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Invitation to make a submission 
The Environmental Protection Authority (EPA) invites people to make a submission on the environmental 
review for this Proposal. 

Water Corporation proposes to build and operate the Alkimos Seawater Desalination Plant (ASDP) Project 
(the Proposal) which is the subject of this assessment. The Proposal comprises three key elements: the 
Seawater Desalination Plant (SDP) including marine works, a Groundwater Treatment Plant (GWTP) at 
Alkimos, and an associated 33.5 km long pipeline (pipeline) connecting the desalination plant to Wanneroo 
Reservoir. The Environmental Review Document (ERD) has been prepared in accordance with the EPA’s 
Procedures Manual (Part IV Divisions 1 and 2). The ERD is the report by the proponent on their 
environmental review which describes this Proposal and its likely effects on the environment. 

The ERD is available for a public review period of 4 weeks from 28 September 2022, closing on 25 
October 2022.  

Information on the Proposal from the public may assist the EPA to prepare an assessment report in which it 
will make recommendations on the Proposal to the Minister for Environment. 

Why write a submission? 

The EPA seeks information that will inform the EPA’s consideration of the likely effect of the Proposal, if 
implemented, on the environment. This may include relevant new information that is not in the ERD, such 
as alternative courses of action or approaches. 

In preparing its assessment report for the Minister for Environment, the EPA will consider the information in 
submissions, the proponent’s responses, and other relevant information. 

Submissions will be treated as public documents unless provided and received in confidence, subject to the 
requirements of the Freedom of Information Act 1992. 

As this assessment is being undertaken by the State, the EPA will also be providing the Commonwealth 
Department of Climate Change, Energy, the Environment and Water (DCCEEW) with a copy and a 
summary of submissions received from the public comment period. 

Why not join a group? 

It may be worthwhile joining a group or other groups interested in making a submission on similar issues. 
Joint submissions may help to reduce the workload for an individual or group. If you form a small group (up 
to 10 people) please indicate all the names of the participants. If your group is larger, please indicate how 
many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on information in the ERD. 
• When making comments on specific elements in the ERD:
• Clearly state your point of view and give reasons for your conclusions.
• Reference the source of your information, where applicable.
• Suggest alternatives to improve the outcomes on the environment.



What to include in your submission 

Include the following in your submission to make it easier for the EPA to consider your submission: 
• Your contact details – name and address. 
• Date of your submission 
• Whether you want your contact details to be confidential. 
• Summary of your submission if your submission is long. 
• List points so that issues raised are clear, preferably by environmental factor. 
• Refer each point to the page, section and if possible, paragraph of the ERD. 
• Attach any reference material, if applicable. Make sure your information is accurate. 

The closing date for public submissions is: Tuesday 25 October 2022 

The EPA prefers submissions to be made electronically via the EPA’s Consultation Hub at 
https://consultation.epa.wa.gov.au. 

Alternatively, submissions can be: 
• posted to: Chairman, Environmental Protection Authority, Locked Bag 10, Joondalup DC WA 6919, 

or 
• delivered to: Environmental Protection Authority, Prime House, 8 Davidson Terrace, Joondalup 

6027. 

If you have any questions on how to make a submission, please contact the EPA Services at the 
Department of Water and Environmental Regulation on 6364 7000. 
 

https://consultation.epa.wa.gov.au/
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Scoping Checklist 
The table below summarises the required work for each of the key environmental factors as 
discussed in the Environmental Scoping Document (ESD) (Water Corporation 2020) and the 
section within this document they have been adequately addressed.  

Task 
No. 

Scope of Work Section Number 

Marine Environmental Quality 
1 Characterise the environment by conducting baseline water and 

sediment quality monitoring (over at least one annual cycle, two 
annual cycles preferred) in order to establish the existing marine 
environmental quality in the area potentially affected by the 
proposal. The survey is to effectively capture seasonal and 
spatial variability and survey parameters are to be informed by an 
assessment of threats and pressures to marine environmental 
quality. Sediment sampling and analysis is to be conducted in 
accordance with the Australian and New Zealand Guidelines for 
Fresh and Marine Water Quality (ANZG 2018). 

Section 2.8.1, 
5.3, 5.4.4 and 
5.4.5 

2 Prepare a suitable coupled hydrodynamic and water quality 
model to adequately represent the existing movement of marine 
waters within the receiving marine environment and to predict the 
impacts to marine environmental quality and sensitive receptors 
under normal and worst-case mixing conditions. 

Section 5.4 and 
5.6 
Appendix D 
Appendix E 

3 Develop suitable thresholds for the coupled model using the 
EPA’s Technical Guidance - Protecting the Quality of Western 
Australia’s Marine Environment (EPA 2016) 

Section 5.6 
Appendix D 

4 Provide an Environmental Quality Plan (EQP, i.e., a map) that 
spatially defines the Environmental Values (EVs) to be protected 
and the Environmental Quality Objectives (EQOs) to be achieved 
and the Levels of Ecological Protection (LEPs) that apply to the 
area. 

Figure 5-10 

5 Identify elements of the proposal which may potentially affect 
marine environmental quality, including both direct and indirect 
impacts, for both construction and operation. 

Section 5.5 and 
5.6 

6 Describe the marine system and the cause and effect pathways 
of each element, activity, or input from the proposal on marine 
environmental quality. 

Section 5.5 

7 Predict the residual impacts from the proposal after 
demonstrating how the mitigation hierarchy has been applied. 
Impact predictions are to be presented in the context of the EQP 
for: 
a. The likely extent, severity, and duration of direct and indirect 
marine-based construction impacts. Predicted impacts should 
also be presented spatially as an overlay on the EQP showing 
where the EVs to be protected, EQOs and LEPs may not be 
achieved during construction. 

Section 5.7 and 
5.8 
Figure 5-10 
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Task 
No. 

Scope of Work Section Number 

b. The likely extent, severity, and duration of direct and indirect 
operational impacts. Predicted impacts should also be presented 
spatially as an overlay on the EQP showing where the EVs to be 
protected, environmental quality objectives (EQOs) and spatially 
defined levels of ecological protection (LEPs) will not be achieved 
during the operational life of the project 
c. Predictions of impacts to marine environmental quality for both 
construction and operation are to include best, most likely, and 
worst-case scenarios. They are to also consider and assess the 
cumulative effects of the proposal in addition to the effects of 
adjacent approved, and reasonably foreseeable activities. 

8 Identify management and mitigation measures for the proposal to 
demonstrate that the EPA’s objectives for marine environmental 
quality can be met and to ensure residual impacts are not greater 
than predicted. The ERD is to include: 
a. A Marine Construction Monitoring and Management Plan 
(CMEMP) that includes the protocols and procedures for 
monitoring and management to ensure that the construction of 
the marine infrastructure achieves the proposed EQOs/LEPs 
defined in the EQP. 
b. A Marine Operational Environmental Management Plan 
(MOEMP) that includes environmental quality criteria, protocols, 
and procedures to ensure that the operation of the proposal 
achieves the proposed EQOs/LEPs defined in the EQP. 

Section 5.7 and 
Appendix G 
Appendix H  

9 Commission and include in the ERD a peer review of the 
hydrodynamic studies and the predicted impacts to marine 
environmental quality. 

Appendix F Peer 
Review Panel 
Comments: 
Alkimos Seawater 
Desalination Draft 
Scenario Report 

Marine Benthic Communities 
10 Characterise the environment by designing and conducting a 

benthic communities and habitat survey to accurately map the 
spatial extent of benthic habitats (e.g., macro-algae reef, 
seagrass, microphytobenthos and presence of sediment infauna 
communities). Based on the findings of the surveys, produce geo-
referenced maps showing the extent and distribution of the 
different benthic communities and habitats across a defined Local 
Assessment Unit for the proposal area. Surveys should be 
conducted to a standard such that the results can be used as a 
baseline for future monitoring both during construction and 
operation of the proposal. This characterisation should also 
identify any critical windows of environmental sensitivity for 
benthic communities. 

Section 6.3 and 
6.4 

11 Assess the values and significance of benthic communities and 
habitats within the proposal and adjacent areas and describe 

Section 2.8.1.6 
and 6.4 
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Task 
No. 

Scope of Work Section Number 

these values in a local and regional context. This assessment 
must also specifically address the values and significance of 
benthic communities and habitats in the context of importance for 
significant marine fauna, and importance for supporting 
commercial and recreational fisheries. 

12 Identify elements of the proposal which may potentially affect 
benthic communities and habitat, including both direct and 
indirect impacts and for both construction and operation. 

Section 6.5, 6.6 

13 When applying Technical Guidance – Protection of Benthic 
Communities and Habitats, December 2016, the proponent 
should take into account the direct disturbance and indirect 
effects of the Alkimos wastewater outfall and any other previous 
proposals within the LAU. 

Section 6.5, 6.6 

14 Predict the residual impacts from the proposal, both direct and 
indirect, on benthic communities and habitat after demonstrating 
how the mitigation hierarchy has been applied. Impact predictions 
are to: 
a. Include the likely extent, severity, and duration of direct and 
indirect impacts of the proposal on benthic communities and 
habitats i.e., irreversible losses and reversible impacts. 
Predictions for both construction and operational impacts are to 
include the most likely worst case, and the most likely best-case 
loss scenarios. Predictions should also account for any spatial 
and temporal variability of benthic communities and habitat types 
within the study area and how this affects the predicted impacts. 
b. Address any irreversible loss of, or serious damage to, benthic 
communities and habitat, in the context of Technical Guidance – 
Protection of Benthic Communities and Habitats, December 2016 
including an appropriately defined local assessment unit and an 
assessment of the significance of any loss, including cumulative 
loss. 
c. Include a risk assessment identifying potential impacts to 
benthic communities and habitat that provides habitat for 
conservation significant or locally important marine fauna, or that 
provides habitat for commercial and recreational fisheries. 

Section 6.8 

15 Describe the likely consequences for the ecological integrity and 
biological diversity of the benthic communities and habitats that 
the identified impacts may have and include a description of the 
likely impact any changes may have on other dependent factors. 

Section 6.8 

16 Include details of the monitoring and management to occur during 
and after construction, and during ongoing operations in the 
CMEMP and COMEMP in order to demonstrate that residual 
impacts are not greater than predicted. 
 
 

Section 6.7 and  
Appendix G 
Appendix H 
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Task 
No. 

Scope of Work Section Number 

Marine Fauna 
17 Identify and assess the values and significance of marine fauna 

and faunal assemblages within or surrounding the proposal area 
and which is potentially affected by the construction and 
operation of the proposal and describe these values in a local, 
regional, and State context. Document any known uses of the 
area by marina fauna (e.g., foraging, migrating, calving, and 
nursing, spawning, roosting and nesting etc.). For listed species, 
including MNES, this must include: 
a. a population size and importance of the population from a local 
and regional perspective; 
b. information on conservation value of each habitat type (e.g., 
breeding, migration, feeding, nesting etc.) from a local and 
regional perspective, including the percentage representation of 
each habitat site in relation to its local and regional extent. 

Section 2.8.1.7, 
Section 7.4 and 
Section 14.3.1 

18 Identify critical habitat and key ecological windows of 
environmental sensitivity for marine fauna in the proximity of the 
proposal area, including conservation significant or locally 
important marine fauna (including MNES), and species important 
to commercial and recreational fisheries. 

Section 7.4 and 
Section 14.3.1 

19 Identify elements of the proposal which may potentially affect 
marine fauna, including both direct and indirect impacts and for 
both construction and operation. This is to include the risks posed 
by introduced marine organisms from construction. 

Section 7.5 and 
Section 7.6 and 
Section 14.3.2 

20 Predict the likely extent, duration, and severity of any residual 
impacts from the proposal, after demonstrating how the mitigation 
hierarchy has been applied. Impact predictions are to include 
short, long-term, and cumulative impacts. This should include an 
assessment of the risk posed to any listed species (including 
MNES) as a result of the proposal. 

Section 7.6 and 
14.3.3.1 

21 Identify management and mitigation measures for the proposal to 
ensure residual impacts are not greater than predicted. This is to 
include management and monitoring protocols for introduced 
marine organisms during construction. Relevant provisions are to 
be included in the CMEMP 

Section 7.7 and 
14.3.3 
Appendix G 
Appendix H 

22 Demonstrate how the proposal has had regard to, and is not 
inconsistent with, relevant recovery plans, conservation advice 
and threat abatement plans 

Section 14.3.3.1 

Flora and Vegetation 
23 Identify and characterise the flora and vegetation of areas that 

may be directly or indirectly impacted by the proposal in 
accordance with Technical Guidance - Flora and Vegetation 
Surveys for Environmental Impact Assessment. This should 
include sampling more broadly to inform local and regional 
context and include MNES and conservation significant ecological 

Section 2.8.2, 
9.3, 9.4, 14.4.1, 
14.4.2 and 
Appendix J 
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Task 
No. 

Scope of Work Section Number 

communities whose buffers are intercepted by the proposal. 
Floristic community types (FCTs) are to be determined through 
multivariate analysis. 

24 Demonstrate how surveys are relevant, representative, and 
consistent with current EPA policy and guidance. Ensure 
database searches and taxonomic identifications are up-to-date. 
If multiple surveys have been undertaken to support the 
assessment, a consolidated report should be provided including 
the integrated results of the surveys. All surveys should be 
appended to the environmental review documentation. 

Section 9.2,9.3, 
9.4 and Appendix 
J 

25 Provide a figure depicting survey effort applied in relation to the 
study area and development envelope, identifying the direct and 
indirect impact areas. 

Figure 9-1 

26 Determine whether any flora species recorded are significant, and 
provide an analysis of local and regional context, (refer to 
Environmental Factor Guideline – Flora and Vegetation for 
definition of significant flora). 

Section 9.4, 9.5, 
14.4.1, 14.4.2 
Appendix J 

27 Determine whether any vegetation identified is significant, and 
provide an analysis of local and regional context, (refer to 
Environmental Factor Guideline – Flora and Vegetation for 
definition of significant vegetation). 

Section 9.4, 9.5  
and Appendix J 

28 Provide figures depicting the recorded locations of flora and 
vegetation in relation to the development envelope in accordance 
with relevant guidance. This includes a diagram showing the 
location of trees containing breeding hollows. 

Figure 9-4a-j 
Figure 10-3 

29 Assess the potential direct and indirect impacts of the 
construction and operational elements of the proposal on 
identified environmental values, including MNES. Describe and 
assess the extent of cumulative impacts as appropriate. 

Section 5 to 1, 
Section 16 

30 Include a quantitative assessment of levels of direct and indirect 
impact on significant flora, priority or threatened ecological 
communities, FCTs, groundwater dependent ecosystems, MNES 
and all vegetation units. 

Section 9.5 and 
14.4. 

30a For significant flora, this includes: - 
30ai number of individuals and populations in a local and regional 

context 
Section 9.4.10, 
14.4.1 and 
Appendix J 

30aii numbers and proportions of individuals and populations directly or 
potentially indirectly impacted 

Section 9.5.1.8, 
14.4.1 and 
Appendix J 

30b For all vegetation units (noting MNES, threatened and priority 
ecological communities and significant vegetation) this includes: 

- 

30bi the area (in hectares) and proportions directly or potentially 
indirectly impacted 

Sections 9.5, 
14.4.2 and 
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Task 
No. 

Scope of Work Section Number 

Appendix J 
30bii proportions/hectares of the species, community or vegetation unit 

currently protected within conservation estate (where known). 
Section 9.4.8 
 

31 Describe and justify the potential direct and indirect impacts of the 
construction and operational elements of the proposal on 
conservation areas 9a, 10a and 10b identified in Ministerial 
Statement 722. Include a quantitative assessment of the levels of 
impact on conservation areas 9a, 10a and 10b this includes the 
area (in hectares) and proportions directly or potentially indirectly 
impacted. The justification should include an explanation of how 
the construction and operational elements are not at variance to 
the requirements of Ministerial Statement 722. 

Section 1.1.1.1 

32 Describe and justify the application of the mitigation hierarchy in 
the proposal design, construction, and operation. Detail actions 
undertaken to avoid, minimise and mitigate proposal impacts 
including revegetation. Include management and/or monitoring 
plans to be implemented pre- and post-construction to 
demonstrate that residual impacts are not greater than predicted. 
This is to include any management plans required by Ministerial 
Statement 722. Management and/or monitoring plans are to be 
presented in accordance with the EPA’s instructions. 

Section 9.6 
Appendix Q 
Alkimos Water 
Precinct - 
Environmental 
Management 
Plan 

33 Demonstrate how the proposal has had regard to, and is not 
inconsistent with, relevant recovery plans, conservation advice and 
threat abatement plans, particularly for MNES. 

Section 14.4.4.1 

34 Determine and quantify any significant residual impacts by 
applying the: 
a. Residual Impact Significance Model (page 11 of the WA 
Environmental Offsets Guideline) for all direct and indirect 
impacts, including an explanation of how the information and 
values within the model have been determined 
b. WA Offset Template (Appendix 1) in the WA Environmental 
Offsets Guidelines (2014), including the provision of supporting 
information, such as evidence of rehabilitation success. 
c. the Commonwealth Offsets Assessment Guide including 
rationale for the values entered into the guide. 

Section 15.5 and  
Appendix S 
Offset Strategy 
(Water 
Corporation 
2022) 

35 Where significant residual impacts remain, propose an 
appropriate offsets package with supporting information to 
demonstrate consistency with the WA Environmental Offsets 
Policy and Guidelines. Spatial data defining the area of significant 
residual impacts for each environmental value should also be 
provided (e.g., vegetation type, vegetation condition, specific 
fauna species habitat). 

Section 15.5.3 

36 Where residual impacts relate to EPBC Act listed threatened 
and/or migratory species propose an appropriate offset package 
consistent with the Environment Protection and Biodiversity 

Section 15.5.3 
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Task 
No. 

Scope of Work Section Number 

Conservation Act 1999 Environmental Offsets Policy for the 
predicted likely significant residual impact to MNES. Demonstrate 
how the proposed offset is consistent with each of the principles 
of the DoEEs (now DCCEEW) policy in addition to providing a 
rationale for the values entered into the offset guide. Spatial data 
defining the area of significant residual impacts for each 
environmental value should also be provided (e.g., vegetation 
type, vegetation condition, specific fauna species habitat). 

Terrestrial Fauna 
37 In accordance with the requirements of EPA Guidance conduct a 

desktop study to identify and characterise the fauna and fauna 
habitats (including water sources) present within and immediately 
adjacent to the proposal area to inform local and regional context. 
Based on the results of the desktop study, conduct: 
a. a Basic (Level 1) survey and fauna habitat assessment, and/or 
b. a Detailed (Level 2) survey, and/or 
c. targeted surveys for significant fauna that may be directly or 
indirectly impacted. 

Section 10.3, 
10.4.2, Appendix 
K. 

38 Demonstrate how surveys are relevant, representative, and 
consistent with current EPA policy and guidance and relevant 
Commonwealth guidance. 

Section 10.3 

39 Provide a map of the survey effort applied in relation to the fauna 
habitats, the study area, and the Development Envelope, 
identifying the direct and indirect impact areas. 

Figure 10-2a: 
Fauna habitat   
Figure 10-3: 
Black Cockatoo 
records and 
habitat relative to 
the Proposal  
Figure 10-4: 
Potential SRE 
records relative to 
the SA and the 
Proposal 

40 Identify and describe the fauna assemblages present and likely to 
be present within the development envelope that may be 
impacted by the proposal. 

Section 10.4, 
14.5, 14.6 

41 Identify and describe the characteristics of the fauna habitats 
identified by the desktop study and surveys in 34 above, including 
a map of their extents in relation to the study area, the 
Development Envelope, and direct and indirect impact areas. 
Describe significant habitats, including but not limited to: refugia, 
breeding areas, key foraging habitat, movement corridors and 
linkages. Describe the significance of these values in a local and 
regional context. 

Section 10.4, 
14.5, 14.6 
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Task 
No. 

Scope of Work Section Number 

42 Identify significant fauna, including MNES, and describe in detail 
their known ecology, likelihood of occurrence, habitats and known 
threats. Map the locations of significant fauna records in relation 
to the fauna habitats, the study area, the Development Envelope, 
plus direct and indirect impact areas. 

Section 10.4, 
14.5, 14.6 
Figure 10-2 
Figure 10-3 

43 Identify and quantify in absolute and relative terms, the areas of 
important or restricted habitats e.g., breeding habitat, 
foraging/feeding/dispersal habitat and habitats that are important 
to significant species (including nearby water sources) and the 
reasons for their importance (for example, proximity to breeding 
and foraging habitat). Support the discussion with the use of 
tables and figures to illustrate the extents of each habitat. 

Section 10.4, 
14.5 

44 Identify and describe any fauna species recorded during 36 
above that are currently listed under the Biodiversity 
Conservation Act 2016 and/or the EPBC Act. Include the 
likelihood of occurrence of each identified species and discuss 
the habitats important to each identified species in detail on a 
species-by-species basis. Determine if nearby water sources are 
used by Carnaby’s black cockatoo. Include a discussion of the 
expected direct and indirect impacts on each identified species. 
Include a discussion on the risk of indirect impact to nearby water 
sources as it relates to the potential to impact on Carnaby’s black 
cockatoo. 

Section 10.4.3.1 

45 Describe and assess the potential direct and indirect impacts 
(including mortality and fragmentation) of the construction and 
operational elements of the proposal on fauna assemblages, 
identified significant fauna (including MNES and short-range 
endemic or other significant invertebrates), fauna habitats and 
habitat connectivity identified in 39, 40 and 41 above. Describe 
and assess the extent of any cumulative impacts within local and 
regional contexts as appropriate. 

Section 10.5 and 
10.6, 14.5, 14.6 

46 Quantify the extent of direct, indirect, and cumulative impacts, 
including percentages, of habitat types to be disturbed or 
otherwise impacted. Provide a table of the proportional extents of 
each habitat within the study area and Development Envelope, 
and the predicted amount to be directly and indirectly impacted. 

Section 10.6, 
10.6.4 

47 Demonstrate that no short-range endemic invertebrate fauna are 
restricted to the development envelope or that such species have 
been adequately surveyed outside of the development envelope. 

Section 10.4.3.6 

48 Outline and justify the proposed avoidance and mitigation 
measures to reduce the potential impacts of the proposal. Include 
proposed management and/or monitoring plans that will be 
implemented pre- and post-construction to demonstrate and 
ensure residual impacts are not greater than predicted. 
Management and/or monitoring plans are to be presented in 
accordance with the EPA’s Instructions. 

Section 10.7 
Appendix Q 
Alkimos Water 
Precinct - 
Environmental 
Management 
Plan 
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Task 
No. 

Scope of Work Section Number 

49 Demonstrate how the proposal has had regard to, and is not 
inconsistent with, relevant recovery plans, conservation advice 
and threat abatement plans set out below. 

Section 14.5.4.1 

50 Predict the residual impacts to terrestrial fauna after considering 
and applying the mitigation hierarchy. 

Section 10.8 
14.5.5 and 15  

51 Determine and quantify any significant residual impacts by 
applying the: 

Section 10.8 and 
15  

51a Residual Impact Significance Model (page 11 of the WA 
Environmental Offsets Guideline) for all direct and indirect 
impacts, including an explanation of how the information and 
values within the model have been determined 

Section 10.8 and 
15 
Appendix S 
Offset Strategy 
(Water 
Corporation 
2022) 

51b WA Offset Template (Appendix 1) in the WA Environmental 
Offsets Guidelines (2014), including the provision of supporting 
information, such as evidence of rehabilitation success 

Appendix S 
Offset Strategy 
(Water 
Corporation 
2022) 

51c Commonwealth Offsets Assessment Guide including rationale for 
the values entered into the guide. 

Section 15, 
Appendix S 
Offset Strategy 
(Water 
Corporation 
2022) 

52 Where significant residual impacts remain, propose an 
appropriate offsets package with supporting information to 
demonstrate consistency with the WA Environmental Offsets 
Policy and Guidelines. Where residual impacts relate to EPBC 
Act listed threatened and/or migratory species propose an 
appropriate offset package consistent with the Environment 
Protection and Biodiversity Conservation Act 1999 Environmental 
Offsets Policy. Spatial data defining the area of significant 
residual impacts for each environmental value should also be 
provided (e.g., vegetation type, vegetation condition, specific 
fauna species habitat). 

Section 10.8, 
14.5.5 and 15 
Appendix S 
Offset Strategy 
(Water 
Corporation 
2022) 

53 Propose an appropriate offset package, if required, consistent 
with the Environment Protection and Biodiversity Conservation 
Act 1999 Environmental Offsets Policy for the predicted likely 
significant residual impact to black cockatoos. Demonstrate how 
the proposed offset is consistent with each of the principles of the 
Department of Agriculture Water and the Environment’s 
(previously Department of Environment and Energy) policy in 
addition to providing a rationale for the values entered into the 
offset guide. Spatial data defining the area of significant residual 
impacts for each environmental value should also be provided 

Section 10.8 and 
15 
Appendix S 
Offset Strategy 
(Water 
Corporation 
2022) and 
Figure 10-3 
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Task 
No. 

Scope of Work Section Number 

(e.g., vegetation type, vegetation condition, specific fauna species 
habitat). 

Landforms 
54 Characterise the Quindalup parabolic dune system in terms of 

variety, integrity, ecological importance, scientific importance, 
rarity, and social importance. 

Section 8.4.2 

55 Describe and assess the significance of potential direct, indirect, 
and cumulative impacts to the Quindalup parabolic dune system 
within and directly adjacent to the development envelope. Include 
an analysis of the nature, magnitude, and duration of the impacts 
(temporary and permanent). Discuss cumulative impacts 
including the impacts from other existing and potential 
approvals/developments. 

Section 8.6 

56 Apply the mitigation hierarchy. Discuss how the proposal has 
been designed to avoid and minimise impacts to the 
geomorphology and structure of the Quindalup parabolic dune 
system through the design and location of infrastructure. Detail 
proposed specific monitoring, management, and mitigation 
measures. 

Section 8.7 

57 Predict the residual impacts and the significance from the 
proposal on the Quindalup parabolic dune system after 
considering and applying the mitigation hierarchy. 

Section 8.8 

Social Surroundings – Noise and Vibration 
58 Undertake noise and vibration monitoring and modelling post 

construction as appropriate to determine ambient noise levels 
(including vibrational noise) in areas of noise sensitive receptors, 
including in areas used for recreational purposes. 

Section12.4.1.1, 
Section 12.6.1, 
Appendix O 
Environmental 
Noise 
Assessment, 
Proposed 
Alkimos 
Desalination 
Plant, Revised 
Topography 
(Herring Storer 
Acoustics, 2021) 

59 Undertake a screening assessment and if required a detailed 
noise and vibration assessment in accordance with relevant 
guidelines to predict future noise and vibration levels resulting 
from the proposal on sensitive receptors, including recreational 
values as appropriate. Justify the use of any parameters used to 
model impacts from noise and vibration along the proposed 
alignment including cut and fill design considerations. 
Consideration should be given to planned areas of higher density 
and mixed-use development in proximity to the proposed station, 

Section 12.6.1, 
Appendix O 
Environmental 
Noise 
Assessment, 
Proposed 
Alkimos 
Desalination 
Plant, Revised 
Topography 
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Task 
No. 

Scope of Work Section Number 

for example, multi-storey residential dwellings should be 
considered as well as single storey dwellings. 

(Herring Storer 
Acoustics, 2021) 

60 Identify relevant noise and vibration mitigation measures for 
identified sensitive receptors in 57 above and describe any 
proposed mitigation to reduce the potential impacts of 
construction and operation of the proposal. Provide maps of and 
justification for the location and number of any proposed 
mitigation infrastructure. 

Section 12.8 

61 Include any proposed management and/or monitoring plans for 
noise and vibration that will be implemented pre- and 
postconstruction to demonstrate and ensure the EPA’s objectives 
can be met. 

Section 12.8 and 
Appendix P 
Alkimos SDP 
Terrestrial 
Construction 
Environment 
Management 
Framework , 
Appendix Q 
Alkimos Water 
Precinct - 
Environmental 
Management 
Plan 

62 Identify and describe the potential residual impacts (direct and 
indirect) that may occur following implementation of the proposed 
mitigation measures and determine the significance of the 
residual impacts of noise and vibration on the identified sensitive 
receptors in 58 with reference to the residual impact model set 
out in the WA Environmental Offsets Guidelines. 

Section 12.9 

Social Surroundings – Heritage Values 
63 Characterise the heritage and cultural values of the proposal 

area, and any other areas that may be indirectly impacted to 
identify sites of significance and their relevance within a wider 
regional context. 

Section 12.4.2 

64 Conduct appropriate Aboriginal heritage surveys to identify 
Aboriginal sites, values and/or cultural associations. 

Section 12.4.2 
Table 12-5 to 
Table 12-8 

65 Conduct appropriate consultation to identify concerns in regard to 
environmental impacts as they affect heritage matters. 

Section 4.1, 
Section 12.4.2, 
Appendix R 
Alkimos SDP 
Aboriginal 
Heritage Survey 
Summary 
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66 Provide a detailed description and figure(s) of the proposed 
disturbance and impacts to heritage site and values associated 
with the proposal. 

Section 12.6.3, 
12.4.2, and 
Figure 12-4 

67 Assess the impacts on heritage sites and values, associated with 
the implementation of the proposal, including those resulting from 
changes to the environment which may impact on cultural and 
heritage significance or values. 

Section 12.6 

68 Predict the residual impacts on heritage sites, values and/or 
cultural associations, for direct, indirect, and cumulative impacts 
after considering the mitigation hierarchy. 

Section 12.9 

69 Outline the mitigation and management measures to ensure 
impacts to heritage sites, values and/or cultural associations 
(direct and indirect) are minimised, and not greater than 
predicted. 

Section 12.8 

Greenhouse Gas Emissions 
70 Identify and justify contemporary best practice management and 

mitigation measures that will be implemented to reduce 
greenhouse gas emissions and improve operational efficiency, 
including: 

Section 11.9 

A Greenhouse Gas Management Plan; Appendix M 
Greenhouse Gas 
Management 
Plan 

Summarising how the mitigation hierarchy will be addressed 
including benchmarking against other facilities where appropriate 
and where public information is available; 

Section 11.9.1 

Identifying existing greenhouse gas management and mitigation 
mechanisms that have been successfully implemented for current 
operations and that will be continued; and 

Section 11.9.1 

Identify relevant contemporary best practice management and 
mitigation measures, including all reasonable and practicable 
emission reduction equipment and technologies that can be 
implemented over time to achieve a long-term reduction in 
greenhouse gas emissions. 

Section 11.9 

71 Predict the extent, severity, and duration of any residual impacts 
from the ASDP that may be expected after implementing 
management and mitigation measures. 

Section 11.10 
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Executive summary 
Introduction 

Water source planning for Perth and the Integrated Water Supply Scheme (IWSS) have been 
adapted in response to a drying climate over the past 40 years. Perth has seen a rapid drying 
of climate with an even greater reduction in streamflow to metropolitan dams and recharge to 
aquifers. Soils in the catchments of Perth’s dams have dried out to such an extent that above 
average annual rainfall is needed to sustain water levels.  

For this reason, Water Corporation has updated its long-term planning to reflect a future of 
reduced reliance on regular dam streamflow and is investigating a range of options for the next 
climate-independent water source. Water Corporation has identified the main new sources 
under investigation for the IWSS are seawater desalination and groundwater replenishment 
schemes.  

Water Corporation of Western Australia (Water Corporation) proposes to build and operate the 
Alkimos Seawater Desalination Plant Project (ASDP) (the Proposal). The Proposal comprises 
the Seawater Desalination Plant (SDP) including marine works and infrastructure, 
Groundwater Treatment Plant (GWTP) and an associated 33.5 km long pipeline connecting 
the desalination plant to the Wanneroo Reservoir with a spur pipeline to the Carabooda Tank. 
The purpose of this Environmental Review Document – Public Review (ERD) is to support the 
assessment of the Proposal under the Environmental Protection Act 1986 (EP Act) and the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

Background and Context 

The Proposal was formally referred to the Environmental Protection Authority (EPA) under 
section 38 of the Environmental Protection Act 1986 (EP Act) on 12 April 2019. On 12 June 
2019, the EPA determined the Proposal was significant enough to warrant assessment at the 
level of Public Environmental Review (PER) with a four-week public review period (EPA 
Assessment No. 2210). The EPA concluded that several preliminary key environmental factors 
were complex and required a detailed assessment to determine the extent of the Proposal's 
direct and indirect impacts and how the environmental issues could be managed. The key 
environmental factors identified by the EPA included: 

• Marine Environmental Quality. 

• Benthic Communities and Habitats. 

• Marine Fauna. 

• Social Surroundings. 

• Flora and Vegetation. 

• Terrestrial Fauna. 

• Landforms.  

• Greenhouse Gas Emissions. 
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Water Corporation prepared an Environmental Scoping Document (ESD) identifying the 
preliminary key environmental factors relating to the Proposal and the environmental studies 
required to inform the assessment of the environmental impact of the Proposal. On 8 May 
2020, the EPA Board endorsed the ESD.  

Water Corporation referred the proposed action to the Commonwealth’s Department of 
Climate Change, Energy, the Environment and Water (then Department of Environment and 
Energy) under the EPBC Act on 23 July 2019. The Proposal was determined to be a 
‘Controlled Action’ by a Delegate of the Commonwealth Minister for the EPBC Act on 29 
October 2019 as it will, or is likely to have, a significant impact on the following Matters of 
National Environmental Significance (MNES):  

• Listed threatened species and communities (section 18 and 18A) 

• Listed migratory species (sections 20 & 20A).  

On 4 March 2020, the Proposal was determined to be assessed as an accredited assessment 
in accordance with the Bilateral Agreement between the State and Commonwealth 
Governments. 

The purpose of this ERD is to present the assessment of the environmental impact of the 
Proposal on the relevant key environmental factors and MNES, and description of the 
proposed management strategies for public review and regulatory consideration. 

Overview of Proposal 

The General Proposal Content Description is outlined in Table ES-1. The Proposal Content 
Elements are provided in Table ES-2. 

Table ES1: General Proposal Content Description 

Proposal 
title    

Alkimos Seawater Desalination Plant   

Proponent 
name    

Water Corporation  

Short 
description    

The construction and operation of a 100GL per annum seawater desalination plant 
(SDP) and a 6 GL per annum groundwater treatment plant (GWTP) at the Alkimos 
water precinct.  
The source water for the desalination process will be delivered through the 
construction of a pipeline directly west of the proposed SDP. By-products of the 
desalination process will be returned further offshore to the marine environment 
through a separate pipeline.  
In order to distribute the drinking water into Perth’s Integrated Water Supply System 
(ISWW), the project includes a 33.5 km pipeline from the Alkimos site to the 
Wanneroo Reservoir, and other significant distribution points along the pipe route. 
 

Table ES2: Proposal Content Elements 

Proposal 
element   

Location / 
description   

Maximum extent, capacity or range    

Construction elements   



xxxiv 

Proposal 
element  

Location / 
description  

Maximum extent, capacity or range   

Marine 
infrastructure 

Figure 2-2a A 12.2 ha Marine Development Envelope (MDE) with a maximum 
direct impact footprint of 2.3 ha of benthic communities and 
habitat (BCH). 
Marine infrastructure will be installed using tunnel boring 
machines, consisting of a 2.9 km seawater intake pipeline and a 
separate 4.4 km of brine outfall pipeline, installed using a 
Tunnelling Boring Machine (TBM), with both pipelines terminating 
in a pair of vertical risers. 

Water 
treatment 
facility 

Alkimos Water 
precinct 
Figure 2-2b 

A 29 ha Seawater Desalination Plant Development Envelope 
(SDP DE), with a maximum disturbance of 29 ha, including an 
impact footprint of 24.15 ha.  
The SDP DE includes and is not limited to the following 
infrastructure: 
• Seawater Desalination Plant (SDP) infrastructure;

(Site earthworks and western berm construction, marine
tunnel boring machine launch pit, water treatment buildings
and water storage tanks).

• the Groundwater Treatment Plant (GWTP) infrastructure; and
• access roads and support buildings.

Integration 
pipeline 

Alkimos water 
precinct to 
Wanneroo 
Reservoir 
Figure 2-2c to j 

A 99.3 ha Pipeline Development Envelope (PDE) with a 
maximum disturbance of 53.4 ha, including an impact footprint of 
20.4 ha. 
The PDE includes a 33.5 km long pipeline running from the SDP 
DE to the Wanneroo Reservoir and into the IWSS, with a spur 
pipeline to the Carabooda Tank. The pipeline corridor will be 
30 m wide, however the maximum disturbance footprint for the 
pipeline will not exceed 16 m. The pipeline will be a subsurface 
pipeline with a 5 m wide access track to valves and scours where 
required by design. 

Operational elements 
Seawater 
intake 

2.9 km offshore 
(Figure 2-2a) 

Two approximately 8.5m diameter screened intake 
360 ML/d (at 50 GL/a) 
up to 720 ML/d (at 100 GL/a) 
Maximum velocity 0.15 m/sec 

SDP Outfall 4.4 km offshore 
(Figure 2-2a) 

Two approximately 7m diameter rosette diffuser 
210 ML/d (at 50 GL/a) 
up to 420 ML/d (at 100 GL/a) 
with a maximum salinity of 75,200 mg/L 

Drinking 
water 
production 

Within Alkimos 
water precinct 

Seawater desalination: 
- 100 GL/a (4 x 25 GL/a stages or 1 x 50GL/a + 2 x 25GL/a)
Groundwater treatment:
- 6 GL/a

Proposal elements with greenhouse gas emissions 
Construction elements: 
 Scope 1 Land clearing: 13,784.7 t CO2 -e (total between 2023 – 2027) 

Plant and equipment: 18,962 t CO2 -e (total between 2023 – 2026) 
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Proposal 
element  

Location / 
description  

Maximum extent, capacity or range   

Scope 2 Tunnel Construction: 3,468 t CO2 -e (total between 2023 – 2027) 

Operation elements: 
Scope 1 Operational commissioning: 635 t CO2 -e (for 1 year of commissioning) 

Operations: 421 t CO2 -e per annum (2028 onwards) 

Scope 2 Operational commissioning: 40,040 t CO2 -e (for 1 year of commissioning) 
Operations (treatment): 133,251 t CO2 -e per annum (2028 onwards) 
Operations (clearwater pumping): 35,645 t CO2 -e per annum (2028 onwards) 

Scope 3 Purchased goods: 9,365 t CO2 -e per annum (2028 onwards) 
Indirect fuel and electricity emissions not reported in scope 1 and 2. (losses in the 
transmission system): 5,250 t CO2 -e per annum (2028 onwards) 

Water Corporation proposes to achieve net zero Scope 1 & 2 greenhouse gas emissions for 
construction and operations of the project.  

Rehabilitation 
A berm to the west of the Alkimos water precinct will be stabilised to prevent wind erosion and 
revegetated with native vegetation. 
All cleared land outside the required 6m wide maintenance corridor along the terrestrial pipeline to 
the Wanneroo Reservoir will be revegetated with native vegetation following completion of the 
pipeline. 
Commissioning 
Seawater Desalination Plant (SDP) 
Operational commissioning of the SDP is expected to occur for up to 12 months. During 
commissioning, water will be sourced through the seawater intake and discharged through the outfall. 
Pipeline 
Once constructed, the 1400mm pipeline will be pressure tested in sections and disinfected. Water will 
be sourced from potable supply and neutralised prior to discharge to the terrestrial environment. 
Other elements which affect extent of effects on the environment 
Proposal tine Construction 

phase 
 2023 – 2028 

Operations phase 2028 onwards 
Decommissioning 
phase 

 n/a 

The terrestrial and marine components of the Proposal have been subject to a number of 
detailed investigations and monitoring, surveys, including flora and vegetation surveys, fauna 
surveys, desktop heritage survey and social impact assessment. The results of these 
investigations have been used in the design of the Proposal to avoid potential impacts, and 
where this was not possible, to minimise potential impacts, following the EPA mitigation 
hierarchy. Key design decisions considered key environmental factors, including the location 
of the SDP infrastructure, the pipeline route and the use of tunnelling to install the marine 
infrastructure.  
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The Water Corporation is currently investigating alternative options for the location of the 
marine intake and outfall locations and two sections of the Proposal pipeline.  The marine 
options are under consideration to avoid impacts on the marine environment.  The Proposal 
Pipeline options are under consideration to avoid two Aboriginal Heritage Sites on the request 
of Traditional Owners.  The options are presented in this document to enable the public to 
comment on the alternatives.  The options may be subject to an EP Act Section 43A Change 
of proposal prior to assessment should the alternatives be found feasible.  The Proposal 
options are presented in Appendix T. 

 

Stakeholder engagement 

Stakeholder and community engagement for the Proposal commenced in 2017 and has been 
conducted in several formats, including: face to face meetings with State and Local 
government agencies, corporations, and public interest groups; participation in community 
events; advertised in print and social media; and drop-in sessions in public spaces (e.g., 
cafes) to promote general awareness and stimulate public feedback. An online community was 
also established in early 2018 to provide a portal for feedback and progress updates for 
stakeholders. Water Corporation will continue to engage in consultation as the Proposal 
progresses through detailed design, approvals, construction, and commissioning phases. 
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Figure ES-1: Development Envelope  
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Table ES3: Summary of key environmental factors and impact assessment for the Proposal 

Marine Environmental Quality (Section 5) 
Environmental 
Protection Authority 
(EPA) Objectives 

To maintain the quality of water, sediment, and biota so that the environment values are protected. 

EPA Policy and 
Guidance 

Key EPA Guidance 
EPA. (2016c). Factor Guideline: Marine Environmental Quality. 
EPA. (2020a). Statement of Environmental Principles, Factors and Objectives. 
EPA. (2020b). Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual. 
EPA. (2016). Marine Environmental Quality. 
Relevant Acts 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999 . 

Relevant Technical Guidance 

• ANZECC & ARMCANZ. (2000). Australian and New Zealand Guidelines for Fresh and Marine 
Water Quality, National Water Quality Management Strategy No.4. 

• ANZG. (2018). Australian Water Quality Guidelines for Fresh and Marine Waters.  
• EPA. (2000). Perth’s Coastal Water – Environmental Values and Objectives. 
• EPA. (2017). Environmental Quality Criteria Reference Document for Cockburn Sound. 
• EPA. (2017). Instructions on how to prepare Environmental Management Plans. 
• EPA. (2016g). Protecting the quality of Western Australia’s marine environment. 

Receiving 
Environment 

The marine environment at Alkimos is well documented following two separate rounds of habitat mapping and approximately 15 years of monitoring undertaken as a condition of approval for an existing 
wastewater treatment plant. A key feature of the area is the presence of dual reef lines (inner and outer reef platforms) separated by a deep (20-23 m), sand dominated lagoon. The benthic environment 
varies in its rugosity from low relief to complex high relief structures, with networks of crevasses and caves. The reef structures provide habitat for a variety of reef fish and commercially important 
invertebrates, including the western rock lobster. The region supports numerous birds, finfish, marine mammals, and reptiles of significance. 
The area is subject to a complex array of currents due to interactions between regional currents, local wind-forced currents, waves, and irregularly shaped shallow reef systems. Marine waters are 
generally well mixed and display minimal stratification due to the energy of the system. The broader-scale circulation in the region is dominated by the Leeuwin Current, a warm boundary current flowing 
southward along the edge of the continental shelf. Inshore of the Leeuwin Current, the Capes Current flows northward as a result of upwelling and northward wind stresses and is therefore strongest in 
spring and summer months. The area is exposed to persistently high swell conditions, despite the sheltering afforded by Rottnest Island. 

Assessment of 
Impacts 

The following activities are likely to impact the surrounding Marine Environmental Quality from Proposal activities: 
• Construction, maintenance and operation of the intake and outfall pipelines. 
• Installation of the intake structures and outfall diffusers. 
• Release to marine waters. 
The potential impacts to Marine Environmental Quality due to construction and operational activities were assessed via a desktop review and conceptual modelling. Impacts identified include minor direct 
increases in toxicity, tunnel residues and increased salinity. The increase of toxicity is further considered an impact, where the release of toxicants (grouting materials, chemicals, hydrocarbons) during 
construction / commissioning has the potential to adversely impact marine environmental quality. Indirect impacts from proposal activities include a moderate reduction to light, dissolved oxygen, and an 
increase of total dissolved solids. 

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal to protect Marine 
Environmental Quality so that biological diversity and ecological integrity are maintained. 
Avoid 

• Pre-selection of an industry-best-practice outfall capable of achieving sufficient dilutions to meet 
the EPA's criteria for a high level of ecological protection, within 100 m of the outfalls. 

• Strategic positioning of the outfall at a suitable distance from sensitive benthic communities and 
habitats.   

• Placement of outfall on a natural gradient allowing the plume to continuously flow downslope 
and avoid stagnation. 

• Seawater outfall diffusers will be oriented to optimise mixing and therefore minimise 
stratification. 

Minimise 

• Water Corporation has developed a calibrated hydrodynamic and water quality model to predict 
the extent of salinity driven stratification and its effect on dissolved oxygen.  

• Based on the modelling, the return seawater is predicted to ‘flow’ continuously to the deeper 
portion of the lagoon between the outer and second reef lines. Although this results in a near-
persistent stratification, the continuous flow also limits the hydraulic residence time which 
ensures adequate oxygen exchange to achieve median dissolved oxygen concentrations in the 
lagoon >90% saturation. 

• Water Corporation has developed a calibrated hydrodynamic model to predict the dilution of 
stressors (temperature and salinity) around the outfalls. 

• Both salinity and temperature met their respective high ecological protection criteria within 70 m 
of the outfalls.  

• The extent to which this is achieved in practice will be validated and monitored as part of the 
Commissioning and Operational Marine Environmental Management Plan (COMEMP). 

Manage 

• Implementation of the Construction Marine Environmental Management Plan (CMEMP). 
Monitor 

• Implementation of the CMEMP. 
• Salinity and water temperature loggers at three sites on the Low Ecological Protection Area 

(LEPA)/High Ecological Protection Area (HEPA) boundary and four reference sites, located 
beyond the influence of the Treated Wastewater (TWW) and ASDP plumes. 

• Whole of Effluent Toxicity Testing (WET) testing shall be conducted annually to ensure the 
number dilutions achieved at the LEPA boundary is sufficient to meet the EC10(%) values for 
key local taxa, based on sub-lethal chronic tests applied to macroalgae, fish and crustaceans. 
Testing shall be conducted using a sample of brine obtained during normal operations.  

• The dilution will be compared to the validated number of dilutions achieved at the LEPA/HEPA 
boundary to determine whether the dilution is adequate to meet the 99% species protection 
guideline. The test sample will be collected at a time coinciding with the inputs of the clean-in-
place (CIP), to capture the theoretical worst-case conditions. 

•  
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Marine Environmental Quality (Section 5) 
Predicted Outcomes The predicted outcomes of the assessment of the significance of potential impacts on Marine Environmental Quality from the Proposal, after the implementation of mitigation measures are summarised 

below: 
• Toxicity: WET testing on a sample of return seawater with and without the addition of CIP chemicals found the dilutions required to maintain a high level of ecological protection increased marginally 

from 1:21.7 to 1:29.4. The small difference in toxicity between the solutions suggested the vector for toxicity was predominantly due to the osmotic imbalance caused by salinity and that CIP 
chemicals make a small contribution. The CIP chemicals used at the Seawater Desalination Plant (SDP) will be used intermittently and at low concentrations. Any potential for toxicity due to the 
addition of chemicals to the plant infrastructure for maintenance purposes was predicted to be negligible and restricted to within 100 m of the outfalls. 

• Stressor effects: While modelling indicated there was potential for a marginal increase in salinity (<+1.1 ppt) along the seafloor, it was not significant enough to cause frequent or permanent deviations 
from the EPAs high protection criteria of 90% saturation, or the EPAs threshold criteria of 60% saturation.  

• Stratification: Despite the predicted semi-permanence of the dilute-brine layer, modelling predicted the SDP diffusers would achieve a minimum initial dilution of 1:30 within 70 m of the diffuser. This 
equates to salinity elevations of +1.1 ppt above background within 70 m of the diffuser and +1.0 to +0.8 further afield, where the maximum linear footprint of the plume is predicted to occur in Autumn. 
Based on the observed natural salinity range at Alkimos, the salinity elevations downslope from the diffusers will therefore be constrained to within 35.7 and 37.7 ppt; values that are well within the 
natural salinity range at Alkimos, and well within the published tolerance thresholds for temperate marine organisms, which based on 17 examples, is between 45 and 70 ppt.  
 

By implementing the mitigations, there are not expected to be any residual impacts to water and/or sediment quality and no offsets are considered to be required. The Proposal can, 
therefore, be managed to meet the EPA’s objective for marine environmental quality “To protect marine fauna so that biological diversity and integrity are maintained”. 

 

Benthic Communities and Habitats (BCH) (Section 6) 
EPA Objectives To protect benthic communities and habitats so that biological diversity and ecological integrity are maintained. 
EPA Policy and Guidance Key EPA Guidance 

• EPA. (2016a). Factor Guideline: Benthic Communities and Habitats.  
• EPA. (2020a). Statement of Environmental Principles, Factors and Objectives. 
• EPA. (2020b). Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Procedures Manual. 
Relevant Acts 
• Environmental Protection Act 1986. 
• Environment Protection and Biodiversity Conservation Act 1999. 

Relevant Technical Guidance 
• ANZECC & ARMCANZ. (2000). Australian and New Zealand Guidelines for Fresh 

and Marine Water Quality, National Water Quality Management Strategy No.4. 
• ANZG. (2018). Australian Water Quality Guidelines for Fresh and Marine Waters  
• EPA. (2016e). Technical Guidance: Benthic Communities and Habitats. 
 

Receiving Environment Overview of receiving environment 
Macroalgal communities consisting primarily of kelp and foliose brown morphological groups dominate the reef structures, whereas seagrasses tend to predominate in the shallow 
sandy lagoons near the shoreline (Oceanica 2010).  
The reef structures consist of an inner and outer reef platform separated by a deep (20-23 m), sand dominated lagoon. The morphology of the benthic environment varies in 
rugosity, from low relief to high relief, with networks of crevasses and caves. The reef structures provide habitats for a variety of reef fishes and commercially important 
invertebrates, including octopus and western rock lobster (Oceanica 2010). 
The proposed SDP outfall and intake sites are characterised by either sand or platform limestone covered in sand veneer (based on inspection of aerial photographs). The 
average depth of the inner reef is ~10 m and the outer ~20 m. The sediments in the area consist of medium sand grains and coarse shell fragments with a low organic content 
(Oceanica 2005b, 2011). Macroalgal assemblages (grouped according to the morphological criteria of Littler (1980), Littler & Littler (1980) and Steneck & Dethier (1994) consist of 
kelp (Ecklonia radiata), robust browns, foliose browns, foliose reds, coralline reds, foliose greens, turf algae and lettuce algae (Ulva sp.) (Oceanica 2010). 

Assessment of Impacts The following Proposal activities are likely to impact the surrounding BCHs: 
• Construction, maintenance and operation of the intake and outfall. 
• Operation/movement of construction vessels. 
• Installation of the intake structures and outfall diffusers. 
The potential impacts to BCH due to construction and operational activities were assessed via a desktop review and conceptual modelling. Impacts identified include potential 
direct losses of BCH associated with the placement of marine infrastructure (drilling, jack up barge placement, anchoring) and potential indirect losses associated with the burial of 
motile marine invertebrates.  Direct impacts can be avoided if infrastructure is placed strategically to avoid BCH. Management / mitigation strategies will be implemented during 
construction to wherever possible avoid direct impacts. Indirect impacts were identified as reduced water quality associated with temporary disturbances to the seafloor and 
flushing during commissioning, resulting in potential deoxygenation and toxicity. The increase in toxicity is further considered an impact, where the release of toxicants (grouting 
materials, chemicals, hydrocarbons) during construction / commissioning has the potential to adversely impact BCH. Modelling identified the theoretical dispersal of excavated 
material during the installation of the marine risers, intake structures and outfall diffusers, under a worst-case scenario. The indirect smothering of BCHs due to sedimentation is 
considered a moderate impact from the Proposal activities. 

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal to protect BCHs 
so that biological diversity and ecological integrity are maintained. 
Avoid 

• Seawater outfall diffusers will be oriented to optimise mixing and therefore minimise 
stratification. 
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Benthic Communities and Habitats (BCH) (Section 6) 
Drilling will be limited to four sites of 2 m radii, and placement of inlet and outfall 
structures to two sites of 7.0 m2 and two sites of 8.5 m2.  All drilling apparatus and 
infrastructures shall be positioned (where possible) at least 100 m from the nearest 
seagrass and macroalgal habitats.   
• Sub-sea pipeline: On-shore disposal of excavated sediment from the Tunnel Boring 

Machine will avoid potential for direct and/or indirect impacts on marine quality 
associated with disposal of dredge spoil at sea. 

• Pre-selection of outfalls capable of achieving sufficient dilutions to meet the EPA's 
criteria for a high level of ecological protection, within 100 m of the outfalls. 

Minimise 
• If seagrass and macroalgal habitats cannot be avoided, direct losses of BCH (if 

any) will be limited to two sites of 7.0 m2 and two sites of 8.5 m2.  
• BCH will be carefully managed throughout the excavation process to avoid 

seagrass and macroalgal habitats. If management protocols are implemented as 
expected, direct losses of BCH will equate to zero. 

• Pre-selection of the tunnelling methods to minimise impacts to the marine benthic 
environment, and limit suspension and resuspension of sediments. 

• Use of an extended casing when drilling to manage the dispersal of drill cuttings. 
• Levels of sedimentation above the burial threshold for motile marine invertebrates 

to be restricted to within 10 m of the drill head. 

• Water Corporation has developed a calibrated hydrodynamic and water quality 
model to predict the extent of salinity driven stratification and its effect on dissolved 
oxygen. 

• The outcomes of modelling suggested that the additional residence time imposed 
by the return seawater is highly unlikely to result in a significant reduction in 
regional or localised DO. Any change in ambient DO is therefore expected to be 
minimal and therefore compliant with the EPA’s guideline for a high level of 
ecological protection. 

• Water Corporation has developed a calibrated hydrodynamic model to predict the 
dilution of stressors (temperature and salinity) around the outfalls 

• The outcomes of the modelling suggested that salinity and temperature would meet 
their respective high ecological protection criteria within 100 m of the outfalls. 

• The additions of chemicals to the waste stream for operational purposes is 
expected to be minimal.  

• The pre-determined level of dilution achieved by the outfalls is expected sufficient to 
dilute intermittent pulses of cleaning agents to safe levels, within 100 m of the 
outfalls. 

Manage 
• Implementation of the CMEMP. 
Monitor 
• Appropriate techniques to ensure drill cuttings remain within predicted dispersion 

zones.  
• Salinity loggers at one compliance site on the LEPA/HEPA boundary and one 

reference site. 
• Potential toxicants used for maintenance purposes will be monitored in line 
• Implementation of the CMEMP. 

Predicted Outcomes The predicted outcomes of the assessment of the significance of potential impacts on Benthic Communities and Habitats from the Proposal, after the implementation of mitigation 
measures are summarised below: 
• If management protocols are followed as expected (see CMEMP), direct losses of BCH due to construction will equate to zero. 
• There will be no losses of BCH due to salinity driven stratification. 
• There will be no losses of BCH due to stressors. 
• There will be no losses of BCH due to toxicity. 
• There will be no impacts to BCH due to smothering or sedimentation. 
 
By implementing the management measures detailed above, there are not expected to be any residual impacts to water and/or sediment quality, and no offsets are 
required with no offsets proposed for BCH. The Proposal can, therefore, be managed to meet the EPA’s objective for Benthic Communities and Habitats “To protect 
benthic communities and habitats so that biological diversity and ecological integrity are maintained”. 

 

Marine Fauna (Section 7) 
EPA Objectives To protect marine fauna so that biological diversity and integrity are maintained. 
EPA Policy and Guidance Key EPA Guidance 

• EPA. (2016d). Factor Guideline: Marine Fauna. 
• EPA. (2020a). Statement of Environmental Principles, Factors and Objectives. 
• EPA. (2020b). Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Procedures Manual. 
• EPA. (2017). Environmental Quality Criteria Reference Document for Cockburn 

Sound. 
Relevant Acts 
• Biodiversity Conservation Act 2016. 
• Environmental Protection Act. 
• Environment Protection and Biodiversity Conservation Act 1999 . 

Relevant Technical Guidance 
• ANZECC & ARMCANZ. (2000). Australian and New Zealand Guidelines for Fresh 

and Marine Water Quality, National Water Quality Management Strategy No. 4.  
• ANZG. (2018). Australian Water Quality Guidelines for Fresh and Marine Waters. 
• EPA. (2000). Perth’s Coastal Waters – Environmental Values and Objectives. 
• EPA. (2016g). Protecting the quality of Western Australia’s marine environment. 
• Department of Sustainability, Environment, Water, Population and Communities 

(DSEWPC). 2012.  Conservation Management Plan for the Southern Right Whale ‐ 
A Recovery Plan under the Environment Protection and Biodiversity Conservation 
Act 1999. 

Receiving Environment Overview of receiving environment 
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Marine Fauna (Section 7) 
The marine environment at Alkimos is well documented following two separate rounds of mapping and approximately 15 years of monitoring undertaken as a condition of approval 
for an existing wastewater treatment plant. A key feature of the area is the presence of dual reef lines (inner and outer reef platforms) separated by a deep (20-23 m), sand 
dominated lagoon. The benthic environment varies in its rugosity from low relief to complex high relief structures, with networks of crevasses and caves. The reef structures 
provide habitat for a variety of reef fish and commercially important invertebrates, including western rock lobster, and the region supports numerous birds, finfish, marine 
mammals, and reptiles of relevance. 
The area is subject to a complex array of currents due to interactions between regional currents, local wind-forced currents, waves, and irregularly shaped shallow reef systems. 
Marine waters are generally well mixed and display minimal stratification due to the energy of the system. The broader-scale circulation in the region is dominated by the Leeuwin 
Current, a warm boundary current flowing southward along the edge of the continental shelf. Inshore of the Leeuwin Current, the Capes Current flows northward as a result of 
upwelling and northward wind stresses and is thus strongest in spring and summer months.  
The area is exposed to persistently high swell conditions, despite the sheltering afforded by Rottnest Island. 

Assessment of Impacts The following Proposal activities are likely to impact the surrounding Marine Fauna: 
• Construction, maintenance and operation of the intake and outfall and risers. 
• Operation/movement of construction vessels. 
• Installation of the intake structures and outfall diffusers. 
• Releases to marine water. 
The potential impacts to Marine Fauna due to construction and operational activities were assessed via a desktop review and conceptual modelling. Impacts identified included a 
moderate indirect loss of local biodiversity due to construction vessels, machinery, and equipment. Construction activities in the marine environment can contribute significantly to 
marine noise. Noise will primarily occur during tunnelling and the drilling of the riser shafts. The indirect increase of toxicity is further considered a moderate significant impact, 
where the release of toxicants (grouting materials, chemicals, hydrocarbons) during construction / commissioning has the potential to adversely impact marine fauna. Lastly, the 
discharge of brine to the receiving environment may lead to persistent increases in salinity near the diffuser and in low-lying habitats. Elevated salinity may result in osmotic stress 
and ion toxicity which effects BCH and in turn effects marine fauna.  
Construction has the potential to allow the settlement of Introduced Marine Species (IMS) via construction vessels, machinery, and equipment. Marine fauna may be subject of 
impingement (fauna trapped against plant intake screens by force of the flowing water) and/or entrainment (fauna actively drawn into plant intake) during operation. 

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal to protect 
Marine Fauna so that biological diversity and ecological integrity are maintained. 
Avoid 
• Use of tunnel boring machine avoids noise generated by alternate methods such as 

dredging, trenching and pipelay activities. 
• Use of tunnel boring machine avoids turbidity generating activities such as 

trenching and pipelay activities. 
• Minimise the presence of construction vessels (jack up barges), machinery and 

equipment during marine construction activities that may interact with marine fauna 
via collision/entanglement will not be avoidable. 

• Minimise the presence of construction vessels (jack up barges), machinery and 
equipment during marine construction activities that may introduce IMS to the 
Alkimos marine region.  

• Comply with the International Maritime Organisation International Convention for 
the Prevention of Pollution from Ships. Safe storage of all potentially hazardous 
substances. 

Minimise 
• Construction activities will be conducted, wherever practicable, outside of key 

marine mammal migration periods; or 
• Develop an appropriate alternative management strategy based on enforcement of 

a suitable marine mammal exclusion zone. 
• Appropriate techniques to ensure total suspended solids (TSS) plume and cuttings 

remain within predicted dispersion patterns and concentrations.  

• Vessel Masters will undergo training that will include marine fauna behaviour and 
actions, reporting requirements in the event of marine fauna injury or mortality.  

• Prior to commencement, develop a marine mammal observation procedure, to be 
implemented during the construction phase.   

• Department of Primary Industries and Regional Development risk assessment, IMS 
inspection, comply with ballast water protocols.  

• Spill kit kept on site. Comply with Department of Transport spill response 
procedures. Establishment of a LEPA to ensure marine environmental quality is 
maintained to acceptable levels outside of this boundary. 

• Water Corporation has developed a hydrodynamic model to predict changes in 
marine environmental quality associated with discharge of reverse osmosis (RO) 
return water during operation. 

• The desalination outfall diffuser ports have been designed to optimise mixing within 
the near-field and therefore minimise potential salinity stress. 

• Establishment of a LEPA to ensure marine environmental quality is maintained to 
acceptable levels outside of this boundary during operation of the desalination 
plant.  

• Chemicals will be used intermittently and in low volumes relative to the overall 
volume of the discharge. 

Manage 
• Implementation of the CMEMP. 
Monitor 
• Implementation of the CMEMP. 
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Marine Fauna (Section 7) 
Predicted Outcomes  The predicted outcomes of the assessment of the significance of potential impacts on Marine Fauna from the Proposal, after the implementation of mitigation measures are 

summarised below: 
• The detailed noise and vibration prediction and assessment results show that both non-impulsive noise emissions from vessel operations and ground vibration from the TBM 

tunnelling during the construction phase of the project are unlikely to induce any significant adverse impacts ((i.e. physiological impacts such as hearing loss or physical injury) 
on marine fauna species assessed  

• Noise due to tunnelling and drilling (estimated to be between 145 and 190 dB at the TBM) is not sufficient to cause temporary hearing loss (TTS) or injury to marine fauna but 
may cause behavioural responses in the form of avoidance. Mitigation strategies will limit the effects of noise over the proposed construction periods of three weeks per site 
(of which there are four sites).  

• The presence of construction vessels and equipment during marine construction activities that may interact with marine fauna. Training on marine fauna behaviour and 
subsequent observation of actions will mitigate against marine fauna injury or mortality for the duration of the marine construction activities. 

• Risk assessment, IMS inspection and ballast water management protocols will mitigate against introduced marine species. 
• The desalination outfall diffuser ports have been designed to optimise mixing within the near-field and therefore minimise potential stratification and thermal/osmotic stress.  
• Establishment of a LEPA to ensure marine environmental quality is maintained to acceptable levels outside of this boundary during construction and operation of the 

desalination plant. 
• Entrainment of larvae is small relative to natural mortality. The risk posed by entrapment of larger fauna on the intake screens will be mitigated by engineering controls at the 

intakes. 
 
Accordingly, no significant residual impacts to marine fauna are expected from the Proposal and no offsets are proposed for marine fauna. The Proposal can, 
therefore, be managed to meet the EPA’s objective for marine fauna “To protect marine fauna so that biological diversity and integrity are maintained” 

 

Landforms (Section 8) 
EPA Objectives To maintain the variety and integrity of significant physical landforms so that the environmental values are protected.  
EPA Policy and Guidance Key EPA Guidance 

• Environmental Protection Authority. (2018c). Environmental Factor Guideline: 
Landforms 

• Environmental Protection Authority. (2020a). Statement of Environmental 
Principles, Factors and Objectives 

• Environmental Protection Authority. (2020b). Environmental Impact Assessment 
(Part IV Divisions 1 and 2) Procedures Manual 

Relevant Acts 
• Environmental Protection Act (EP Act). 
• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

Relevant Technical Guidance 
• Environmental Protection Authority. (2014). Western Australian Environmental 

Offsets Guidelines  
• Government of Western Australia. (2011). Western Australian Environmental 

Offsets Policy 

Receiving Environment Overview of receiving environment 
The regional physiography and geology of the Proposal is provided on the Geological Survey of Western Australia (GSWA) 1:50,000 Environmental Geology Series map 
‘Yanchep’, which indicates that the natural geomorphology throughout the site is associated with ‘Deflation plains and basins’, surrounded by a ‘Parabolic and nested parabolic 
dune complex’ of the Quindalup Dunes. The Alkimos Dune Complex is an important geoheritage site that comprises all four phases the Quindalup Parabolic Dune System. 
Alkimos Dune Complex is a geoheritage site as it presents the development of a parabolic dune complex of the Quindalup Parabolic Dune System. 
The SDP Development Envelope (DE) is bound by steep-sided high-relief sand dunes to both the north and south of the site. The eastern boundary of the site is characterised by 
moderate relief sand dunes with steep to undulating topography, while the western boundary is characterised by a low-relief and gently undulating ridge of shallow limestone rock. 
The central part of the SDP DE has gently undulating to flat topography and comprises an area of low elevation, defining a ‘central depression’ bound on all sides by relatively 
higher ground. 
The pipeline alignment is largely located on the topographically irregular ridges and undulating dune landscape underlain by aeolianite which is frequently exposed with varied 
elevations of up to approximately 100 m above sea-level. 

Assessment of Impacts Construction of the SDP will result in a permanent loss to this network of parabolic and nested parabolic dunes of the Quindalup Parabolic Dune System. 
The indirect impact of removal of vegetation from the dune systems across the SDP DE may result in increased erosion. Dust and erosion mitigation techniques will be employed 
during construction to reduce the effects of erosion on the surrounding area. 

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal to protect 
Landforms so that biological diversity and ecological integrity are maintained. 
Avoid 
• The location of the SDP has been specifically chosen for several factors including 

the low-lying nature of the site and the lack of significant species and formations 
within the location. 

Manage  
• Implementation of the Terrestrial Construction Environmental Management 

Framework (TCEMF) and Alkimos Water Precinct Environmental Management Plan 
(AWPEMP). 

Monitor 
• Implementation of the TCEMF and AWPEMP. 
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Landforms (Section 8) 
• Use of tunnel boring machine for the construction of the marine intake and outfall 

tunnels. This choice of construction method will be undertaken from within the SDP 
DE, which significantly reduces the environmental impact on the surrounding 
landforms. 

• Use of tunnel boring machine for the construction of the marine intake and outfall 
tunnels. This choice of construction method will be undertaken from within the SDP 
DE, which significantly reduces the environmental impact on the surrounding 
landforms. 

Minimise 
• Dust and erosion mitigation techniques will be employed during construction to 

reduce the effects of erosion on the surrounding area.  
• At the completion of construction of earthworks, erosion controls will be applied to 

the SDP DE to prevent further erosion of non-vegetated and un-developed areas. 

• Conduct Inspections of clearing works. 
• Photographic evidence of proposed clearing area before and after clearing.  
• Inspection of demarcated boundaries for damage or signs of clearing 

encroachment. 
• Surveying of clearing undertaken between start and end dates. 
Rehabilitate 
• Disturbed areas that aren’t required to remain clear will be permanently revegetated  
• Batter revegetation will be undertaken by a combination of direct seeding and 

seedling planting  

Predicted Outcomes The predicted outcomes of the assessment of the significance of potential impacts on Landforms from the Proposal, after the implementation of mitigation measures are 
summarised below: 
• The construction of the SDP will result in direct and permanent loss of approximately 14.9 ha of the Quindalup parabolic dunes, known as the Quindalup South third dune 

Phase (Q3) landform unit, comprising of 4.3% of the Q3 phase parabolic dunes, which are recognised as regionally significant (RPS 2016; Semeniuk 2004). Conservation 
areas adjacent to the SDP also host the Quindalup parabolic dunes which are generally in similar or better condition of those that will be lost from clearing within the SDP DE. 
Some dunes will need to be removed or recontoured, however, the berm along the western SDP DE boundary will be constructed to ensure continuity between the existing 
southern and northern dunes. The implementation of these measures will result in slight / insignificant impact to the Quindalup South system. 

• The Proposal is expected to impact 35.13 ha of the Alkimos Dune Complex, which forms part of the Quindalup Parabolic Dune System.  Alkimos Dune Complex is a 
geoheritage site as it presents the development of a parabolic dune complex of the Quindalup Parabolic Dune System.  Whilst this Proposal results in disturbance of 4.3 % of 
the pre-European extent for this landform unit, the disturbance from cumulative impacts from other proposals results in only 57.67 ha of its pre-European extent remining (7.11 
%).  The Proposal does not impact areas 9c and 9d, defined in Ministerial Statement 722, which were determined by the EPA as suitable areas to preserve the integrity, 
function and environmental values of the east-west parabolic dune linkage. 

• The implementation of specific erosion control practices and the TCEMF will ensure that significant indirect impacts to the Quindalup South system as a result of erosion are 
slight / insignificant. 

 
Accordingly, no significant residual impact to landforms is expected as a result of the Proposal and no offsets for landforms are required. The Proposal can, 
therefore, be managed to meet the EPA’s objective for landforms “To maintain the variety and integrity of significant physical landforms so that the environmental 
values are protected”. 

 

Flora and Vegetation (Section 9) 
EPA Objectives To protect flora and vegetation so that biological diversity and ecological integrity are maintained. 
EPA Policy and Guidance Key EPA Guidance 

• EPA. (2016i). Technical Guidance: Flora and Vegetation Surveys for Environmental 
Impact Assessment. 

• EPA. (2006b). Guidance Statement No. 6: Rehabilitation of Terrestrial Ecosystems. 
• EPA. (2016h). Environmental Factor Guideline: Flora and Vegetation.  
• EPA. (2013). Environmental Protection Bulletin No. 20: Protection of Naturally 

Vegetated Areas through Planning and Development. 
Relevant Acts 
• Biodiversity Conservation Act 2016 (BC Act). 
• Conservation and Land Management Act 1984 (CALM Act). 
• Environmental Protection Act 1986. 
• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 
• Biosecurity and Agricultural Management Act 2007. 
Relevant Technical Guidance 
• Department of the Energy and Environment (DoEE). (2019b). EPBC Referral 

Guidance: Tuart (Eucalyptus gomphocephala) woodlands and forests of the Swan 
Coastal Plan (SCP) ecological community.  

• DoEE. (2016). How to Use the Offsets Assessment Guide. 

• Department of Energy and Environment. (2019a). EPBC Referral Guidance: 
Banksia Woodlands of the SCP ecological community  

• Department of the Environment and Energy. (2019). Tuart woodlands and forests of 
the SCP: A Nationally Significant Ecological Community.  

• Department of the Environment (DoE). (2016b). Approved Conservation Advice for 
the Banksia Woodlands of the SCP ecological community.  

• DoE. (2016b). Banksia Woodlands of the SCP: A Nationally Significant Ecological 
Community. 

• DSEWPaC. (2012). Environment Protection and Biodiversity Conservation Act 1999 
Environmental Offsets Policy.  

• EPA. (2013). Environmental Protection Bulletin No. 20: Protection of Naturally 
Vegetated Areas through Planning and Development. 

• EPA. (2014). Western Australian Environmental Offsets Guidelines.  
• Government of Western Australia. (2011). Western Australian Environmental 

Offsets Policy. 
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Flora and Vegetation (Section 9) 
• DoEE. (2019). Approved Conservation Advice (incorporating listing advice) for the 

Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP ecological 
community. 

• DoE. (2014). Threat abatement plan for disease in natural ecosystems caused by 
Phytophthora cinnamomic. 

Receiving Environment. The Swan Coastal Plain (SCP) is a low-lying coastal plain covered with woodlands dominated by Banksia spp. or Tuart on sandy soils, sheoaks on outwash plains, and paperbark 
in swampy areas. The area contains several rare features including Holocene dunes and wetlands and many rare and threatened species and ecological communities. However, 
extensive clearing has occurred on the SCP for urban and agricultural development, and land use is predominantly cultivation, conservation, urban and rural-residential. The 
terrestrial component of the Proposal covers a total area of 128.3 ha, of which 44.49 ha is native vegetation. The SDP DE is 29 ha of which 24.15 ha is native vegetation. The 
pipeline DE covers an area of 99.3 ha of which 20.4 ha is native vegetation.  
A total of 22 native vegetation types have been recorded during previous flora and vegetation surveys (AECOM 2017, AECOM 2018, Ecoscape 2018, Strategen 2017). Of these, 
18 are represented within the SDP and pipeline DEs and have the potential to be cleared to some extent for the development of the Proposal. Vegetation condition within the 
Study Area (SA), the SDP and pipeline development envelope (PDE) range from excellent to completely degraded. However, most of the DE (68.76%) is completely degraded or 
degraded. This is largely attributable to the DE comprising a large proportion of roads, urban development and cleared farmland. Weed species diversity recorded in the flora and 
vegetation surveys was high, with 76 species recorded.  
The DE intersects approximately 3.3 ha of Conservation Category Wetland (CCW); Lake Pinjar and intersects five other multiple use and resource enhancement wetlands. There 
are no identified wetlands or riparian vegetation within 5 km of the SDP DE. Several terrestrial and aquatic systems have been classified Groundwater Dependent Ecosystems 
(GDEs) and have been identified as potentially occurring within the DE. The pipeline DE intersects a total of 19.9 ha of Bush Forever sites. However, not all the Bush Forever sites 
that may be impacted contain native vegetation, with a large proportion already cleared/completely degraded. The SDP DE does not intersect any Bush Forever sites. 
A total of 437 confirmed vascular flora species have been recorded for the Proposal area by Stantec in 2020 as well as wide-spread phytophthora dieback, which is most rapidly 
spread through human activity resulting in the movement of infected soil on vehicles, equipment, and footwear. The movement of equipment, machinery and personnel during 
construction may result in the potential spread of dieback within, and outside the DE.  

Assessment of Impacts The following activities that are likely to impact the surrounding flora and fauna from Proposal activities include: 
• Construction, maintenance, and operation of the SDP. 
• Construction, maintenance, and operation of the pipeline. 
• Construction vehicles/vessels. 
• Land disturbance and clearing of vegetation. 
• Release to land / inland waters/groundwater drawdown 
• Spread of introduced flora/Introduced fauna/dieback. 

 
The expected impacts from land disturbance is expected to be 82.24 ha, of which 37.70 ha is from introduced or cleared land vegetation units.  A total of 44.49 ha of the 82.24 ha 
total disturbance is expected from native vegetation units.  The following land disturbance impacts are expected as a result of implementation of the Proposal: 

• 2.32 ha of Banksia woodlands of the SCP Threatened ecological community (TEC) (En) EPBC Act / Priority Ecological Community (PEC) (priority 3 (P3)), BC Act 
(Banksia Woodlands), which represents 1.63% of the mapped extent of the TEC (142.5 ha) mapped within the SA. The composition and condition of the Banksia 
Woodland in the DE is considered to be very good to good condition.  

• Clearing of the Floristic Community Types (FCTs) which make up the Banksia woodlands of the SCP TEC are as follows: 
- Clearing of 1.14 ha of the total 2.32 ha of Banksia Woodland TEC vegetation is consistent with the Banksia attenuata woodlands over species rich dense shrublands 

(Swan Coastal Plain Community type 20a) (FCT 20a). (Although mapping shows this area to be analogous to both FCT20a and FCT28) 
- Clearing of 1.11 ha of vegetation analogous to FCT 28.  

• 0.89 ha of Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP PEC (P3; BC Act), which represents 4.76% of the mapped extent of the TEC within the 
SA (18.7 ha). 

• 0.73 ha Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges TEC (En) under the BC Act is expected to the impacted by the Proposal, equating to a loss 
of 2.36% of the mapped extent of the TEC within the SA (30.9 ha).  

• Disturbance to 9.49 ha of Bush Forever areas.  Of this 9.49 ha, 2.46 ha of the Hopkins Road Bushland, Nowergup site is expected to the disturbed, representing 0.06 ha 
of the total area of the site.   

• The Proposal will impact 4.12 ha of area within the Alkimos Water Precinct zoned Public Purposes (Reserved for conservation) – Area ‘10b’ and 0.29 ha of Area 9a/10a. 
Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal to protect Flora 

and Vegetation so that biological diversity and ecological integrity are maintained. 
Avoid 

• The requirement for clearing of native vegetation has been avoided along large 
sections of the pipeline by following road reserves and already cleared areas 
and tracks. 

• No clearing/damage to vegetation outside of approved clearing boundaries 

Monitor 
• Implementation of a TCEMF. 
• Conduct Inspections of clearing works. 
• Photographic evidence of proposed clearing area before and after clearing.  
• Inspection of demarcated boundaries for damage or signs of clearing 

encroachment. 
• Surveying of clearing undertaken between start and end dates. 

Rehabilitate 
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Flora and Vegetation (Section 9) 
• Demarcated boundaries of approved clearing for TECs/PECs, environmentally 

sensitive areas (ESAs), and Bush Forever Sites. 
• Bush Forever boundaries to have fencing installed to demarcate the DE and to 

restrict access. 
Minimise 

• Required work areas and access tracks shall be identified prior to 
commencement of construction. 

• The clearing of native vegetation has been minimised along the pipeline 
corridor to 16 m width. 

• The Proposal alignment has been developed to utilise existing linear 
infrastructure (i.e., road reserve) where possible, significantly reducing the 
fragmentation of vegetation. 

• Topsoil will not be stockpiled at heights greater than 1.5 m. 
• Weed and dieback surveys to be completed prior to construction to ensure 

impacts can be minimised. 
Manage 

• Implementation of a TCEMF. 
• Implementation of a weed hygiene management measures. 
• Implementation of a dieback management measures. 

• Rehabilitate landscaped and cleared areas to achieve a pre-development 
native vegetation community. 

• Rehabilitate pipeline construction corridor to pre-construction land use, 
including revegetation with native species where appropriate. 

• Maintain 5 m wide cleared strip for Water Corporation access where required. 
Offset 
Potential land acquisition and transfer to conservation estate for removal and 
disturbance of up to: 

• 2.32 ha Banksia Woodlands of the SCP’ TEC (En) / PEC (P3). 
- Which includes 1.14 ha of vegetation that is consistent with the Banksia 

attenuata woodlands over species rich dense shrublands (Swan Coastal 
Plain Community type 20a). 

• 0.73 ha Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges 
TEC (En) (FCT 26a) 

• 0.89 ha of Tuart (Eucalyptus gomphocephala) woodlands of the SCP PEC (P3; 
BC Act). 

• 9.73 ha of Bush Forever. 
• 4.41 ha Impacts to Public Purposes (reserved for conservation) areas within 

Alkimos Water Precinct. 
Predicted Outcomes The predicted outcomes of the assessment of the significance of potential impacts on Flora and Vegetation from the Proposal, after the implementation of mitigation measures are 

summarised below: 
- The two Commonwealth listed TECs are susceptible to the spread of dieback from the Proposal construction and operations. However, through the implementation of 

mitigation measures, mainly through the TCEMF, the significance of impacts on TEC from dieback was assessed as being minor.  
- Indirect impacts of fragmentation of habitat from Proposal actives on flora and vegetation were assessed as being moderate, after the application of mitigation measures. 
- The Proposal has been assessed as having a high risk of significant impacts to two TECs listed under the EPBC Act and one listed under the BC Act: 
- Banksia Woodlands of the SCP TEC (En; EPBC Act); and 
- Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP PEC (P3; BC Act). 
- Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges TEC (BC Act) En) (FCT 26a) 
- Banksia attenuata woodlands over species rich dense shrublands (Swan Coastal Plain Community type 20a). 
- Other impacts to Bush Forever and Public Purposes (reserved for conservation) are also addressed. 

 
Significant residual impacts are expected as a result; of Proposal construction activities post the implementation of mitigation measures. Water Corporation commit 
to the implementation of offset strategies to counterbalance Significant Residual Impact (SRIs) to flora and vegetation. The Proposal can, therefore, be managed to 
meet the EPA’s objective for flora and vegetation “To protect flora and vegetation so that biological diversity and ecological integrity are maintained“. 

 

Terrestrial Fauna (Section 10) 
EPA Objectives To protect terrestrial fauna so that biological diversity and ecological integrity are maintained. 
EPA Policy and Guidance Key EPA Guidance 

• EPA. (2013). Environmental Protection Bulletin No. 20: Protection of Naturally 
Vegetated Areas through Planning and Development. 

• EPA. (2016n). Factor Guideline: Terrestrial Fauna. 
• EPA. (2020a). Statement of Environmental Principles, Factors and Objectives. 
• EPA. (2020b). Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Procedures Manual. 
Relevant Acts 
• Biodiversity Conservation Act 2016. 
• Environmental Protection Act. 
• Environment Protection and Biodiversity Conservation Act 1999. 
• Conservation and Land Management Act 1984. 
• Biosecurity and Agricultural Management Act 2007. 

Relevant Technical Guidance 
• Department of Environment and Conservation. (2008). Forest Black Cockatoo 

(Baudin’s Cockatoo Calyptorhynchus baudinii and Forest Red-tailed Black 
Cockatoo Calyptorhynchus banksii naso) Recovery Plan. 

• Department of Parks and Wildlife. (2013). Carnaby’s Cockatoo (Calyptorhynchus 
latirostris) Recovery Plan.  

• Department of the Environment and Energy. (2017b). Revised Draft Referral 
Guidelines for Three Threatened Black Cockatoo Species. 

• EPA. (2016o). Technical Guide: Terrestrial Fauna Surveys. 
• Threatened Species Scientific Committee. (2009). Approved Conservation Advice 

for Calyptorhynchus banksii naso (Forest Red-tailed Black Cockatoo). 
• Department of Agriculture Water and the Environment 2022). Referral guideline for 

3 WA threatened black cockatoo species: Carnaby's Cockatoo, Baudin's Cockatoo 
and the Forest Red-tailed Black Cockatoo. 
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Terrestrial Fauna (Section 10) 
Receiving Environment Most fauna in the region is widespread, with some elements confined to the northern part of the SCP. The field surveys identified eight fauna habitat types within the Proposal 

based on the vegetation types mapped in the flora and vegetation survey. Of the eight fauna habitat types that were recorded within the SA, a large proportion are roads, urban 
development and cleared land, mapped as 59.29 ha, representing 45.9% of the DE. Heath and shrubland comprise approximately 33 ha of the SA, representing 25.5% of the DE.  
The Proposal is surrounded by areas of similar habitat in largely contiguous and intact patches, with over 8,000 ha within the vicinity of the Proposal. In addition to the eight fauna 
habitat types within the Proposal, a large proportion of the Proposal area is roads, urban development and cleared land.  
The extensive Banksia woodlands within the Proposal are likely to be used by many of the common fauna species that occur in the area, as well as by significant species such as 
the Forest Red-tailed Black Cockatoo and Carnaby’s Cockatoo (breeding, roosting and foraging habitat), and potentially Quenda. The southern two-thirds of the pipeline Proposal 
are within a confirmed Carnaby’s Cockatoo roost area (DBCA 2020). 
A total of 128.19 ha of Black Cockatoo foraging habitat occurs within the DE. Approximately 53.2ha of very high quality foraging habitat is identified in the DE. An additional 10.5 
ha of quality and 64.4 ha of low quality was also recorded. Foraging habitat within the Proposal mainly consists of Eucalypt (Marri, Tuart and/or Jarrah), Banksia and/or Sheoak 
woodlands. Furthermore, 230 potential black cockatoo breeding trees are located in the pipeline DE, all with a diameter at breast height (DBH) >500 mm, except for Eucalyptus 
wandoo (DBH >300 mm). 
351 species of vertebrate fauna have been recorded or have the potential to occur within the SA and therefore have potential to occur within the Proposal. Fauna surveys for the 
Proposal recorded a total of 62 terrestrial fauna species, comprising four native mammals, five introduced mammals, 45 native birds, four introduced birds, and four reptiles.  

Assessment of Impacts The following activities that are likely to impact the surrounding terrestrial fauna: 
• Construction, maintenance, and operation of the SDP. 
• Construction, maintenance, and operation of the pipeline. 
• Construction vehicles/vessels. 
• Land disturbance and clearing of vegetation. 
• Release to land / inland waters/groundwater drawdown. 
• Spread of introduced flora/Introduced fauna/dieback. 
Land disturbance required by the Proposal has the potential to impact terrestrial fauna significantly through the direct loss of fauna habitat, fauna injury or mortality of fauna 
species including fauna species of conservation significance and their habitat. The Proposal is expected to result in clearing off 43.34 ha of native vegetation, in addition to the 
disturbance of 38.89 ha of introduced or cleared land.  The expected impacts to fauna habitat units are:  
The following impacts to fauna habitat are expected as a result of implementation of the Proposal: 
• Clearing of 9.29 ha of woodland habitat (ranked very high quality for black cockatoo foraging habitat). This fauna habitat unit provides habitat for Carnaby’s Cockatoo and 

Forest Red-Tailed Black Cockatoo, Quenda, Western Brush Wallaby, Graceful Sun Moth, Black-striped Burrowing Snake, SCP Shield-Backed Trapdoor Spider. 
• Clearing of 27.91 ha of health and shrubland habitat (ranked very high quality for black cockatoo foraging habitat).  This fauna habitat unit provides habitat for Quenda, 

Western Brush Wallaby, Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo, Graceful Sun Moth and Black-striped Burrowing Snake.  
• Clearing of 5.53 ha of parkland, planted vegetation and gardens (ranked quality for black cockatoo foraging habitat).  The parkland, planted vegetation and gardens fauna 

habitat unit provides habitat to the following conservation significant fauna: Carnaby’s Cockatoo, Forest Red-Tailed Black Cockatoo and Quenda. 
• Clearing of 0.61 ha of wetlands and riparian vegetation (ranked very high quality for black cockatoo foraging habitat).  The wetlands and riparian vegetation fauna habitat unit 

provides habitat to the following conservation significant fauna Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo, Quenda and Western Brush Wallaby. 
The Proposal could result in the direct loss of habitat through clearing or vehicle collision during construction and operation, including loss of up to 129 potential breeding trees for 
black cockatoos. 
While black cockatoos are the only species listed as a Matters of National Environmental Significance (MNES) recorded, the heathland and shrubland, woodlands, wetlands and 
riparian vegetation are important habitat for the Quenda and Brush Wallaby and have the potential to be impacted directly by land disturbance associated with the Proposal. A 
population decline is expected that is proportional with the loss of habitat associated with clearing within the Proposal. Some of this habitat may be possible to rehabilitate post 
construction, however a permanent loss of habitat will occur in operational areas. 
Impacts of the Proposal on significant fauna, at the local scale, are expected to be moderate for the following species (excluding MNES): Quenda (Isoodon fusciventer, P4), 
Western Brush Wallaby (Notamacropus Irma, P4), Black-striped Burrowing Snake (Neelaps calonotos, P3) and SCP Shield-Backed Trapdoor Spider (Idiosoma sigillatum) (P3).  
The cumulative impact assessment of the Proposal found that no vegetation units would be reduced below the 10% threshold of pre-European extent. The vegetation complex 
with the lowest proportion of pre-European once incorporating existing and potential clearing for the Proposal was the Karrakatta Complex (Central and South) with 23.48 %. 

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal to protect 
terrestrial fauna so that biological diversity and ecological integrity are maintained. 
Avoid 
• SDP DE will avoid Banksia woodland habitat, which was is identified as high quality 

foraging habitat for black cockatoos. 
• Areas to be cleared will be clearly delineated to avoid any unnecessary habitat loss. 
• Identified breeding trees to be retained within the pipeline DE will be clearly marked 

to avoid accidental clearing. 
• The SDP DE will be clearly demarcated to avoid any accidental clearing or 

degradation to areas of intact vegetation adjacent to the Proposal area. A qualified 

• The TCEMF will outline protocols for pre-clearing surveys and contingency actions 
to ensure the safety of fauna including black cockatoos and strategies to minimise 
vehicle collisions with native fauna.  

• Clearing will be conducted in a staged approach to allow fauna an avenue of 
escape 

• Pre-start trench inspections will occur for fauna each morning and any fauna 
observed will be removed by a qualified fauna handler 

• Fauna egress points on excavations that will be open longer than one shift at 
intervals 

• The SDP DE is adjacent to already cleared and fragmented areas of vegetation, 
which will minimise these effects 
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Terrestrial Fauna (Section 10) 
fauna handler recognised by the Department of Biodiversity, Conservation and 
Attractions will undertake fauna handling (including relocation or removal) prior to 
and during clearing. Deliberate interactions with fauna that may occur on site will be 
prohibited. 

• Barriers will be placed at open ends of pipe at the end of each workday to prevent 
fauna access. 

• During construction, waste disposal will be managed appropriately to avoid 
attracting feral animals to the area.  

• Dust and erosion controls implemented by the Proposal during, and post 
construction will ensure wind driven erosion processes will not impact the 
surrounding habitat. 

• The TCEMF will outline access control measures to avoid uncontrolled access to 
adjacent habitat. 

 
Minimise 
• Loss or reduction of habitat through the introduction of weeds and pathogens will be 

mitigated with appropriate construction hygiene controls implemented through the 
TCEMF. Water Corporation will revegetate all temporarily cleared areas following 
the implementation of the Proposal. 

• The clearing of habitat has been minimised by reducing the construction corridor 
width to as low as possible by limiting native vegetation clearing to 16 m width. 

• The Proposal alignment has been developed to utilise existing linear infrastructure 
where possible. This will significantly reduce the fragmentation of habitat. 

• Dust and erosion mitigation techniques will be employed during construction to 
reduce the effects of erosion on adjacent habitat. 

Manage 
• Implementation of a TCEMF to guide construction activities and provide 

environmental performance standards, including management measures. 
• Management procedures during construction will reduce noise and light impacts 

where possible. 
Monitor 
• Implementation of a TCEMF to guide construction activities and provide 

environmental performance standards, including management measures. 
Rehabilitation 
• The PDE will be rehabilitated to the pre-construction land use, including 

revegetation with native species where appropriate. A 5 m wide cleared strip will be 
maintained for Water Corporation access, though there may be no need for an 
access track for sections of pipeline in road reserves with an existing road. 

Offset 
• Land acquisitions for cleared high quality and very high-quality foraging habitats for 

Carnaby’s Black Cockatoo and Forest Red-tailed Black Cockatoo impacted by the 
Proposal. 

• On ground management to offset cleared high quality and very high-quality foraging 
habitats impacted by the Proposal for Carnaby’s Black Cockatoo and Forest Red-
tailed Black Cockatoo to an agreed state of ecological value. 

• Land acquisition for the offsetting of Black Cockatoo species Significant trees 
(potential breeding trees.  

Predicted Outcomes The predicted outcomes of the assessment of the significance of potential impacts on Terrestrial Fauna from the Proposal, through disturbance of 82.24 ha of potential fauna 
habitat, after the implementation of mitigation measures are outlined below: 
• Habitat for Carnaby's Black Cockatoo (Zanda latirostris) (En, En) and the Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) (Vu, Vu) is expected to be 

impacted by the Proposal.   
• A total of 129 potential black cockatoo breeding trees are located within the DF and expected to the impacted by the Proposal, however further work is proposed to be 

completed prior to the finalisation of the EPA assessment.   
• Using the DoEE (2017b) Revised Draft Referral Guidelines for Three Threatened Black Cockatoo Species, the entire DF has been assessed as foraging habitat for the 

Carnaby’s Black Cockatoo and Forest Red-tailed Black Cockatoo, represented by 82.24 ha. Of this 82.24 ha, 37.8 ha (46%) was considered very high quality of foraging 
habitat.  The introduced or cleared land fauna habitat units were included as low quality foraging habitat due to the presence of scattered trees.  

• 43.3 ha of very high to quality foraging habitat, represented by all native vegetation fauna habitat units, is located in the disturbance footprint and expected to the impacted by 
the Proposal. 
 

Significant residual impacts (SRIs) associated with the removal of Carnaby’s Cockatoo and the Forest Red-tailed Black Cockatoo breeding trees and foraging habitats 
in high quality and very high quality are expected to remain after Water Corporation’s hierarchy of controls have been implemented. A range of offset options are 
currently being considered and investigated to offset counterbalance these SRIs. Through implementation of offsets strategies, the significant residual impact on 
terrestrial faunas can be counterbalanced and accordingly, the EPA’s environmental objective for terrestrial fauna “To protect terrestrial fauna so that biological 
diversity and ecological integrity are maintained” will be met.   

 

Greenhouse Gas (GHG) Emissions (Section 11) 
EPA Objectives To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm associated with climate change 
EPA Policy and Guidance Key EPA Guidance 

• EPA. (2020a). Statement of Environmental Principles, Factors and Objectives 
• EPA. (2020b). Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Procedures Manual 
• EPA. (2020c). Factor Guideline: Greenhouse Gas Emissions  

Relevant Acts 
• Environmental Protection Act 1986. 
• Environment Protection and Biodiversity Conservation Act 1999  
• National Greenhouse and Energy Reporting Act 2007 (NGER Act). 

Receiving Environment Existing GHGs in the atmosphere that are affected directly by anthropogenic sources include carbon dioxide, methane, nitrous oxide, ozone, and synthetic gases. Water vapour is 
also considered a GHG although is not directly influenced by humans These gases absorb and re-radiate heat emitted for the earth surface. Vegetated areas assist in absorbing 
carbon in the atmosphere helping to reduce the levels of GHGs, also known as a carbon sink. 
The Proposal is located across several land uses that either emit GHGs or vegetated areas that act as carbon sinks. 
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Greenhouse Gas (GHG) Emissions (Section 11) 
Assessment of Impacts The Proposal currently intersects several vegetated areas including those zoned as rural, State forest and parks and recreation. The Proposal currently supports 65 ha of 

terrestrial flora and vegetation that act as a local sink for carbon emissions. Construction is proposed within land surrounded by the following land uses known to contribute to 
varying levels of scope 1 and/or scope 2 GHG emissions: agriculture (rural farms), transportation (major roads and railways), cities (local residential developments and city centre) 
and industries (waste water treatment plant (WWTP)). The following Proposal activities will lead to significant impacts to the Proposal surrounds: 
• Construction, maintenance, and operation of the SDP. 
• Construction, maintenance, and operation of the pipeline. 
• Construction vehicles/vessels. 
• Tunnelling for the marine pipelines (intake and outfall pipelines). 
The key significant direct and indirect impacts associated with the Proposal activity includes direct atmospheric Scope 1 GHG emissions during construction from diesel 
combustion, mobile plant, and site vehicles. A total of 32,746 t CO2-e GHG emissions is expected to be generated for Scope 1 and are considered to have a minor significance. 
During both the construction and operation phase, atmospheric Scope 2 GHG emissions from electricity from tunnel construction and importing of electricity for operation are 
expected to have a moderate significance. A total of 3,468 t CO2-e GHG emissions is expected to be generated for Scope 2 during construction, and 168,897 t CO2-e GHG 
emissions per year during operation. Lastly, the Proposal will have an indirect impact from atmospheric Scope 3 GHG emissions, but this document has only quantified the 
‘upstream’ Scope 3 emissions as the other sources are outside of the control of Water Corporation. 

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal’s Greenhouse 
Gas Emissions so that biological diversity and ecological integrity are maintained. 
Avoid 
• N/A 
Minimise 
• Focus on efficient use of water to reduce consumption. 
• Location of SDP close to consumers. 
• Competitive bid strategies to ensures world’s best practice from international 

consortia bidding for the design of the plant to maximise energy efficiency and 
therefore to minimise GHG emissions. 

• Incorporation of various energy efficiency measures. 
• The elevation of the Alkimos site has been set to minimise energy used in seawater 

pumping, with the design incorporating gravity intake and outfall tunnels. 
• Implementation of energy recovery devices.  
• Maximising plant utilisation to reduce inefficiencies attributed to starting / stopping 

the plant. 
• Commitment to addressing continuous improvement through innovative trends in 

membrane technology.  
Manage 
• Development and implementation of the SIMP and OEMP and GHGMP which will 

detail the measures to be employed to reduce energy consumption and GHG 
emissions during operation.  

Monitor 
• Implementation of the monitoring plan as outlined in the Greenhouse Gas 

Management Plan (GHGMP). 
• Monitoring of key performance indicators. 
• Regular pump efficiency checks. 
• Monitoring trends of specific energy use per kilolitre of water production trends to 

assist in troubleshooting and efficiency improvements. 
• Report GHG emissions in line with requirement of the NGER Act.  
• Report annual GHG emissions, energy consumption and production to the Clean 

Energy Regulator. 
Offset 
• 100% scope 1 and 2 emissions during construction and Scope 2 emissions during 

operations, excluding gains made by the WA Government in the reduction of GHG 
emissions in the South west Interconnected System. 

• Water Corporation will offset GHG emissions using either Authorised Offsets or 
production and/or purchase of an equivalent amount of renewable energy, or a 
combination of the two. 

Predicted Outcomes The predicted outcomes of the assessment of the significance of potential impacts on GHG Emissions from the Proposal, after the implementation of mitigation measures are 
summarised below: 
• Water Corporation have committed to having zero net GHG emissions during the construction and operation of the Proposal by offsetting GHG emissions via authorised 

Offsets or production and/or purchase of an equivalent amount of renewable energy or a combination of the two. 
• Based on the site selection, design options and mitigation measures to be implemented, the impacts of GHG emissions are predicted to be minor from the Proposal during 

operations. 
 
Accordingly, no significant residual impact to GHG is expected as a result of the Proposal. The Proposal can, therefore, be managed to meet the EPA’s objective for 
GHG “To reduce net GHG emissions in order to minimise the risk of environmental harm associated with climate change”. 

 

Social Surroundings (Section 12) 
EPA Objectives To protect social surroundings from significant harm 

EPA Policy and Guidance Key EPA Guidance 
• EPA. (2004). Guidance Statement No. 41: Assessment of Aboriginal Heritage.  
• EPA. (2016r). Environmental Factor Guideline: Air Quality. 
• EPA. (2016s). Environmental Factor Guideline: Social Surroundings.  

Relevant Technical Guidance 
• Department of Planning, Lands and Heritage. (2009). Guidelines for the 

Development of an Aboriginal Cultural Heritage Management Plan for the Aboriginal 
Heritage Act 1972. 
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Social Surroundings (Section 12) 
• EPA. (2020a). Statement of Environmental Principles, Factors and Objectives 
• EPA. (2020b). Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Procedures Manual. 
• EPA. (2020c). Guidance Statement No 18: Prevention of Air Quality Impacts from 

Land Development Sites. 
• EPA. (2020d). Environmental Factor Guideline: Air Quality. 
Relevant Acts 
• Environmental Protection Act 1986. 
• Environment Protection and Biodiversity Conservation Act 1999. 

• Department of Planning, Lands and Heritage. (2013). Aboriginal Heritage Due 
Diligence Guidelines. 

• Department of Planning, Lands and Heritage. (2018). Guidelines for Preparing 
Aboriginal Heritage Survey Reports. 

• EPA. (2016s). Technical Guidance: Social Surroundings.  
• Standards Australia. (2019). Mechanical vibration and shock: Evaluation of human 

exposure to whole-body vibration.  
• Western Australian Planning Commission (WAPC). (2007). Visual Landscape 

Planning in Western Australia Manual.  
• WAPC. (2019). State Planning Policy 5.4: Road and rail noise. 
• Department of Environment and Conservation. (2011). A Guideline for Managing 

the Impacts of Dust and Associated Contaminants from Land Development Sites, 
Contaminated Sites Remediation and Other Related Activities. 

Receiving Environment The receiving environment that could affect or be affected by the Proposal may include amenity, natural, cultural and heritage values, socio-economic and tourism / recreation. 
The potential sensitive receptors occurring within the vicinity of the Proposal have been identified through the social impact assessment, stakeholder engagement and other 
Proposal review processes and include residential estates to the north and to the south of the SDP DE, residential properties along the pipeline, Aboriginal heritage sites, 
recreational areas along the beach near the SDP and above the intake and outfall tunnels, ESAs surrounding the Proposal, marine environment, registered heritage shipwreck 
sites the SS Alkimos and the Barque Eglinton in the near shore (coastal) environment, and future recreational areas of beach and parklands to the east and residential areas to 
the west. 

Assessment of Impacts The Proposal has identified and assessed predicted impacts based on current baseline conditions, including the City of Wanneroo’s expected population growth, the coastal 
lifestyle provided by Alkimos, operation of commercial fisheries offshore of Alkimos, and rural and semi-rural lifestyle blocks located along the pipeline. Proposal activities that 
could result in impacts to social surrounds include:  
• Construction, maintenance, and operation of the SDP. 
• Construction, maintenance, and operation of the pipeline. 
• Construction vehicles/vessels. 
• Tunnelling of the marine pipelines (intake and outfall). 
Key direct and indirect impacts identified from implementation of the Proposal include reduced amenity as a result of noise and vibration and dust from general construction 
activities and earthworks; disturbance, damage, or loss of Aboriginal heritage values during construction and operation; and increased traffic (vehicle and vessel) movements 
during construction and operation.  

Mitigation Water Corporation has applied the mitigation hierarchy to the Proposal so that social 
surroundings are maintained. 
Avoid 
• Traffic impacts have been avoided where possible via upgrade of the existing 

access road to the SDP DE and WWTP and connection with Marmion Avenue, to 
avoid the local road network. 

• Pipeline DE has been designed with specific consideration to the avoidance of 
private land and property to reduce noise and vibration impacts. 

• Alignment of the intake and outfall tunnels and the locations of the intake and outfall 
risers have been chosen to avoid heritage shipwrecks, which are located at least 
700 m from the marine infrastructure. 

• The Proposal is currently investigating the avoidance of further culturally significant 
sites in the pipeline which is described further in Appendix T. 

Minimise 
• Traffic Management Plan (TMP) to assist with traffic flow during construction. 
• Lowest noise work practice will be used in areas of residential use or noise-

sensitive locations. 
• Site topography designed in keeping with locality and specifically design to 

minimise construction and operation noise on surrounding land uses. 
• Detailed noise and vibration assessments in design to ensure operational noise and 

vibrations outcome meet appropriate standards. 
• High vibration sources to be used as far from sensitive receptors as possible. 

Manage 
• TMP to assist with traffic flow during construction. 
• Implementation of the CMEMP and TCEMF 
• Noise and Vibration Management Plan. 
• Occupational Health and Safety requirements for use of warning systems will be 

followed. 
Monitor 
• Implementation of the monitoring plan as outlined in the Terrestrial Constriction 

Environmental Management Plan (TCEMP; will be prepared in line with the 
TCEMF), Alkimos Water Precinct EMP and SIMP. 

• Noise monitoring will be conducted post construction of the SDP to ensure that 
noise levels remain as predicted and that mitigation methods are effective. 

Rehabilitate 
• Land rehabilitation will occur where possible to reduce visual amenity impacts, 

according to the TCEMP (will be prepared in line with TCEMF). 

Predicted Outcomes The predicted significance of potential impacts on Social Surrounds from the Proposal, after the implementation of mitigation measures, are summarised below: 
• Water Corporation has proposed an upgrade to the existing access road to the SDP DE, WWTP and connection with Marmion Avenue to avoid the local road network, as well 

as implementing a TMP, Social Impact Management Plan (SIMP) and TCEMF. Therefore, the impacts of increased traffic from terrestrial vehicles have been assessed as 
being minor. 
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Social Surroundings (Section 12) 
• The selected site layout within the SDP DE, resulted in a solution where the main noise areas are situated at the eastern end of the site, close to the Alkimos WWTP. The 

PDE has also been designed to avoid sensitive receptors. Impacts resulting from the Proposal’s construction activities will be mitigation through the implementation of a 
TCEMP and SIMP. In addition, outline noise and vibration management plan and monitoring procedures will be adopted during construction to ensure noise limits are not 
exceeded. Therefore, the impacts from construction of the Proposal expected to be minor.  

• Best practice acoustic treatments can ensure noise can be managed to within allowable limits and will be included within the SDP engineering design, and with the noise 
monitoring plans outlined in the Alkimos Water Precinct EMP and COMEMP the expected impacts on social surroundings from operational noise from the Proposal meets 
regulatory requirements and is predicted as minor. 

• Dust suppression, revegetation and other management measure included within the TCEMF and SIMP will be applied to reduce impacts to amenity and social surrounds from 
the Proposal. Accordingly, the expected impacts on social surroundings amenity value from dust created during Proposal construction is minor. 

• Disturbance, damage, or loss of Aboriginal heritage values is identified and is currently under feasibility assessment to further avoid cultural sites as requested by the 
Traditional Owners (TOs).  Water Corporation is working to implement all recommendations and on the basis this is achieved the predicted outcome on cultural heritage is 
minor. 

No significant residual impacts to social surroundings are expected from the Proposal and accordingly EPA’s environmental objective for social surroundings “To 
protect social surroundings from significant harm” will be met. 
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1 Introduction 

1.1 Background 

Water Corporation of Western Australia (Water Corporation) plans to build and operate the Alkimos 
Seawater Desalination Plant Project (ASDP) (the Proposal). The Proposal comprises the Seawater 
Desalination Plant (SDP) including marine works and infrastructure, groundwater treatment plant 
(GWTP) and an associated 33.5 km long pipeline connecting the desalination plant to the 
Wanneroo Reservoir with a spur pipeline to the Carabooda Tank (Figure 1-1). 

The proposed Seawater Desalination Plant (SDP) is located within Water Corporation reserve (Lot 
3000) (220 ha) adjacent to the existing Alkimos WWTP. Lot 3000 is adjacent Marmion Avenue to 
the east and existing residential development to the south. The area around the site supports 
recreational activities associated with the conservation areas and nearby beaches utilised for 
swimming, diving, and snorkelling. 

1.2 Water source planning 

Water source planning for Perth and the Integrated Water Supply Scheme (IWSS) have been 
adapted in response to a drying climate over the past 40 years. By 2030, providing current water 
use reduction and recycling targets are met, Water Corporation expects a further 70 to 100 billion 
litres of water will be required to support Perth's water needs. 

Perth has seen a trend of a rapidly drying climate and decrease in streamflow reaching Perth’s 
drinking water dams and recharge aquifers in recent years. Soils in the dam catchments have dried 
out to such an extent that above average annual rainfall is needed to have a substantial difference 
on dam levels. For this reason, Water Corporation has updated its long-term planning to reflect a 
future of reduced reliance on regular dam streamflow and is investigating a range of options for the 
next climate-independent water source. Since 2001, Water Corporation has invested over $2.2 
billion in projects to build a more climate resilient water supply scheme for Perth.  

Water Corporation developed a ten-year water supply plan, Perth Water Forever – Whatever the 
Weather (2011), which includes a number of climate independent initiatives. Water Corporation is 
over halfway through implementing the plan; however, the climate has been drying faster than 
anticipated, requiring the following initiatives to be accelerated: 

• Transferring groundwater abstraction to less sensitive locations, including deeper aquifers, 
to protect groundwater dependent ecosystems. 

• Replenishing deep aquifers with recycled water through a new groundwater replenishment 
scheme. 

• Expanding seawater desalination capacity to offset impacts on the Gnangara groundwater 
system and the declining streamflow to dams. 

• Continuing to increase water use efficiency, while preserving the WA outdoor lifestyle and 
enabling continued growth of the city and State using wastewater recycling as a resource 
for industry, public open spaces, and agriculture. 

• Increasing water use efficiency is an attractive option to keep demand low so that new 
water sources can be deferred. Consequently, in 2018 Water Corporation committed to 
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achieving a new water use target of 110 kilolitres (kL) per person per year by 2030, a 
reduction from the current 125 kL per person per year. Previous water efficiency programs 
targeted the easiest efficiency gains. Therefore, in order to investigate where additional 
water use efficiencies could be made, an intensive study of Perth households water use 
behaviour, H2OME commenced in 2018. 

The main new sources under investigation for the IWSS are seawater desalination and 
groundwater replenishment. Current planning indicates a new water source may be needed for 
Perth within the next five to ten years, however this may be postponed if above average rainfall 
occurs. 

Water Corporation’s first groundwater replenishment scheme has recently been expanded to 28 
gigalitres (GL) per year, which is the Beenyup advanced water recycling plant, located in Craigie. 
Water Corporation intends to obtain several years of experience with the Beenyup scheme before 
electing to expand groundwater replenishment to another wastewater treatment plant site. 
Investigation and design work required to implement further groundwater replenishment will also 
take several years to complete, with the best short-term option for a new drinking water source for 
Perth being seawater desalination.  

Water Corporation operates two existing seawater desalination plants: Perth and Southern 
Seawater Desalination Plants. These plants have proved to be an exceptionally reliable water 
source for Perth, providing almost half of the annual IWSS water supply. Desalination sources are 
expected to become more important in the future. 

1.2.1 Timing for the next major water source 

The next new source is currently expected to be required in 2028 to allow for increased demand as 
a result of the ongoing effects of climate change in southwestern Australia, increasing population 
within the metropolitan area, and reduction in the Gnangara mound allocation. 
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Figure 1-1 Regional location of the Proposal  
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1.3 Document overview 

The structure of this ERD is presented in Table 1-1. 

Table 1-1: Document overview 

Section Purpose 
Scoping checklist Summarises the required work for each of the key environmental 

factors as discussed in the Environmental Review Document (ERD) 
and the section within this document they have been addressed. 

Executive summary Overview of the Proposal, summary of the existing environment, 
impact assessment, mitigation measures, residual impacts, and 
offsets. 

Section 1 Introduction Provides the requirement for the Proposal based on Water 
Corporations water source planning and document overview.   

Section 2 The Proposal A description of the Proposal, including the Proposal Content 
Description and Elements, justification and exclusions. 
A discussion on the local and regional context in relation to the 
existing environment, heritage and surrounding land uses. 

Section 3 Legislative context Outlines the environmental impact assessment process, 
environmental principles and factors, other approvals and 
regulation.    

Section 4 Stakeholder consultation A summary of stakeholder consultation undertaken in support of the 
Proposal. 

Section 5 Marine environmental 
quality 

Outlines the EPA objectives, policy and guidance, receiving 
environment, potential environmental impacts, mitigation and 
environmental outcomes for each of the EPA’s Key Environmental 
Factors identified for the Proposal. 

Section 6 Benthic communities and 
habitats 
Section 7 Marine fauna 
Section 8 Landforms 
Section 9 Flora and vegetation 
Section 10 Terrestrial fauna 
Section 11 Greenhouse gas 
emissions 
Section 12 Social surroundings 
Section 13 Other environmental 
factors 

An assessment of potential environmental impacts of the Proposal 
on other environmental factors. 

Section 14 Matters of National 
Environmental Significance 

An assessment of potential impacts of the Action on Matters of 
National Environmental Significance (MNES). 

Section 15 Offsets Identification of the offsets recommended for the Proposal. 
Section 16 Holistic impact 
assessment 

A holistic impact assessment summarising the potential impacts of 
the Proposal. 

Section 17 References Technical report, policy and guidance references. 
Appendices Supporting studies, investigations, and reports used to prepare the 

ERD. 
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2 The Proposal 

2.1 Proponent 

The Proponent for the Proposal is Water Corporation. Water Corporation is the principal supplier of 
water, wastewater and drainage services to over two million people throughout metropolitan Perth 
and Western Australia (WA).  

The Proponent’s details are presented in Table 2-1. 

Table 2-1: Proponent Details 

Proponent Contact Details 
Company Water Corporation 
ABN/ACN ABN: 28 003 434 917 
Address 629 Newcastle St,  

Leederville WA 6007 
Key contact Paul Zahra 

Telephone: (08) 9420 2497 
Email: paul.zahra@watercorporation.com.au 

2.2 Proposal content 

The general Proposal content description is outlined in Table 2-2 and the Proposal content 
elements are provided in Table 2-3. The Development Envelope (DE) of the Proposal is presented 
in Figure 2-1. 

Table 2-2: General Proposal content description 

Proposal 
title    

Alkimos Seawater Desalination Plant   

Proponent 
name    

Water Corporation  

Short 
description    

The construction and operation of a 100GL per annum seawater desalination plant 
(SDP) and a 6 GL per annum groundwater treatment plant (GWTP) at the Alkimos water 
precinct.  
The source water for the desalination process will be delivered through the construction 
of a pipeline directly west of the proposed SDP. By-products of the desalination process 
will be returned further offshore to the marine environment through a separate pipeline.  
In order to distribute the drinking water into Perth’s Integrated Water Supply System 
(ISWW), the project includes a 33.5 km pipeline from the Alkimos site to the Wanneroo 
Reservoir, and other significant distribution points along the pipe route. 

Table 2-3: Proposal content elements 

Proposal 
element   

Location / 
description   

Maximum extent, capacity or range    

Construction elements   
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Proposal 
element   

Location / 
description   

Maximum extent, capacity or range    

Marine 
infrastructure 

Figure 2-2a A 12.2 ha Marine Development Envelope (MDE) with a maximum 
direct impact footprint of 2.3 ha of benthic communities and habitat 
(BCH).  

Marine infrastructure will be installed using tunnel boring machines, 
consisting of a 2.9 km seawater intake pipeline and a separate 4.4 km 
of brine outfall pipeline, installed using a Tunnelling Boring Machine 
(TBM), with both pipelines terminating in a pair of vertical risers.  

Water 
treatment 
facility  

Alkimos Water 
precinct  

Figure 2-2b 

A 29 ha Seawater Desalination Plant Development Envelope (SDP 
DE), with a maximum disturbance of 29 ha, including an impact 
footprint of 24.15 ha.   

The SDP DE includes and is not limited to the following infrastructure: 
 Seawater Desalination Plant (SDP) infrastructure; 

(Site earthworks and western berm construction, marine tunnel 
boring machine launch pit, water treatment buildings and water 
storage tanks).  

 the Groundwater Treatment Plant (GWTP) infrastructure; and  
 access roads and support buildings. 

Integration 
pipeline 

Alkimos water 
precinct to 
Wanneroo 
Reservoir 

Figure 2-2c to j 

A 99.3 ha Pipeline Development Envelope (PDE) with a maximum 
disturbance of 53.4 ha, including an impact footprint of 20.4 ha.  

The PDE includes a 33.5 km long pipeline running from the SDP DE 
to the Wanneroo Reservoir and into the IWSS, with a spur pipeline to 
the Carabooda Tank. The pipeline corridor will be 30 m wide, however 
the maximum disturbance footprint for the pipeline will not exceed 16 
m. The pipeline will be a subsurface pipeline with a 5 m wide access 
track to valves and scours where required by design.  

Operational elements   

Seawater 
intake  

2.9 km offshore 

(Figure 2-2a)  

  

Two approximately 8.5m diameter screened intake 

360 ML/d (at 50 GL/a)  

up to 720 ML/d (at 100 GL/a) 

Maximum velocity 0.15 m/sec 

SDP Outfall  4.4 km offshore  

(Figure 2-2a) 

Two approximately 7m diameter rosette diffuser  

210 ML/d (at 50 GL/a)  

up to 420 ML/d (at 100 GL/a) 

with a maximum salinity of 75,200 mg/L 

Drinking 
water 
production  

Within Alkimos 
water precinct  

Seawater desalination:  

- 100 GL/a (4 x 25 GL/a stages or 1 x 50GL/a + 2 x 25GL/a) 

Groundwater treatment:  

- 6 GL/a   

Proposal elements with greenhouse gas emissions  

Construction elements: 

 Scope 1  Land clearing: 13,784.7 t CO2 -e (total between 2023 – 2027) 

Plant and equipment: 18,962 t CO2 -e (total between 2023 – 2026) 

Scope 2  Tunnel Construction: 3,468 t CO2 -e (total between 2023 – 2027) 

Operation elements: 
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Proposal 
element   

Location / 
description   

Maximum extent, capacity or range    

Scope 1 Operational commissioning: 635 t CO2 -e (for 1 year of commissioning) 

Operations: 421 t CO2 -e per annum (2028 onwards) 

Scope 2 Operational commissioning: 40,040 t CO2 -e (for 1 year of commissioning)  

Operations (treatment): 133,251 t CO2 -e per annum (2028 onwards) 

Operations (clearwater pumping): 35,645 t CO2 -e per annum (2028 onwards) 

Scope 3  Purchased goods: 9,365 t CO2 -e per annum (2028 onwards) 

Indirect fuel and electricity emissions not reported in scope 1 and 2. (losses in the 
transmission system): 5,250 t CO2 -e per annum (2028 onwards) 

Water Corporation proposes to achieve net zero Scope 1 & 2 greenhouse gas emissions for construction 
and operations of the project.   

Rehabilitation   

A berm to the west of the Alkimos water precinct will be stabilised to prevent wind erosion and 
revegetated with native vegetation. 

All cleared land outside the required 6m wide maintenance corridor along the terrestrial pipeline to the 
Wanneroo Reservoir will be revegetated with native vegetation following completion of the pipeline. 

Commissioning   

Seawater Desalination Plant (SDP)  

Operational commissioning of the SDP is expected to occur for up to 12 months. During commissioning, 
water will be sourced through the seawater intake and discharged through the outfall.  

Pipeline  

Once constructed, the 1400mm pipeline will be pressure tested in sections and disinfected. Water will be 
sourced from potable supply and neutralised prior to discharge to the terrestrial environment.  

Other elements which affect extent of effects on the environment  

Proposal tine Construction 
phase  

 2023 – 2028  

Operations phase  2028 onwards 

Decommissioning 
phase  

 n/a 

This ERD refers to the following terms for the terrestrial setting: 

 Development Envelope (DE) – the area where disturbance and impacts will take place. 

 Disturbance footprint (DF)– area where there are ground disturbing activities, and for the 
terrestrial setting, this includes all vegetation units (native vegetation units, introduced or 
cleared land units). Ground disturbing activities in all vegetation units will be referred to as 
“disturbance”. 

 Impact Footprint (IF) – the area where there are ground disturbing activities and for the 
terrestrial setting, this excludes land comprising introduced or cleared land vegetation units.  
The impacts to the environment are assessed using the IF.  Ground disturbing activities in 
native vegetation units will be referred to as “impacts”. 
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Figure 2-1 Development Envelope  
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Figure 2-2a The Proposal 
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Figure 2-2b The Proposal 
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Figure 2-2c The Proposal 
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Figure 2-2d The Proposal 
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Figure 2-2e The Proposal 
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Figure 2-2f The Proposal 
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Figure 2-2g The Proposal 
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Figure 2-2h The Proposal 
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Figure 2-2i The Proposal 
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Figure 2-2j The Proposal  
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2.3 Justification 
There are a number of aspects that need to be considered when providing justification for the 
requirement, location, benefits of the development of the Proposal at the Alkimos location and the 
pipeline alignment. 

2.3.1 Alternate water sources 

In 2016, as part of Water Corporation’s Dry Season Response activities, a review of water source 
options for the IWSS was completed which covered a range of water source portfolios: 

• Upgrade of existing seawater desalination plants. 
• New seawater desalination plants. 
• New groundwater schemes. 
• Groundwater replenishment (water recycling). 

A multi-criteria assessment (MCA) process was developed and applied to the water source 
options, to evaluate them across the portfolios prioritising options within a source development 
program. To ensure a comprehensive and balanced approach was achieved for the option 
assessment, the MCA evaluated the following criteria: technical and design, economic, 
environmental, social, approvals and land matters. As a result, the water source options selected 
for initial priority and investigation within a source development program for the IWSS included: 

• ASDP (this Proposal). 
• Perth SDP 2 (PSDP2). 
• Eglinton GWTP (this Proposal) and borefield. 

While further groundwater replenishment at Woodman Point WWTP and Subiaco WWTP also 
scored favourably within the MCA, the timeline for investigation and delivery of these source 
options remains under review and presents significant risk in the event fast-tracking of source 
delivery is required. In addition, the first full scale groundwater replenishment scheme at Beenyup 
was not yet operational at the time of the MCA and it was desirable to see this scheme operating 
successfully before additional schemes were progressed. As a result, these options were ranked 
lower on the source priority list at the time of completing the options assessment in 2016. Water 
Corporation recognises that having a number of source options to consider provides greater 
flexibility for future source decisions and investigations into alternative source options remain 
ongoing at this time. 

2.3.2 Desalination plant location options 

Potential locations for new seawater desalination sources to the north and south of Perth have 
been part of Water Corporation’s long-term planning and were published in the planning strategy 
document Water Forever (2009). Since 2008, twelve new potential desalination plant sites along 
the coast have been considered by Water Corporation over three separate studies. The sites 
extend from Lancelin to Binningup and were compared using multiple criteria, broadly categorised 
as: 

• Cost (capital and operating). 
• Environmental. 
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• Social. 
• Technical feasibility. 
• Water quality. 
• Integration and demand. 
• Deliverability. 
• Land ownership and access. 
• Local planning. 
• Approvals. 
• Water source security. 

The latest of the planning studies evaluating site options for the next seawater desalination plant 
was completed in 2015/16, with two preferred sites emerging – one in the north (Alkimos) and one 
in the south (Kwinana) of the Perth metropolitan area. These sites provide the best overall options 
for the next seawater desalination site. 

Detailed investigation into this Proposal and a second SDP at Kwinana remain ongoing. The 
investigation refined numerous aspects of the proposals, including scope, concept design and 
estimated cost and provided greater clarity on delivery challenges including subsurface geology 
and ocean modelling, specific pipeline routes, flora and fauna considerations, and approval 
processes. This Proposal option was selected as one of two preferred desalination plant options as 
it is well located to service the growing northern suburbs and it can also replace current 
groundwater sources from the Gnangara allocation.. 

The Proposal presents strategic advantages to co-locate water infrastructure including: 
• Minimising Water Corporation’s footprint through co-location of assets at the Alkimos Water 

Precinct, at the existing Alkimos WWTP. 
• Minimising the need to acquire and clear other parcels of land. 
• Improved operational efficiency. 
• Optimising integration of assets. 
• Optimising chemical usage. 
• Significant cost saving by co-developing the SDP and the GWTP. 

2.3.3 Groundwater treatment plant co-development  

A concept design identified potential opportunities associated with locating the GWTP within the 
SDP DE footprint and combining part of the treatment processes.  These opportunities include: 

• The SDP and GWTP have different treatment requirements, which can offset each other 
when co-located. The SDP uses reverse osmosis, which produces very soft water requiring 
lime addition to make it suitable for supply as drinking water, whereas groundwater from 
the coastal limestone aquifer has an elevated hardness concentration that requires a 
softening process. Blending the SDP water with groundwater reduces the amount of lime 
required and avoids the need for softening of the groundwater. 

• Significant capital and ongoing operational cost savings as a result of co-development. 
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• Environmental footprint of the groundwater treatment is considerably reduced given 
softening is no longer required, and most of the other treatment requirements (chlorination, 
fluoridation, water storage tank, transfer pump station, electrical switch room, 
administration building, etc.) are shared with the SDP. 

2.3.4 Seawater Desalination Plant 

The proposed location of the SDP was chosen to minimise impacts to areas zoned “Public 
purposes” that were reserved for conservation purposes. Although the current Development 
envelope and impact footprint show a total of 4.41 ha disturbance to those areas reserved for 
conservation purposes (particularly areas 9a and 10b), further design work has been undertaken to 
demonstrate a reduction in impacts to these areas.  

This design work shows that development of the SDP proposes to completely avoid impact to area 
9a. There will still be permanent impact to area 10b, however only 1.35 ha will be permanent 
impact and 3.52 ha will be temporarily impacted and rehabilitated. This design work is further 
detailed in Appendix T Alkimos Options Assessment.   

The disturbance to conservation area 10b will comprise of minor infrastructure, consistent with 
Ministerial Statement 722, in the form of an access road into the SDP, associated construction 
battering, an earthen berm for the coastal dunes and part footprint for some project infrastructure.   

A section of the existing access road into the Alkimos Water Precinct is currently located outside of 
the Lot 3000 property boundary. The land outside Lot 3000 is designated for future land 
development, therefore a new access road will need to be constructed, which will bisect the area 
zoned “Public purposes” reserved for conservation purposes (area 10b).  

The proposed location of the SDP infrastructure is positioned to minimise visual impacts on the 
surrounding residential areas. However, in order to screen the future residential development to 
the west of the SDP site, an earthen berm will need to be constructed, resulting in an additional 
site disturbance. 

2.3.5 Pipeline alignment 

The pipeline route largely follows the corridor originally identified under the Green Growth Plan 
(GGP) (previously known as the Strategic Assessment of the Perth and Peel Regions (SAPPR)) 
due to the significant studies completed to date. The GGP corridor is based on a whole-of-
government approach to identify a multi-use infrastructure corridor and to minimise environmental 
impacts as well as infrastructure approval times. 

Water Corporation developed sub-options in specific areas where opportunities were apparent. 
The route options were assessed against the main constraints in the Proposal area including future 
and existing infrastructure (roads, rail, services, etc.) and developments (residential, commercial, 
etc.), existing services, native vegetation, and traffic (GHD 2018). Based on the 2018 constraints 
assessment, a preferred route was selected. 

The current proposal pipeline route is being designed, where possible, to avoid private land and 
environmental sensitive areas and native vegetation.  Most of the pipeline will be constructed in 
road reserves (approximately 22 km or 68% of the length), with the remainder in land owned by 
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Water Corporation (4 km or 12%), Department of Planning, Lands & Heritage (5 km or 16%) and 
Development WA/Main Roads Western Australia (1.5 km or 5%). 

Ten (10) Bush Forever sites intersect the project along the pipeline route between the Alkimos 
SDP and the Wanneroo reservoir.  The pipeline alignment has been selected to avoid native 
vegetation areas of Bush Forever sites and generally follows road reserves, tracks and cleared 
areas.  Avoidance was not possible for a vegetated portion of one Bush Forever site, where the 
impact to Banksia Woodland TEC is 0.95 ha. 

The Water Corporation is currently investigating alternative options for the location of two sections 
of the Proposal pipeline.  The Proposal Pipeline options are under consideration to avoid two 
Aboriginal Heritage Sites on the request of Traditional Owners.  The options are presented in this 
document to enable the public to comment on the alternatives.  The options may be subject to an 
EP Act Section 43A Change of proposal prior to assessment should the alternatives be found 
feasible.  The Proposal options are presented in Appendix T Alkimos Options Assessment. 

 

2.4 Construction 

2.4.1 Existing Alkimos WWTP 

The existing Alkimos WWTP was originally proposed be developed in stages up to an operational 
capacity of 160 megalitres (ML) per day beyond 2050 with a current licensed capacity of 
50 ML/day.  The Alkimos WWTP treatment process includes treatment of wastewater using an 
advanced secondary standard, achieving a high degree of nitrogen removal. Additional treatment 
processes are utilised to ensure the treated wastewater is “fit for purpose” and for disposal and re-
use opportunities as required/viable. The treated wastewater is currently returned to the marine 
environment ocean outfall. This comprises a 3.7 km pipeline with a 300 m long diffuser that has 
been designed to maximise dilution of treated wastewater through multiple small diameter ports. 
Odours from the WWTP are vented via an approximately 50 m tall stack. The Alkimos WWTP has 
been developed to allow for future opportunities for wastewater re-use. 

2.4.2 Enabling works 

Alkimos is currently one of the fastest growing suburbs in Perth and has a number of significant 
residential, commercial and infrastructure developments planned to be completed by 2023. 
Several of these developments either border the existing Water Corporation cadastral boundary or 
are located along the proposed route of the pipeline. To eliminate potential impacts on the 
community, Water Corporation is considering an early works package, which will include a subset 
of the ultimate works for this source development, including but not limited to: 

• Site earthworks, berm construction, and revegetation. 
• Construction of some sections of pipeline between the SDP and Wanneroo Road. 
• Power supply to site. 

Enabling cut and fill earthworks are required to achieve design levels that will lower the 
infrastructure to a similar level as the existing WWTP, resulting in an earthen berm on the western 
boundary.  Once complete there will be a surplus of approximately 600,000 m3 of material that will 
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be required to be moved offsite via road transport and provided to an approved end user.  Once 
earthworks are complete, the western berm will be stabilised to prevent wind erosion and 
revegetated with endemic native vegetation.  These earthworks are required prior to the first stage 
of the SDP to minimise impacts on nearby residents and to ensure the western berm is completely 
established and revegetated prior to land development commencing to the west of the site.   

The proposed plant footprint will be stabilised by sheeting with crushed limestone or using native 
grasses until construction commences.  

There are also opportunities and benefits associated with the early construction of a section of the 
pipeline between the site and Wanneroo Road to align with planned major infrastructure upgrades 
(e.g., Metronet and road extensions).  Approval to undertake minor or preliminary works to install 
two sections of the proposed Alkimos pipeline was granted on the 20 September 2021 (refer to 
Section 3.1.1). 

2.4.3 Marine infrastructure 

The Proposal requires the installation of a seawater intake pipeline and a brine outfall pipeline. The 
intakes and outfalls will be secured to vertical marine risers, that will in turn be connected to 
separate subsea tunnels. The design, positioning and construction of the intakes, outfalls and 
subsea tunnels were carefully considered during the selection process, including: 

• Alignment of the SDP intake and outfall tunnels such they do not impact the existing 
Alkimos WWTP outfall pipe. 

• Separation of the SDP intake and outfall points to avoid recirculation of the brine. 
• Separation of the SDP intake and WWTP outfall to avoid drawing of treated wastewater to 

the SDP intake. 
• Separation of the SDP outfall and WWTP outfall to minimise overlap of the respective 

plumes, to avoid complicating monitoring requirements and compliance with existing 
environmental approvals conditions. 

• Use of a TBM to drill beneath sensitive marine habitats. 
• Location of the SDP intake and outfall in a sufficient water depth to allow: 
 Minimum depth from seabed; 
 Minimum depth from low tide surface level; and 
 Effective brine dilution. 

• Positioning of intake and outfall infrastructure in open sandy habitats away from sensitive 
marine habitats i.e., BCHs. 

The brine discharge location was based on: 
• Modelling indicating that the operational impacts are acceptable; 
• Avoiding overlap of potential environmental impacts from the treated wastewater outfall; 

and 
• A reduction in environmental impacts from construction. 
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The Water Corporation is currently investigating alternative options for the location of the marine 
intake and outfall. The marine options are under consideration to further minimise potential effects 
to the marine environment.  The options are presented in this document to enable the public to 
comment on the alternatives.  The options may be subject to an EP Act Section 43A change of 
proposal prior to assessment should the alternatives be found feasible.  The Proposal options are 
presented in Appendix T Alkimos Options Assessment. 

 

2.4.3.1 Marine tunnels 

Several construction methods are available to install the marine pipelines. The proposed 
installation method is via tunnelling using a TBM to the chosen intake and outfall locations, 
launched from within Water Corporation’s lot boundary. Tunnelling was chosen to minimise 
environmental impacts and has the following advantages: 

• No clearing or impact to the dune system outside Lot 3000. 
• No impact to the offshore reef and benthic habitat (except for connecting the structures at 

the end of each pipeline). 
• Minimal sediment plume dispersion in the marine environment. 
• Minimal community disruption (a small section of beach may be required for a minimal 

period). 
• Reduced risk in terms of construction timeline (whereas the alternative construction 

methodology of open trenching can only progress under suitable weather and sea 
conditions, which is limited to a short period of the year). 

• Tunnelling is safer for construction workers than open trenching in the marine environment. 
• Tunnelling reduces risks to marine fauna from underwater noise emissions, vessel 

collisions and entanglement that would result from alternate marine-based trenching and 
pipelay activities. 

Tunnelling will commence with the excavation of two 18 m diameter vertical shafts within the SDP 
DE. Two 3.5 m diameter tunnels (one for the intake and one for the outfall) will subsequently be 
driven due west from the vertical shafts at a minimum horizontal depth of 7 m beneath the seabed. 
The final horizontal and vertical alignment of the tunnels remains subject to detailed engineering 
design. The marine tunnels, intakes and outfalls have been designed to accommodate the 
maximum plant capacity at the ultimate SDP development of 100 GL/a. This means only a single 
marine construction campaign is required, minimising impacts on the community and the 
environment.  

Steel fibre reinforced concrete will be used to construct the tunnel lining behind the TBMs. A self-
supporting ring of six segments will be erected in each cycle in a shield behind the TBM, and grout 
will be injected into the annulus of the ring to lock it in place, to provide a stable and waterproof 
tunnel lining. Temporary bolts will be used to provide additional security during erection by tying 
the segments together. Bolt holes will later be grouted to provide a smooth internal bore. 

Upon completion of tunnelling, the TBMs will either be encased in concrete and abandoned or 
dismantled. Abandonment is the more likely option, given the dismantling and recovery processes 
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are often hazardous and the cost of recovery typically exceeds the value of the TBMs. If the TBMs 
are abandoned, the internal parts will be stripped out before abandonment. The final decision on 
the fate of the TBMs will be made prior to tunnel construction. 

The tunnel boring is expected to occur over a period of about 18 months. This will be followed by 
drilling of the four risers and connection of the two intake and two discharge structures which is 
expected to take up to 2 months; however, this portion of the work is subject to weather and 
seasonal conditions, which may result in delays if completion of the work requires calmer swell and 
weather conditions are available. For example, safe movement of the jack-up barge between 
locations is only practical when waves are not large.  

Marine vessels are not expected to be required during tunnelling and will be used during drilling of 
the risers and connection of the intake and discharge structures to the risers. Marine support 
vessels will be used to transport personnel which will occur at start and end of shifts. Vessels will 
also be used whenever moving the jack-up barge (e.g. when moving to the next riser location) and 
for transport and unloading of pre-fabricated components for the intake and discharge structures. 

2.4.3.2 Marine risers 

Vertical risers of 2 m diameter will be installed at the end of the tunnels using a temporary jack-up 
barge. Both risers will be installed and connected to the tunnel by grouting and boring a lateral 
connector pipe. The marine intake structures will be circular, approximately 8.5 m in diameter, with 
screening around the perimeter to minimise entrainment of marine biota and debris.  

Each completed riser will have a 2 m diameter liner and be at least 14 m deep depending upon the 
depth of the final tunnel alignment. Typically, the marine risers will be offset from the tunnel by 
approximately 6 m to provide working room for the connection. Risers will be constructed by drilling 
into the seabed to the required depth from within a casing. The casing is a temporary structure 
designed to support the sediments around the bore during the drilling process. On completion, the 
casing will be cut off at seabed level or, if required, extended in height at the surface of the water 
column to contain excavated material and prevent a plume forming. Once drilling is complete the 
casing will be removed and the riser liner lowered into the bore, positioned correctly and then 
grouted into position. Once fixed, the liner will be sealed and dewatered in preparation for 
connection to the tunnel.  

The construction methodology for the marine risers is expected to involve drilling from a jack-up 
barge. Therefore, support vessels will not be required to dynamically maintain position during 
drilling of the risers.   

2.4.3.3 Seawater intake  

Following installation of the vertical risers, the intake structures will be lowered and secured to the 
top of the risers. Each structure will be approximately 8.5 m in diameter to provide a clear opening 
and allow for fixing of screens over the openings (Figure 2-3). The final size will be dependent 
upon the hydraulics and planning of the plant. The diameter size will limit the horizontal intake 
velocity of each screening structure to 0.1 m/s, which is the velocity shown to minimise risk of 
marine life entrapment. The intake openings will be positioned approximately 2 m above seabed to 
limit entrainment of seabed material, such as seagrass wrack and detached macroalgae.  
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The intake structures will be constructed using reinforced concrete and anchored to the seabed 
over the mouth of each riser. Seabed preparation will be required at the base of the intake 
structures and ground anchors may also be required to restrain the structures. Given the mass of 
the structures and limits on crane loads, they will be cast in suitably sized sections and lowered 
into place and fitted together on the seabed. The connections for the sections will be simple and 
robust to reduce the complexity of diving operations with any bolted connections being oversized.  

 

Figure 2-3: Intake structure concept design (Jacobs & WorleyParsons 2018a) 

2.4.3.4 Outfall 

Hydrodynamic modelling determined that two rosette style diffusers positioned 3.9 km west of the 
SDP were sufficient to achieve the minimum performance criteria. This includes at least a 1 in 30 
dilution in the near field zone.  

Each rosette structure will be approximately 7 m in diameter (Figure 2-4). The outfall structures will 
be manufactured using reinforced concrete with enough mass or anchoring to prevent movement 
in the wave and current loads. As with the intake structures, the outfall structures will be cast in 
sections and fitted together on the seabed to reduce crane lifting requirements. Wherever 
practicable, the outfall risers and rosette diffusers will be installed at an appropriate distance from 
reef habitats, to avoid the risk of smothering or physical damage. 

Intake 
screens 
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Figure 2-4: Rosette diffuser concept design (Jacobs & WorleyParsons 2018a) 

2.4.4 Intake and Outfall Options 

Water Corporation continues to refine the sea water intake and outfall pipeline alignment to avoid 
potential impacts to avoid impacts to water quality.  Appendix T Alkimos Options Assessment 
presents an alternative location for the sea water intake and outfall pipeline for public consultation 
as they may form the basis of a minor project amendment prior to EPA assessment. 

2.4.5 Pilot plant 

Water Corporation propose to install a small-scale simulation of the SDP (pilot plant) prior to the 
development of the full-scale SDP. The pilot plant investigation involves simulation of the seawater 
desalination plant process. This will provide useful scientific and engineering data on seawater 
quality and the performance of various treatment technologies to optimise design and delivery of 
the Proposal. The pilot plant investigation may be necessary for the SDP to: 

• Gain continuous data on local seawater quality. 
• Perform process investigations to select preferred pre-treatment technology. 
• Confirm parameters for process design purposes. 

The pilot plant investigation would be performed at a small scale and require the installation of 
temporary seawater intake and possible return lines. These would be constructed using small 
diameter (less than 350 mm diameter) polyethylene pipe laid temporarily on the seabed with a 
buried shore crossing. 
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The seawater feed would be either direct piped to the pilot plant from a temporary pump station or 
pumped to a temporary seawater tank (10 kL or less) supplying the pilot plant. A containerised pilot 
plant would be temporarily installed to house the process equipment to be trialled. This modular 
plant will require a source of power, either from mains supply or temporary generator.  

The treated and reject streams from this plant would be combined prior to disposal to the ocean 
either via a new return line or preferably via connection into the existing WWTP outfall. All return 
flows to the ocean will comply with water quality conditions defined for the future full-scale plant. 
Under most trials, the combined stream discharged to the ocean will effectively be equivalent to 
the quality of seawater drawn from the ocean. 

Timing of the pilot plant investigation would follow the receipt of relevant approvals and would 
extend for an operating period of 12 months. Preferably, the construction of marine works (intake 
and return lines) associated with the pilot plant would occur during an autumn period when sea 
and weather conditions are most favourable. 

2.4.6 SDP infrastructure 

The SDP includes the construction and operation of a 100GL per annum seawater desalination 
plant and a 6 GL per annum groundwater treatment plant.  A conceptual layout of the SDP is 
shown in Figure 2-5 and includes the: 

• Desalination plant site (marine tunnel boring machine launch pit, intake / outfall structure, 
membrane filtration building, RO plant, treatment tanks, water storage tanks). 

• GWTP. 
• Access roads, support buildings and ancillary infrastructure.  

At maximum plant capacity (100Gl/a), the SDP will generate approximately 420 ML of 
concentrated seawater per day (hereafter waste stream), which will be discharged to the ocean via 
two rosette diffusers; each designed to achieve a 1:30 dilution within 70 m of discharge (Figure 
2-4). Under standard operations, the desalination waste stream will consist primarily of 
concentrated sea water with small inputs of backwash supernatant (0.27%) from the Eglinton 
GWTP.  There is also a periodic requirement to add cleaning chemicals (hereafter referred to as 
Clean in Place (CIP) to the waste stream for descaling and removal of fouling in the RO system, as 
detailed in Table 2-5). 
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Figure 2-5: SDP indicative site layout 
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2.4.7 Pipeline 

In order to distribute the drinking water into the ISWW, the project includes a 33.5 km pipeline from 
the Alkimos site to the Wanneroo Reservoir and other significant distribution points along the pipe 
route. Construction of the below-ground pipeline will predominantly be carried out using open 
trenching within existing road reserves. Trenchless methods will be adopted where open trenching 
is not feasible such as for major road crossings. Proposed construction methods are provided in 
Table 2-4. 

Table 2-4: Description of construction methods 

Method Description 
Trenching Trenching is an open cut excavation method of installing an underground pipeline, which is 

required for a majority of the construction of the pipeline alignment. The requirements for 
trenching will vary depending on specific ground conditions. Trenching requires a 
disturbance area of up to 16m in width for construction purposes which is expected to vary 
depending on site specific conditions but will be within the 30 m corridor. 
Where the water table is intercepted during trenching, dewatering is likely to be required. 
Dewatering impacts to the surrounding environment will be mitigated through management 
objectives and procedures discussed in the Terrestrial Construction Environmental 
Management Framework (TCEMF) (Appendix N). 

Trenchless Trenchless construction involves a TBM, pipejacking or horizontal directional drilling to 
install pipes at a minimum depth of approximately 2 m underground without disturbing the 
surface. The TBM digs or forges an underground path into which the pipeline is installed. A 
pit is required at each end of the tunnel sections to launch (20 m x 20 m) and retrieve (10 m 
x 10 m) the pipe using machinery, final dimensions remain subject to confirmation following 
detailed engineering design.  Disturbance to enable construction of the pits (20m x 20 m), 
will not exceed the impact footprint of 16m wide within the 30m corridor.  This will be 
accommodated by exceeding the 16m width by locating the pits on existing or previously 
cleared land. 

Temporary construction areas will be required along the pipeline route for laydown and 
construction purposes and will be located in existing cleared areas within the 30 m PDE. The exact 
alignment of the pipeline is subject to detailed design and will be relocated with the PDE based on 
the presence of existing services and assets, overhead powerlines, and environmental constraints; 
however, the maximum native vegetation clearing footprint (impact footprint) is 16 m wide. 

Where the pipeline alignment follows the edge of an existing road, one lane of the road may be 
closed and utilised for construction to minimise the extent of clearing required within the road 
reserves. In areas comprising native vegetation, the native vegetation clearing corridor will be 
restricted to a 16 m width. The following outlines the trenching construction methodology which will 
be utilised to install the majority of the pipeline route: 

• Construction corridor and pipe alignment will be delineated by a qualified surveyor. 
• The construction corridor will be delineated and any vegetation to be retained will be 

flagged. 
• Clearing contractor will remove any required vegetation. 
• A trench approximately 4 m wide and up to 3 m deep will be excavated and the excavated 

fill stockpiled on the edge of the trench. The other edge of the trench will be utilised by 
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construction vehicles, storage areas and the equipment used to lower the pipe into the 
trench. 

• The pipe will be placed on clean sand, surrounded with engineered material to keep it in 
place and to ensure its integrity. The remainder of the trench will be backfilled using either 
the material originally excavated if suitable or with clean fill imported from a suitable 
location. 

• The site will then be restored to its original condition by flattening the surface to ensure it is 
in line with the surrounding features. 

Once construction is complete, a 5 m wide access track above the pipeline will be required to 
undertake routine maintenance. At the completion of pipeline installation, any areas of native 
vegetation cleared in excess of the required 5 m wide maintenance corridor will be revegetated. 
Pipelines in road reserve with an existing road will typically not require an access track because 
instead the road can be used for maintenance access to the pipeline. 

Water Corporation continues to refine the terrestrial pipeline alignment to avoid potential impacts to 
cultural heritage .Appendix T Alkimos Options Assessment includes a report assessing two 
alternative locations of short section of pipeline to avoid cultural heritage values.  Water 
Corporation incudes these options for public consultation as they may form the basis of a minor 
project amendment prior to EPA assessment. 

2.5 Commissioning 

2.5.1 SDP and marine infrastructure 

Following the completion of the SDP construction works, a process of systematic testing and 
commissioning will commence which will continue for approximately six to eight months. The 
testing and commissioning process will work through each process step of the SDP in sequence to 
progressively check and prepare the assets for operation. 

The testing process involves checks for watertightness, pressure rating, electrical compliance, and 
general functional checks for equipment. The commissioning process involves disinfection, 
energisation and performance testing of equipment and sub-systems to validate the operational 
performance of all process elements. On completion of individual sub-systems commissioning, full 
integrated testing and commissioning will take place which brings together the operation of all 
elements into an integrated plant capable of desalinating seawater and producing drinking water. 

The testing and commissioning will culminate in performance and reliability tests over two to three 
months to prove acceptable and reliable performance of the SDP. During this period, treated 
drinking water will be delivered into the IWSS. 

Water used for pressure tests and disinfection will be sourced from either the sea or from a potable 
water supply connection from the IWSS network. Where possible, water used for tests and 
disinfection will be recycled and used for subsequent tests to minimise intake and disposal 
volumes. Commissioning requires disinfection (flushing) and pressure testing of the pipelines and 
RO plant, over a 30-week period, discharging neutralised flushing agents into the marine 
environment. All discharges during testing and commissioning will comply with regulatory 
environmental discharge requirements (Section 3.3.3). 



 

32 
  

2.5.2 Pipeline  

The testing and commissioning of the pipeline will involve pressure testing and disinfection of the 
constructed works, typically undertaken in sections. Where practical, pressure test and disinfection 
water will be reused in subsequent sections. 

Water used for pressure tests and disinfection will be sourced from a potable water supply 
connection from the IWSS network. Once testing and disinfection is completed, the water will be 
neutralised as required and discharged to the terrestrial environment using infiltration trenches or 
direct discharge to appropriate locations. All discharges during testing and commissioning will 
comply with regulatory environmental discharge requirements (Section 3.3.3). 

2.6 Operations 

2.6.1 SDP process overview 

The desalination process for the SDP is based on an improved version of the RO system used in 
Water Corporation’s two existing desalination plants (PDSP1 and SSDP). The RO process 
involves the pre-treatment of seawater (removal of particulates using physical filtration and 
chemical treatment) and then pressurising it over a RO membrane so that freshwater is driven 
through and higher salinity seawater is left behind. The concentrated seawater stream is then 
discharged back to the sea, while the freshwater stream will undergo further post treatment 
processing to ensure it is of a standard fit for drinking water purposes, before being integrated into 
the IWSS. The desalination process is shown diagrammatically in the process flow schematic in 
Figure 2-6d 

The ultimate SDP will be designed to produce 330 ML/day of potable water (100 GL/a). Water 
Corporation’s experience of its existing metropolitan desalination plants has shown that the 
achievable daily production volumes are nominal because actual production has potential to be 
greater depending on factors such as seawater temperature and salinity which varies seasonally, 
and the condition of plant infrastructure such as membranes and pumps (e.g., new vs refurbished). 
The identification of production efficiencies will minimise the volume of brine discharged to the 
ocean and may allow Water Corporation to minimise the environmental footprint of its overall 
operations.  Whilst daily rates are nominal to meet daily demands, the Proposal has a maximum 
treatment limit of 100GL/a. 
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Figure 2-6: Process flow schematic (Jacobs & WorleyParsons 2018a) 

GWTP GWTP 
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2.6.2 Maintenance and cleaning 

The intake water will be filtered prior to entering the RO facility. Solids collected by the ultrafiltration 
media will be regularly backwashed into the wastewater holding tank. The solids will then be 
disposed to an appropriately licensed landfill. On completion of the backwash, the filters will be 
rinsed and the rinsate directed to the outlet tank before being discharged to the ocean. The filters 
(ultrafiltration and RO membranes) will be regularly cleaned using commercial ‘clean-in-place’ 
(CIP) compounds (e.g., ferric sulphate as a coagulant, hypochlorite, small volumes of sulphuric 
acid and sodium metabisulphite) (Table 2-5). 

The CIP chemicals in the backwash do not contain material quantities of the contaminants listed in 
the ANZG (2018) guidelines however, they do include biocides (e.g., chlorine and DBNPA) and 
chemicals with the capacity to alter the characteristics (particularly the pH) of receiving waters 
(e.g., acids). To mitigate the potential environmental impacts associated with the biocides, 
neutralising chemicals will be added to the discharge as required (i.e., sodium metabisulphite), to 
neutralise the chlorine and correct ph. CIP chemicals are used infrequently (approximately 15% of 
the time). 

Table 2-5: Potential chemicals used in SDP maintenance 

Chemical Application 
Continual discharge 
Antiscalant (likely phosphonate based) RO system 
Flocculant Waste treatment (thickener) 
Intermittent discharge 
Sulphuric acid MF CIP and CIP neutralisation 
Hydrochloric acid CIP neutralisation 
Coagulant Solids removal 
Cationic polymer Aid coagulation 
Sodium hypochlorite MF CEB/CIP  
Sodium hydroxide CIP neutralisation 
Citric acid MF CEB/CIP and RO CIP 
Caustic soda RO CIP and CIP neutralisation 
Detergent RO CIP 
Biocide (DBNPA) RO CIP 
Sodium metabisulphite CIP neutralisation 
Polyelectrolyte for waste centrifuges Waste treatment (centrifuge) 
Rare discharge (e.g., only during commissioning/testing) 
Lime Potabilisation 
Carbon dioxide Potabilisation 
Chlorine – SDP & GWTP Potabilisation and groundwater pre-oxidation 
Fluorosilicic acid (FSA) Potabilisation 
Polyelectrolyte for lime saturator Potabilisation 
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2.7 Exclusions 

This Proposal excludes groundwater abstraction for 6GL/a and associated impacts from the 
GWTP. The groundwater abstraction will be assessed through a 5C Licence to Take Groundwater 
application under the Rights in Water and Irrigation Act 1914. 

The clearing of land for production bores and associated infrastructure to support groundwater 
abstraction are outside the development envelope and approvals will be sought separately and are 
therefore not included in the scope of this Proposal.  

Further pipeline upgrades may be required; however, these are not anticipated to be required for at 
least 15 years and approvals will be sought separately. 

2.8 Local and regional context 

2.8.1 Marine physical and ecological characteristics 

2.8.1.1 Marine environmental assets 

While the Proposal area provides important ecological features, encompassing diverse benthic 
assemblages (see subsequent sections), the site is not classified as a marine park. The nearest 
marine park (Marmion Marine Park) is located approximately 13 km south of Alkimos. 

2.8.1.2 Bathymetry (water depth) 

As is the case with most coastal environments, the bathymetry of the Proposal area increases with 
distance from the shoreline, but also varies due the positioning of complex reef formations. The 
benthic environment consists of an inner and outer reef offshore platform separated by a deep (20-
23 m), sand dominated lagoon (Figure 2-7).  

Moving west from the beach, depths increase to approximately 12 m (at the edge of the inner reef 
platform) before increasing sharply to approximately 23 m in the outer sandy lagoon, which runs 
parallel between the inner and outer reef platforms (Figure 2-7). Moving west from the lagoon, 
depths decrease to 20 m at the outer reef before gradually descending to 50 m plus.  

A key feature of the Proposal area is a distinctive break in the outer reef line between 
approximately 6,490,000 E and 6,510,000 E latitude (Figure 2-7). The break in the reef line 
contributes to a higher energy environment relative to the regions north and south of Alkimos, 
which are afforded some shelter from the prevailing swell.  
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Figure 2-7: Alkimos bathymetry 
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2.8.1.3 Wind 

Wind strength and direction within the Proposal area varies significantly between the summer and 
winter seasons. In summer, winds are predominantly south-westerly and consistently moderate to 
fresh (67%) (Figure 2-8). Wind direction in the winter months is more variable. On average, wind 
strengths are lower (calm to moderate [72%]) but nonetheless characterised by short periods (4%) 
of strong winds (>40 km/h) coinciding with winter storm events.  

  

Figure 2-8: Wind strength at the SDP as a proportion of time during Summer (left) and months Winter 
(right) 

2.8.1.4 Currents  

Nearshore currents within the Proposal area can be complex due to interactions between regional 
currents, local wind-forced currents, waves, and irregularly shaped reef systems. High to moderate 
relief reef structures diffract and refract swell waves, producing a complex pattern of nearshore 
water movement and wave energy, resulting in a high energy system, which is well mixed and 
generally devoid of significant stratification.  

Current speeds tend to increase with distance from the shoreline; median depth-averaged current 
speeds range from 9.9 cm/s west of the outer reef, 7.8 cm/s in the outer sandy lagoon to 4.3 cm/s 
close to the shoreline. The broader-scale circulation in the region is dominated by the Leeuwin 
Current, a warm boundary current flowing southward along the edge of the continental shelf. 
Inshore of the Leeuwin Current, the Capes Current flows northward as a result of upwelling and 
northward wind stresses and is thus strongest in spring and summer months.  

Offshore, dominant mechanisms are a combination of meteorological and oceanographic (non-
tidal) flows. Over the inner reef, wave-driven currents become important when waves are large. 
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Due to the complexity of the reef structure, wave effects on mean flows tend to be manifested 
primarily as shoreward-directed flow over shallow areas and offshore-directed return flows in 
locally deeper areas. 

2.8.1.5 Waves 

The Proposal area is exposed to persistently high swell conditions. Annual mean wave conditions 
approaching the outer reef have been measured at a significant wave height of Hs=1.8m with an 
associated peak period of Tp=12.2s. 

There are two broad categories of waves: swell waves and sea waves. Swell waves are generated 
over large distances in the Southern and Indian oceans and regularly reach heights of 2 m on 
approach to the Perth coastline. As they cross the continental shelf, swell waves are refracted from 
the south-south-west to a more westerly direction. 

Sea waves, or local wind-driven waves, have a shorter period and generally travel away from the 
dominant wind direction and so change their angle of propagation with seasonal changes in wind 
direction. Sea waves tend to achieve greater wave heights than swell waves (exceeding 4 m under 
windy conditions). Sea waves tend to only interact with the seabed in relatively shallow waters and 
so can break onshore at an angle. 

2.8.1.6 Benthic environment 

The morphology of the benthic environment varies in rugosity from low relief to complex high relief 
structures, with networks of crevasses and caves. Complex reef structures provide habitats for a 
wide array of fish and invertebrate species, including western rock lobster (Panulirus cygnus) 
(Figure 2-9). The area also supports an array of recreational activities from surfing and fishing to 
SCUBA diving (Figure 2-9). 

The ecology of the marine environment is well understood following approximately fifteen years of 
monitoring, most of which was undertaken as a condition of Alkimos WWTP operation and the 
associated approvals processes. Seagrass and macroalgal communities dominate the shallow 
coastal waters from the beach to a depth of approximately 23 m (Figure 2-9 A, B). Macroalgal 
communities consisting primarily of kelp (Ecklonia radiata) which dominate the reef structures, 
whereas seagrasses tend to predominate in the shallow lagoons near the shoreline.  
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Figure 2-9: Key components of the benthic environment at Alkimos 

2.8.1.7 Marine fauna 

The Proposal area provides essential habitats for a range of mostly temperate marine fauna; 
however, tropical species are observed occasionally due to the influence of the Leeuwin Current. 
These systems also provide important nursery and refuge habitats for a diverse range of marine 
fauna, including for commercially important species such as the western rock lobster (Panulirus 
cygnus), Roe’s abalone (Haliotis roei) and octopus (Octopus spp.). In support of this, a search of 
the EPBC Act Protected Matters Report (PMR) found the region supports a number of birds, 
finfish, marine mammals, and reptiles of relevance (see Section 7).  

2.8.1.8 Existing marine uses 

The Alkimos area is within a growth centre of metropolitan Perth, that had a recorded total 
population ~6500 people in 2016 and is forecasted to increase to ~33 000 people by 2031 (CoW 
2017). Ongoing population growth in Alkimos will be accompanied by increased recreational usage 
of the marine and coastal zone (including beach use and marine activities). Water based beach 
activities along the Alkimos coast include swimming, surf skiing, surfing, kayaking, sailing, boating, 
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windsurfing, jet skiing, kite surfing, diving, and snorkelling. The SS Alkimos wreck is a popular 
diving site and a significant historical artefact.  

The coastal area surrounding Alkimos has a high level of boat usage and activity that continues to 
increase with population growth. A boat launching facility and harbour for boat pens is located 
south of Alkimos at Mindarie Keys Marina and there is potential for a future marina north of 
Alkimos, near the Eglinton border.  

2.8.2 Terrestrial physical and ecological characteristics 

2.8.2.1 Climate 

The Proposal area experiences a Mediterranean style climate characterised by mild, wet winters 
and warm to hot, dry summers. The average rainfall for the area is 613 mm per annum, with the 
majority falling in winter in association with cold fronts from the southwest. Atmospheric 
temperatures are highest in January/February and lowest in July/August. Monthly mean maximum 
temperatures range from 17°C in July/August to 29°C in January/February. Monthly mean 
minimum temperatures range from 10°C in July/August to 20°C in January/February (BoM 2018). 

2.8.2.2 Geology and geomorphology 

The Swan Coastal Plain (SCP) constitutes an area within the Perth Basin, bordered to the east by 
the Darling Scarp and to the west by the Indian Ocean, which has been built by marine, alluvial 
and aeolian sediments. The SCP is divided into five primary geomorphic units; the Ridge Hill Shelf, 
the Pinjarra Plain, and three dune systems comprising of the Bassendean Dunes to the east, 
bordering the Pinjarra Plain, the Spearwood Dunes in the middle and the Quindalup Dunes in the 
west adjacent to the coast (Churchward & McArthur 1980; Gibson et al 1994).  

The geology of the area is dominated by surficial sands over limestone rock. The Proposal’s 
engineering geological model recognises eight separate engineering geological units (Jacobs & 
WorleyParsons 2018b): 

• Fill. 
• Safety Bay Sand. 
• Cemented Safety Bay Sand. 
• Swamp deposits. 
• Tamala Sand. 
• Tamala Limestone. 
• Ascot Formation. 
• Osborne Formation (Kardinya Shale Member). 

The regional physiography and geology of the SDP DE is provided on the Geological Survey of 
Western Australia (GSWA) 1:50,000 Environmental Geology Series map ‘Yanchep’, which indicates 
that the natural geomorphology throughout the SDP DE is associated with ‘Deflation plains and 
basins’, surrounded by a ‘Parabolic and nested parabolic dune complex’ of the Quindalup Dunes. 
Elevations are expected to vary mostly from around 10 m to 20 m above sea-level (Jacobs & 
WorleyParsons 2018b).  
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The parabolic dunes within and surrounding the Proposal area are scrub-covered, semi-discrete, 
high, U-shaped sand ridges, with steep slopes on the advancing faces with natural slopes up to 
20°. The dunes were initiated as blowouts and would have advanced downwind away from the 
initial source of erosion, with the axes of the dunes parallel to the direction of the main sand-
moving winds (south westerlies).  

The dunes have been deposited in several cycles, with periods of dune formation separated by 
periods of stability. Four phases of dune activity have been identified on the basis of profile 
maturity, soil development and vegetation cover, and younger dunes are superimposed on the 
older dunes (McArthur and Bartle, 1980). The older dunes typically extend further inland (Gozzard 
2007). 

2.8.2.3 Soils and topography 

The SDP DE largely occurs across beach sand, sand dunes, coastal dunes, and calcareous and 
siliceous locally shelly and/or cemented beach rock which is generally referred to as Tamala 
Limestone. This comprises unconsolidated to strongly lithified calcarenite with calcrete / kankar 
soils (AECOM 2017). 

The PDE is largely located on the topographically irregular ridges and undulating dune landscape 
underlain by aeolianite which is frequently exposed with varied elevations of up to approximately 100 
m above sea-level.  

The SDP DE is bound by steep-sided high-relief sand dunes to both the north and south of the site. 
The eastern boundary of the site is characterised by moderate relief sand dunes with steep to 
undulating topography; whilst the western boundary is characterised by a low-relief and gently 
undulating ridge of shallow limestone rock. The central part of the SDP DE has gently undulating to 
flat topography and comprises an area of low elevation, defining a ‘central depression’ bound on all 
sides by relatively higher ground. The ‘central depression’ is characterised by sands, variably weakly 
cemented in places, underlain by a layer of peat and clay in the middle and eastern parts of the 
depression.  

While no Acid Sulfate Soil (ASS) or Potential Acid Sulfate Soil (PASS) has been identified within the 
SDP DE, ASS is mapped along the PDE in varying degrees of risk from low to high as per DWER’s 
ASS risk map (Figure 2-10). 

2.8.2.4 Contaminated sites 

Several contaminated sites (Figure 2-10) are applicable to the Proposal, including: 
• Site CS70488 (alongside Marmion Avenue, adjacent to Proposal). 
• Site CS70489 (within Proposal). 
• Site CS12882 (adjacent to Proposal). 

These contaminated sites have been classified as ‘restricted use’, other than for analytical testing 
or remediation. Groundwater abstraction is not permitted at any of these three sites due the nature 
and extent of groundwater contamination. 
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Due to historical illegal disposal of rubbish within the SDP DE, asbestos was detected in fibrous 
cement sheeting and classified as posing a ‘moderate relative risk’ during a site survey of the SDP 
DE carried out by Jacobs-Worley Parsons in 2017. Asbestos Containing Material (ACM) was 
present in numerous fragments and partially buried. Asbestos was assumed to be within brake 
pads of abandoned car bodies and trailer which were also identified during the survey. 
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Figure 2-10: ASS risk mapping and known contaminated sites that intersect the Proposal 
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2.8.2.5 Hydrogeology and surface water 

The Proposal is situated in the Perth Basin, which comprises a regional sedimentary basin up to 
12 km thick with several significant groundwater aquifers. The SCP drainage basin covers an area 
of 2,126 km2 and forms part of the larger geological formation of the Perth Basin.  

The key aquifer of interest is the superficial aquifer, which is a shallow unconfined regional aquifer. 
The superficial aquifer is made up of multiple geological formations and comprises Quaternary–
Tertiary sediments of the coastal plain. The Proposal area comprises the Safety Bay Sand and 
Tamala Limestone Formations.  

Over much of the central Bassendean Dune system the water table meets the surface, as 
indicated by the many lakes and swamps and large areas of groundwater inundation during winter. 

Groundwater flow in the region is westward from the Gnangara Mound towards the coast, where 
groundwater discharges over a saline wedge. Recharge is primarily from surface infiltration of 
rainfall and some runoff from the Gingin Scarp. During geotechnical site investigations, 
groundwater was encountered at depths ranging from approximately 5.8 to 17.5 metres below 
ground level (mbgl) or between 0.2 and 3.2 mAHD (Jacobs & Worley Parsons 2018b). 

Within the SCP drainage basin, the Proposal area intersects four catchment areas. The SDP DE 
occurs in the coastal catchment area, while the PDE crosses the coastal catchment, Yanchep 
Coastal Lakes, Wanneroo Coastal Lakes, Swan-Avon-Lower Swan catchment areas. A range of 
geomorphic wetlands associated with the Bassendean and Spearwood dune systems intersect or 
occur nearby to the Proposal area (Section 2.8.2.11). 

2.8.2.6 Biogeographic location 

The Interim Biogeographic Regionalisation for Australia (IBRA) is a bioregional framework that 
divides Australia into 89 biogeographic regions and 419 subregions on the basis of climate, 
geology, landforms, vegetation and fauna (Thackway and Cresswell 1995). It was developed 
through collaboration between State and Territory conservation agencies with coordination by the 
Commonwealth Department of the Environment, Water, Heritage, and the Arts (now DCCEEW). 
The Proposal is located within the Perth subregion of the ‘SCP 2’ (SWA2 – SCP) bioregion of WA 
(Mitchell et al 2002). 

The SCP bioregion comprises low lying coastal plain coved with woodlands. The vegetation is 
dominated by Banksia (Banksia spp.) or Tuart (Eucalyptus gomphocephala) on sandy soils, 
Casuarina obesa on outwash plains, and paperbark (Melaleuca spp.) in swampy areas. In the east, 
the plain rises to duricrusted Mesozoic sediments dominated by Jarrah (Eucalyptus marginata) 
woodland (Mitchell et al. 2002).  

The Perth subregion is composed of colluvial and Aeolian sands, alluvial river flats and coastal 
limestone. Heath and/or Tuart (Eucalyptus gomphocephala) woodlands occur on limestone, while 
Banksia (Banksia spp.) and Jarrah (Eucalyptus marginata)-Banksia (Banksia spp.) woodlands 
occur on Quaternary marine dunes of various ages. Marri (Corymbia calophylla) occur on colluvial 
and alluvial. The Perth subregion also includes a complex series of seasonal wetlands (Mitchell et 
al. 2002). 
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2.8.2.7 Pre-European vegetation associations 

Vegetation mapping of WA was completed on a broad scale (1:1,000,000 and 1:250,000) by Beard 
(1975), classifying vegetation into broad vegetation associations. These vegetation associations 
were re-assessed by Shepherd et al. (2002) to account for clearing in the intensive land use zone 
and to divide some larger vegetation units into smaller units. Shepherd et al. (2002) developed a 
series of systems to assist in the removal of mosaics. However, some mosaics still occur. 
Vegetation system associations described by Shepherd et al. (2002) correspond with that of Beard 
(1975). 

Four pre-European vegetation associations have been mapped over the Proposal area, based on 
Shepherd et al (2002). The majority of the Proposal area comprises vegetation association 1007 
(mosaic of shrublands, heaths and thickets), followed by association 6 (woodlands of Tuart and 
Jarrah) and smaller proportions of Banksia woodlands (949) and Tuart woodlands (998) (Appendix 
J). 

Three associations (949, 998 and 1007) have more than 30% of their pre-European extent 
remaining at both a State and local level and are therefore considered to be of least concern. The 
remaining vegetation association (6) has less than 30% of its pre-European extent remaining at 
23%. Regardless, all are well above the 10% threshold for urban areas (Appendix J). 

2.8.2.8 Regional vegetation complexes 

The Proposal lies within the SCP 2 IBRA region. Vegetation complexes of the SCP have been 
mapped by Heddle et al. (1980) at a scale of 1:250,000 (System 6). These assessments 
characterised vegetation complexes which define vegetation in reference to the underlying soil 
profile of a specific landform unit, and to climatic factors. For the SCP and for most of south-west 
WA, vegetation complexes represent the most appropriate assessment level for remnant 
vegetation based on land area. The SCP Aeolian Deposits include:  

• Cottesloe Complex-Central and South: Mosaic of woodland of E. gomphocephala and open 
forest of E. gomphocephala – E. marginata – C. calophylla; closed heath on the limestone 
outcrops. 

• Herdsman Complex: Sedgelands and fringing woodland of Eucalyptus rudis (Flooded Gum) 
- Melaleuca species. 

• Karrakatta Complex-Central and South: Predominantly open forest of E. gomphocephala – 
C. calophylla and woodland of E. marginata - Banksia species. 

• Pinjar Complex: Vegetation ranges from woodland of E. marginata – Banksia species to a 
fringing woodland of E. rudis – M. preissiana and sedgelands. 

• Quindalup Complex: Coastal dune complex consisting mainly of two alliances - the strand 
and fore-dune alliance and the mobile and stable dune alliance. Local variations include the 
low closed forest of Melaleuca lanceolata (Rottnest Teatree) - Callitris preissii (Rottnest 
Island Pine), the closed scrub of Acacia rostellifera (Summer-scented Wattle) and the low 
closed Agonis flexuosa (Peppermint) forest of Geographe Bay. 

Native vegetation in the Proposal area has been mapped as comprising five vegetation complexes 
(Government of Western Australia 2018a; Heddle et al 1990), described in Table 2-6. The 
Quindalup, Cottesloe, Pinjar, and Karrakatta complexes are equally represented within the 



 
 

46 
 

development envelope (DE), at between 28 and 38 ha, whereas the Herdsman complex comprises 
a small proportion (2.7 ha). 

There is more than 30% of the pre-European extent of the Quindalup, Cottesloe and Herdsman 
complexes remaining within the SCP 2 IBRA region and the Pinjar complex has just under 30% 
remaining (29.7%). The Karrakatta complex has less than 30% of its pre-European extent 
remaining. For major urban areas, the EPA target for retention is at least 10% of vegetation 
present prior to European settlement. 

2.8.2.9 Groundwater dependent ecosystems 

Broad-scale mapping conducted by the Bureau of Meteorology (BoM) identifies Groundwater 
Dependent Ecosystems (GDEs) across the SCP. GDEs are mapped through an assessment of 
vegetation types known to have a dependence on groundwater resources. GDEs are classified as 
either terrestrial or aquatic (wetland) systems. 
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Table 2-6: Vegetation complexes 

Vegetation 
class 

Description Extent 
remaining 
(ha) 

% 
remaining 

Area 
within 
DE 
(ha) 

% 
within 
DE 

Quindalup 
complex 

Coastal dune complex consisting mainly of two alliances - the strand and fore-
dune alliance and the mobile and stable dune alliance. Local variations include 
the low closed forest of Melaleuca lanceolata - Callitris preissii, the closed scrub 
of Acacia rostellifera and the low closed Agonis flexuosa forest of Geographe 
Bay. 

32,982.87 60.44 38.4 0.11 

Cottesloe 
complex – 
central and 
south 

Supports heaths on the limestone outcrops which resemble those in the north. 
The deeper sands support a mosaic of Eucalyptus gomphocephala and an 
open forest of Eucalyptus gomphocephala-Eucalyptus marginata-Corymbia 
calophylla. 

14,571.43 32.17 35.9 0.22 

Pinjar complex Vegetation ranges from woodland of Eucalyptus marginata-Banksia species on 
the upper dune slopes to a woodland of Eucalyptus rudis-Melaleuca preissiana 
and sedgelands. The swamp vegetation associated with semi-permanent and 
permanent lakes include Regelia ciliata, Hakea varia, leptospermum ellipticum, 
Hypocalymma angustifolium and species of Baumea, Juncus, Scirpus and 
Leptocarpus. 

1,452.45 29.69 28.3 1.9 

Herdsman 
complex 

Dominated by sedgelands and woodland of Eucalyptus rudis and Melaleuca 
species. This vegetation complex is associated with the series of small lakes 
and swamps that occur on the SCP. Common plants include Typha, Baumea, 
Juncus, Leptocarpus and Scirpus species. Elevated areas of the Herdsman 
complex support vegetation mainly associated with that of the adjacent 
Cottesloe and Karrakatta complexes. 

3,081.05 31.88 2.7 0.09 

Karrakatta 
complex – 
central and 
south 

Predominantly open forest of Eucalyptus gomphocephala-Eucalyptus 
marginata-Eucalyptus calophylla where Eucalyptus gomphocephala is replaced 
with Eucalyptus marginata and Corymbia calophylla on the eastern fringes. 
Common species include Banksia attenuata, Banksia menziesii, Banksia 
grandis, Allocasuarina fraseriana and to a lesser extent Agonis flexuosa. 
Shrubs include Jacksonia sternbergiana, Jacksonia furcellata, Acacia cyclops, 
Acacia saligna, Hibbertia species, Allocasuarina humilis, Calothamnus 
quadrifidus and Grevillea thelemanniana. 

12,465.24 23.48 33.2 0.3 
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2.8.2.10 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESAs) are areas that have been declared by the Minister under 
Section 51B of the Environmental Protection Act 1986 (EP Act) and include: 

• A declared World Heritage property as defined in section 13 of the Environment Protection 
and Biodiversity Conservation Act 1999 of the Commonwealth. 

• An area that is included on the Register of the National Estate, because of its natural 
heritage value, under the Australian Heritage Council Act 2003 of the Commonwealth. 

• A defined wetland and the area within 50 metres of the wetland. Defined wetlands include 
Ramsar wetlands, conservation category wetlands and nationally important wetlands. 

• The area covered by vegetation within 50 metres of rare flora, to the extent to which the 
vegetation is continuous with the vegetation in which the rare flora is located. 

• The area covered by a threatened ecological community. 
• A Bush Forever site listed in “Bush Forever” Volumes 1 and 2 (2000). 
• The areas covered by the Environmental Protection (Gnangara Mound Crown Land) Policy 

1992. 

• The areas covered by the Environmental Protection (Western Swamp Tortoise Habitat) 
Policy 2002.  

• The areas covered by the lakes to which the Environmental Protection (SCP Lakes) Policy 
1992 applies. 

• Protected wetlands as defined in the Environmental Protection (South West Agricultural 
Zone Wetlands) Policy 1998. 

The Proposal intersects several ESAs including those gazetted and listed as conservation category 
wetlands, rare flora, bush forever and threatened ecological communities (Figure 2-11). 

2.8.2.11 Geomorphic wetlands 

The DBCA Geomorphic Wetlands dataset displays the location, boundary, geomorphic 
classification (wetland type) and management category of wetlands on the SCP. The information 
contained within this dataset was originally digitised from the Wetlands of the SCP Volume 2B 
Wetland mapping, Classification and Evaluation: Wetland Atlas, which was captured at a scale of 
1:25,000 (Hill et al. 1996).  There are three types of wetlands: conservation category wetlands 
(CCW), resource enhancement (RE) and multiple use (MU) wetlands, in order of environmental 
significance. 

CCW are also gazetted as ESAs. A range of geomorphic wetlands intersect or occur nearby to the 
PDE, including Lake Joondalup, Nowergup Lake, Lake Pinjar, Jandabup Lake, and Mariginiup 
Lake (Figure 2-12).   



 

49  

 

2.8.2.12 Bush Forever 

Bush Forever sites are classified as ESAs and are found across the SCP including within and 
surrounding the Proposal area (Figure 2-13). These sites are representative of each of the 26 
broad vegetation types found around Perth. Together, these areas were selected as Bush Forever 
sites for their representation of ecological communities, diversity, rarity, maintenance of ecological 
processes, scientific or evolutionary importance, the protection of wetland, streamline, and 
estuarine fringing and coastal vegetation (Government of Western Australia 2000b). 

2.8.2.13 DBCA managed lands  

The PDE overlaps with delineated boundaries of the Neerabup National Park and Gnangara-
Moore River State Forest (Figure 2-13). 

2.8.3 Heritage 

2.8.3.1 Aboriginal heritage 

The Proposal area occurs in Noongar Country that spans the southwestern region of WA from 
Jurien Bay to Esperance and contains 14 different language groups. Two Noongar language 
groups, the Whadjuk and Yued people, lived and shared cultural areas in the northern parts of the 
Proposal area for traditions and customs. The region was part of Mooro Country, the district of an 
important Whadjuk Noongar elder and leader Yellagonga (CoW, 2020).  

All land and water are important in Aboriginal culture. The extensive wetland systems in the City of 
Wanneroo (CoW) make it an important area for Noongar culture and heritage. Wetlands were used 
extensively for hunting, food-gathering, social, ceremonial, and recreational purposes and formed 
part of a north-south link of rivers, lakes, and wetlands along the SCP (City of Joondalup, 2019).  

Lakes, natural springs, outcrops, caves, etchings, archaeology, and mythological sites are all types 
of significant heritage sites located in and around the Proposal area. The Yellagonga Regional 
Park area was particularly important during the autumn and spring months, when it was utilised as 
a semi-permanent camping ground. The natural north-south routes, which form the Linear Lakes, 
provided important access tracks to other camping areas, and acted as trading routes between 
family and tribal groups (City of Joondalup, 2011). 

The Aboriginal Heritage Act 1972 registers and protects sites of importance to Aboriginal persons. 
It is an offence to interfere with a registered site without the consent of the WA Minister for 
Aboriginal Affairs. The PDE directly intersects two Aboriginal Heritage Site: Honey possum site 
3503 and Marrynginup Place ID 22160. Based on the Aboriginal Cultural Heritage Bill 2021, 
additional locations within the project area may become recognised as Aboriginal Heritage Sites or 
cultural landscapes.   

The Water Corporation is currently investigating alternative options for the location of two sections 
of the Proposal pipeline.  The Proposal Pipeline options are under consideration to avoid two 
Aboriginal Heritage Sites on the request of Traditional Owners.  The options are presented in this 
document to enable the public to comment on the alternatives.  The options may be subject to an 
EP Act Section 43A Change of proposal prior to assessment should the alternatives be found 
feasible.  The Proposal options are presented in Appendix T. 
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To impact Honey possum site 3503 and Marrynginup Place ID 22160, Water Corporation would 
need to reach agreement with the Whadjuk people by way of a Cultural Heritage Management 
Plan/Agreement that would be required to be submitted to the Aboriginal Heritage Council at DPLH 
to facilitate and guide approvals given by the Traditional Owners (TO) (Brad Goode, 2022). 
Aboriginal heritage and potential impacts upon Aboriginal Heritage Sites are detailed in Section 12. 
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Figure 2-11: ESAs within and surrounding the Proposal 
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Figure 2-12: Geomorphic wetlands surrounding the Proposal 
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Figure 2-13: Bush Forever and DBCA legislated land surrounding the Proposal 
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2.8.3.2 Other heritage 

European settlement of the City of Wanneroo (CoW) area occurred in 1838 when the first land 
grants were made. Land was used mainly for cattle grazing, market gardening and poultry farming. 
European population was minimal until the late 1800s and early 1900s, with the township of 
Wanneroo established in the 1880s. Significant development occurred following the Second World 
War, aided by the provision of electricity in 1954, the State Government Corridor Plan in 1970 and 
the northern spread of development from Perth.  

The CoW has a strong non-indigenous heritage, with many registered heritage sites, including 
offshore shipwrecks, settlement homesteads and buildings and industrial sites, such as the Lime 
Kilns. Two shipwrecks are located off the coast of Proposal area, the SS Alkimos, and the Barque 
Eglinton. This project does not propose to impact the shipwreck sites.  

2.8.3.3 Surrounding land uses 

The Proposal area occurs within the CoW. The CoW, covering an area of 685 km2, is the fastest 
growing local government authority (LGA) in WA and is the fifth fastest growing LGA in Australia 
(CoW, 2016; CoW 2017). As described in the Social Impact Assessment (SIA) (Appendix L), 
despite rapid residential growth, there are still substantial rural properties, mostly in the north and 
east. Rural land is used mainly for horticulture, agriculture, and quarrying (sand and limestone) 
(CoW, 2017). The CoW also has commercial and industrial land areas and a range of reserves, 
including Bush Forever sites, which are regularly used by recreationalists. The marine component 
of this Proposal includes commercial, heritage and recreational values as the area around the 
Proposal supports recreational activities associated with the conservation areas and beach.  

The SDP and associated marine infrastructure are located in the coastal suburb of Alkimos. 
Alkimos residential estates have been designed to be in harmony with the natural surrounds. 
Around one third of the community has been reserved for parks, bushland and playing fields to 
promote a healthy, active lifestyle. This has contributed to Alkimos being the first Australian 
community to achieve a 6-Star Green-Star certification by the Green Building Council of Australia.  

Residential estates occur approximately 1 km to the north and 600 m to the south of the SDP DE, 
and a smaller concentration of residential estates and individual properties occurs at various 
distances from the PDE. The PDE transverses a number of suburbs, including Carabooda, 
Jandabup, Carramar, Nowergup, Gnangara, Banksia Grove, Neerabup, Wanneroo and Mariginiup.  

2.8.3.4 Alkimos water precinct 

The existing Alkimos WWTP covers an area of approximately 29 ha and is located within the within 
the Alkimos Water Precinct (Lot 3000 Marmion Avenue). The site is primarily reserved for ‘public 
purposes’ under the Metropolitan Region Scheme (MRS), with a section zoned ‘urban deferred’ 
along the southern boundary of the site.  The existing Alkimos WWTP consists of the plant 
footprint, access roads, ocean outfall launch site and associated infrastructure. The Alkimos 
WWTP is located at the centre of an odour buffer zone of over 110 ha, with a Public Purpose 
Reserve Buffer of 600 m established and gazetted on 7 July 2006. 
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During the Metropolitan Regional Scheme amendment (1029/33) the land surrounding the Alkimos 
WWTP was designated as ‘public purposes’ reserve.  

As part of the EPA assessment of the MRS Amendment 1029/33, the EPA recommended that 
areas 9a and 10a be protected for conservation purposes to protect the integrity, function and 
environmental value of the bushland, including the landforms. Area 10b was subsequently added 
into Ministerial Statement 722 through the appeals determination process, but was initially not 
flagged as containing any significant conservation value.  

Areas 9a, 10a and 10b are still designated as public purposes reserve in the MRS, and as such 
have a condition that allows for minor infrastructure to be installed within these areas, providing the 
work is undertaken in accordance with a management plan approved by the EPA. Appendix Q 
Alkimos Water Precinct - Environmental Management Plan is provided for this purpose.  

The land between the western edge of Lot 3000 and the high-water mark is Lot 9001 on plan 
69492 and is registered in freehold title to Water Corporation. Between Lot 9001 and the high-
water mark is crown reserve and Bush Forever Site 397, which is zoned ‘parks and recreation’ 
under the MRS (Figure 2-14). The land between the high tide mark out to the sea is owned by the 
Crown. 

Water Corporation worked with Development WA on the approved Local Structure Plan over Lot 
9001 for its ultimate development as a residential and mixed-use coastal node. The structure plan 
indicates the retention by Water Corporation of an approximately 9.7 ha parcel within Lot 9001 to 
be zoned ‘public purpose’, for the future use as an infrastructure launching site for potential marine 
outfall infrastructure associated with the WWTP. 
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Figure 2-14: Surrounding land uses  
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3 Legislative Context 

3.1 Environmental impact assessment process 

The main legislation of relevance for environmental approvals and EIA in WA and the 
Commonwealth (Cwth) are the: 

• Part IV of the Environmental Protection Act 1986 (EP Act) (WA). 
• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (Cwth). 

Implementation of the Proposal will require compliance with State and Commonwealth legislation 
and regulations that are discussed in Section 3.3 and throughout the Proposal, specific to 
environmental factors where relevant, including MNES.  

3.1.1 Western Australian environmental impact assessment process 

The Environmental Protection Act 1986 (EP Act) is the primary legislative instrument for 
environmental assessment in WA. It specifies procedures for assessment and appeal processes, 
including responsibilities and functions of the WA Minister for the Environment and the 
Environmental Protection Authority (EPA). Under Part IV of the EP Act, the EPA is responsible for 
providing advice to the Minister for significant proposals assessed under Part IV of the EP Act. 

The Proposal was referred to the WA EPA under section 38 of the EP Act by Water Corporation on 
12 April 2019. The EPA made the decision that the Proposal requires assessment under Part IV of 
the EP Act and on 12 June 2019, and subsequently set the level of assessment as an 
Environmental Review Document (ERD) (4 weeks public comment). Water Corporation prepared 
an ESD to define the form, content, timing, and procedure of the environmental review, that was 
submitted to the EPA on 9 March 2020 and the ESD was approved by the EPA and Department of 
Agriculture Water and the Environment (now DCCEEW ) on 18 May 2020. 

Since the ESD was endorsed Water Corporation submitted a request for consent from the EPA for 
changes to the Proposal under Section 43A (s.43A) of the EP Act. The s.43a document was 
prepared in accordance with the requirements identified in Section 3.8 of the Environmental Impact 
Assessment (Part IV Divisions 1 and 2) Procedures Manual 2018 (EPA 2020b). The proposed 
changes related to changes to the pipeline alignment and clarifications of the marine development 
envelope. As a result of this proposed change, the length of the pipeline was reduced by 
approximately 1.5 km from 35 km to 33.5 km, the DE was reduced from 155.7 ha to 140.5 ha (a 
reduction of 15.2 ha). The s.43A document was submitted to EPA in March 2021 and was 
approved by the Minster for the Environment on 6 April 2021.  

A second s.43A was submitted to the EPA in July 2021 due to the unintentional omission of 
environmental impacts within the DE and indicative disturbance footprint which were discovered as 
result of the consolidating flora and vegetation survey data, reviewing Threatened Ecological 
Communities (TEC) definitions. The second s.43A resulted in an increase in the extent of native 
vegetation to be cleared by 2.3 ha from 44.5 ha to 46.8 ha within the MDE This s.43A was 
approved on the 20 September 2021.  

In July 2021, Water Corporation submitted an application to undertake minor or preliminary works 
within the DE under section 41A(3) of the EP Act. This application requested approval for the 
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installation of two sections of the proposed Alkimos pipeline during the construction phase of other 
approved rail and road infrastructure projects that intersect with the Proposal: the Public Transport 
Authority’s Yanchep rail extension – Part 1, Butler to Eglinton (Yanchep rail extension) and Main 
Roads WA’s expansion and extension of Romeo Road (Romeo Road upgrade). The application 
requested to install a total length of pipeline during the preliminary works up to 2.7 km, which will 
help to avoid installation when the new section of rail line and upgraded road are operational and 
did not seek for approval for any clearing of vegetation. Approval for this application was received 
on 20 September 2021.  

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA, 2020a) lists 
environmental factors that need to be considered in the EIA process. The key environmental 
factors identified by the EPA as requiring assessment for this Proposal are: 

• Sea 
o Marine Environmental Quality. 
o Benthic Communities and Habitats. 
o Marine Fauna. 

• Land 
o Landforms. 
o Flora and Vegetation. 
o Terrestrial Fauna. 

• Air 
o Greenhouse Gas Emissions. 

• People 
o Social Surroundings. 

This ERD has been prepared in accordance with the following guidance to provide sufficient 
information for the EPA to assess the Proposal: 

• The Proposal’s ESD (Water Corporation 2020). 
• EPA’s Section 3.1.3 of the Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Administrative Procedures (2020b). 
• EPA’s Instructions on How to Prepare an Environmental Review Document (EPA, 2020f). 

Consultation with WA Decision-Making Authorities (DMAs) has commenced in support of the 
Proposal. 

3.1.2 Purpose and scope 

The purpose of this ERD is to present an EIA of the Proposal for public review and assessment by 
the EPA and DCCEEW (previously Department of Environment and Energy). The ERD includes an 
EIA and description of proposed mitigation and management measures for the environmental 
factors identified in the ESD.  

The ERD includes a detailed description of the Proposal Content, identification of the preliminary 
key environmental factors and potential impacts associated with these factors. Specific studies and 
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investigations have been commissioned by Water Corporation in relation to the key environmental 
factors to: 

• Ensure that the environmental impacts of the Proposal are understood. 
• Inform mitigation and optimal management controls for potential impacts. 
• Undertake a knowledge-based EIA. 

This document has been prepared in accordance with the Environmental Impact Assessment 
Administrative Procedures (EPA, 2020b) and the Instructions on How to Prepare an Environmental 
Review Document (EPA, 2020f) and Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) requirements.  

3.1.3 Commonwealth environmental impact assessment process 

The WA Government has the responsibility for environmental matters at a State and Local level. 
The EPBC Act focuses on protecting MNES and provides a legal framework to protect and 
manage nationally and internationally important flora, fauna, ecological communities and heritage 
places.  Under the EPBC Act, the term “Action” is used rather than the “Proposal”.  

Under the EPBC Act, a proponent must refer an Action to the Commonwealth DCCEEW if it is 
likely to have a significant impact on a MNES. Water Corporation referred the Action under the 
EPBC Act on 23 July 2019 to DAWE (now DCCEEW). DAWE (now DCCEEW) assessed the 
EPBC referral and the Action was determined to be a Controlled Action on 29 October 2019. The 
DCCEEW decision notice for a Controlled Action identified these MNES as being relevant to the 
Action: 

• Listed threatened species and communities (Sections 18 and 18A); and 
• Listed migratory species (Sections 20 and 20A). 

A Notification of Variation of Proposal to Table Action was approved on the 10 November 2021 for 
alterations to the proposed terrestrial pipeline link from the SDP to the Wanneroo Reservoir. 

Pursuant to the provisions of Section 87 of the EPBC Act, a State or Territory accredited 
assessment process may be used to assess the Action’s impacts under the EPBC Act. The 
Proposal’s ERD level of assessment under the WA EP Act, is an accredited assessment process 
under the EPBC Act, and will be used to assess the Action’s impacts on MNES. 

The final decision for approval of the Controlled Action will, however, remain with the DCCEEW. 
This ERD provides sufficient information for the Commonwealth regulators to assess the Action 
against the requirements under the EPBC Act. 

3.2 Environmental principles and factors 

3.2.1 Consistency with environmental principles 

The EP Act identifies a series of principles for environmental management. The environmental 
principles are the highest assessment level that a proposal or scheme must meet in order to be 
found environmentally acceptable by the EPA. Water Corporation has considered these principles 
in relation to the development and implementation of the Proposal (Table 3-1).  
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Table 3-1: EP Act principles 

Principle Consideration 
The precautionary principle 
Where there are threats of serious 
irreversible damage, lack of full scientific 
certainty should not be used as a reason for 
postponing measures to prevent 
environmental degradation. 
In the application of the precautionary 
principle, decisions should be guided by: 

a) careful evaluation to avoid, where 
practicable, serious, or irreversible 
damage to the environment; and 

b) an assessment of the risk‐weighted 
consequences of various options. 

Water Corporation has identified several environmental 
factors that are relevant to the Proposal. The Proposal has 
been designed to avoid, as far as practicable, any serious 
environmental harm. 
Specialist studies have been undertaken (e.g., 
hydrodynamic modelling, flora and fauna surveys, noise 
modelling) and have been used to supplement information 
from existing surveys/ investigations, to inform the 
understanding of the existing environment and identify 
potential impacts from the Proposal. Where there were 
areas of uncertainty regarding potential impacts, 
conservative assumptions were made. 
Water Corporation has used a risk-based approach to 
assess significant environmental impacts of implementing 
the Proposal. Where potential significant impacts to the 
environment have been identified, mitigation measures to 
avoid, minimise, manage, monitor, or rehabilitate impacts 
and ensure impacts are as predicted are addressed within 
the construction and operations environmental 
management frameworks and plans. Where significant 
residual impacts remain post the implementation of 
mitigation measures, offsets may be required. 
Water Corporation considers that the Proposal meets the 
application of the precautionary principle. 

The principle of intergenerational equity 
The present generation should ensure that 
the health, diversity, and productivity of the 
environment is maintained or enhanced for 
the benefit of future generations. 

The Proposal is part of a larger water resource 
development program by Water Corporation that includes 
multiple options based around supply requirements and 
environmental sustainability. 
The Proposal is not predicted to have long-term adverse 
effects on the health, diversity, or productivity of the marine 
environment outside of the defined low ecological 
protection area (LEPA) of a 100 m radius around the outfall 
diffusers. 
Once earthworks are complete, all cleared land which will 
not be required for operational requirements will be 
revegetated with endemic native vegetation. 
Water Corporation considers that the Proposal meets the 
principle of intergenerational equity. 
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Principle Consideration 
The principle of the conservation of 
biological diversity and ecological 
integrity 
Conservation of biological diversity and 
ecological integrity should be a fundamental 
consideration. 

Water Corporation has identified eight key environmental 
factors relevant to the Proposal.  
Detailed investigations have been undertaken to identify 
potential impacts and mitigation options to minimise the 
impact of the Proposal and align with the EPA objective for 
each environmental factor.  
Significant residual impacts to flora and vegetation and 
terrestrial fauna, are likely to remain post the 
implementation of mitigation measures. In these instances, 
Water Corporation proposes appropriate offsets strategies 
within a Offsets Strategy (Appendix O). 
Water Corporation considers that the Proposal meets the 
principle of conservation of biological diversity and 
ecological integrity. 

Improved valuation, pricing, and 
incentive mechanisms 

1) Environmental factors should be 
included in the valuation of assets 
and services.  

2) The polluter pays principle – those 
who generate pollution and waste 
should bear the cost of containment, 
avoidance, or abatement. 

3) The users of goods and services 
should pay prices based on the full 
life cycle costs of providing goods 
and services, including the use of 
natural resources and assets and 
the ultimate disposal of any waste. 

Environmental goals, having been 
established, should be pursued in the most 
cost-effective way, by establishing incentive 
structures, including market mechanisms, 
which benefit and/or minimise costs to 
develop their own solutions and responses 
to environmental problems. 

Water Corporation accepts that costs for environmental 
mitigation and management are part of the overall 
Proposal costs. This includes identified rehabilitation 
and/or residual impact management/offset actions as 
addressed within the Offsets Strategy, marine and 
terrestrial construction and operational environmental 
management frameworks (EMFs) and management plans. 
Water Corporation considers that the Proposal meets the 
principle of improved valuation, pricing, and incentive 
mechanisms. 

The principle of waste minimisation 
All reasonable and practicable measures 
should be taken to minimise the generation 
of waste and its discharge into the 
environment. 

The Proposal’s approach to waste is consistent with the 
waste management (avoid, recover, disposal) principles. 
The key ongoing waste item for the Proposal is the 
discharge of brine to the marine environment. The 
mitigation hierarchy has been applied to this waste stream 
to reduce the impact of this discharge.  
Waste management for the Proposal is addressed within 
the relevant marine construction and operations EMFs. 
This also includes consideration of reusing natural 
materials (e.g., excavated dune sediments) where 
practicable. 
Water Corporation considers that the Proposal meets the 
principle of waste minimisation. 
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3.2.2 Identification of key factors and their significance 

The EPA lists a number of environmental factors which need to be considered in the EIA process 
(EPA 2020a). The key factors relevant to this Proposal as outlined in the EPA’s decision for 
assessment (12 June 2019) are considered in Table 3-2. 

Table 3-2: Key environmental factors, their significance and relationship to the Proposal  

EPA 
theme 

EPA factor1 Significance Relationship to Proposal 

Sea Benthic 
Communities and 
Habitats (BCH) 

Key 
environmental 
factor 

The Proposal comprises the construction of marine 
infrastructure which will require the removal of benthic 
habitat.  
Construction and operation of the Proposal may result 
in changes to marine water quality, which can impact 
on BCH.  

Coastal Processes Other 
environmental 
factor 

The Alkimos coastline supports a number of wide 
sandy beaches which are utilised frequently for 
recreational purposes. 
Public access to the beaches may be temporarily 
restricted for safety reasons during installation of 
marine pipelines. 

Marine 
Environmental 
Quality 

Key 
environmental 
factor 

Marine construction activities may temporarily affect 
water quality due to increased turbidity and the release 
of any nutrients and contaminants in sediments. 
During operation of the Proposal, return seawater and 
process chemicals may affect water quality in the 
receiving environment. 

Marine Fauna Key 
environmental 
factor 

Potential direct impacts through loss of habitat and the 
construction and operation of the intake and outfall 
pipelines (e.g., marine fauna entrained into the intake). 
Potential introduction of invasive marine species 
through marine plant during construction and 
operational maintenance. 

Land Flora and 
Vegetation 

Key 
environmental 
factor 

The Proposal will require clearing of native vegetation, 
including listed and threatened vegetation 
communities and Public Purposes Reserve (reserved 
for conservation) (including Bush Forever). 

Landforms Key 
environmental 
factor 

Potential impact on the existing landforms (Quindalup 
South system and the Alkimos Dune Complex) due to 
earthworks. 

Subterranean Fauna Other 
environmental 
factor 

Potential impacts during construction due to small 
scale de-watering. 

Terrestrial 
Environmental 
Quality 

Other 
environmental 
factor 

Potential for the construction and operation of the 
Proposal to disturb or generate contamination or acid 
sulfate soils causing risk to the environment. 

Terrestrial Fauna Key 
environmental 
factor 

Clearing and fragmentation of fauna habitat. 
Disturbance of fauna during construction and 
operations. 
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EPA 
theme 

EPA factor1 Significance Relationship to Proposal 

Water Inland Waters Other 
environmental 
factor 

Potential for the construction and operation of the 
Proposal to alter ground and surface water systems 
and values associated with the Proposal. Local 
hydrological flows and wetlands may be temporarily 
impacted by the construction of the pipeline. 

Air Greenhouse Gas 
Emissions 

Key 
environmental 
factor 

Generation of GHG from the construction and 
operation of the facility. 

Air Quality Other 
environmental 
factor 

Generation of air emissions from the operation of the 
facility. 

People Social 
Surroundings  

Key 
environmental 
factor 

Potential construction impacts to the amenity of 
residents and recreational users in the surrounding 
area and to heritage values from traffic noise, 
emissions, and congestion; noise and vibration; dust; 
odour; and installation of the pipeline. 
Potential operational impacts to the amenity of 
residents and recreational users in the surrounding 
area and to heritage values from noise, odour, traffic, 
and light pollution. 

Human Health Other 
environmental 
factor 

Storage and use of chemicals. 

1 Key environmental factors are shown in bold. 

3.2.3 Significant impact assessment criteria / process 

Water Corporation has used a risk based, ranked impact assessment approach to assess the 
consequence/significance of the environmental and social impacts of the Proposal, pre and post 
mitigation. The conceptual risk framework has been developed using a combination of Water 
Corporation S389 Risk Assessment Criteria for Environment and Social Amenity and the DWER 
risk criteria table detailed in the DER Risk Assessment Guidance Statement (DER, 2017) for 
environment, public health and amenity.  

Potential impacts of the Proposal to each key environmental factor are detailed within this 
document including potential direct and indirect environmental impacts from 
construction/commissioning and operation of the Proposal such as:  

• What proposal activities may cause pollution or environmental harm? 
• What are the key environmental or social aspects that may be affected by proposal 

implementation? 
• What are the processes by which project activities could cause adverse impacts to 

environmental or social values? 

An assessment of whether these potential impacts are considered to result in significant impacts to 
the key environmental factors and social values has been undertaken using the risk criteria 
outlined in Table 3-3. In determining significance, the following attributes have been considered: 

• Location of impact. 
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• Scale / extent / magnitude of impact. 
• Resilience of the environment to cope with impact. 
• Frequency / duration of impact. 
• Reversibility of impact and recovery time. 
• Scale of remediation required. 

Consequences/significance of the impact has been determined prior to applying the mitigation 
hierarchy (inherent) for each environmental factor and then reassessed after applying mitigation 
hierarchy measures (residual). The impact assessment post application of mitigation hierarchy 
measures is shown in the mitigation tables for each relevant factor. 

Where the pre-mitigation (inherent) impact assessment ranking has been determined to be 
moderate (3) through to significant (5) for impacts, the impacts are discussed in further detail within 
relevant sections of this document and are considered in the holistic impact assessment (Section 
0). Impacts with consequence below moderate (3) are addressed in the potential impact tables for 
each key factor and not discussed further. This is discussed further in Key Environmental Factor 
Sections 0 to 0. 

Where significant impacts remain after applying the mitigation hierarchy (Significant Residual 
Impacts), and where rehabilitation cannot be achieved, offsets will be applied (Section 15).  
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Table 3-3: Ranking criteria for the significance of impacts upon factors and relationship to the Proposal 

Impact 
Assessment 

Ranking 

Environment 
Water Corporation S389 

Environment 
DER (2017) 

Social Amenity  
Water Corporation S389 

Public Health and Amenity 
(includes air, water quality, 
noise, and odour) 
DER (2017 water quality, 
noise and odour) 

5 – 
Significant 

• Significant extensive 
impact on the 
environment 

• Impacts are irreversible 
and/or permanent 

• On-site impacts 
catastrophic 

• Off-site impacts local 
scale: high-level or above 

• Off-site impacts wider 
scale: mid-level or above 

• Mid to long term or 
permanent impact to an 
area of high conservation 
value or special 
significance 

• Specific Consequence 
Criteria for environment 
are significantly exceeded  

• Significant extensive 
impact on social amenity  

• Impacts are irreversible 
and/or permanent 

• Loss of life 
• Adverse health effects: 

high level or ongoing 
medical treatment  

• Specific Consequence 
Criteria for public health 
are significantly exceeded 

• Local scale impacts: 
permanent loss of 
amenity 

4 - Major • Extensive, long-term 
impact on the 
environment 

• Recovery – several years 
to several decades 

• Uncertain reversibility of 
remediation 

• On-site impacts high-level 
• Off-site impacts local 

scale: mid-level 
• Off-site impacts wider 

scale: low-level 
• Short term impact to an 

area of high conservation 
value or special 
significance^ 

• Specific Consequence 
Criteria for environment 
are exceeded  

• Extensive, long-term 
impact on social amenity 

• Recovery – several years 
to several decades 

• Uncertain reversibility of 
remediation 

• Adverse health effects: 
mid-level or frequent 
medical treatment  

• Specific Consequence 
Criteria for public health 
are exceeded 

• Local scale impacts: high-
level impact to amenity 

3 - Moderate • Long term impact on the 
environment 

• Recovery – several 
months to several years 

• Challenging remediation  

• On-site impacts mid-level 
• Off-site impacts local 

scale: low-level 
• Off-site impacts wider 

scale: minimal 

• Long-term impact to social 
amenity 

• Recovery – several 
months to several years  

• Challenging remediation 

• Adverse health effects: 
low-level or occasional 
medical treatment  

• Specific Consequence 
Criteria for public health 
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Impact 
Assessment 

Ranking 

Environment 
Water Corporation S389 

Environment 
DER (2017) 

Social Amenity  
Water Corporation S389 

Public Health and Amenity 
(includes air, water quality, 
noise, and odour) 
DER (2017 water quality, 
noise and odour) 

• Specific Consequence 
Criteria for environment 
are at risk of not being 
met  

are at risk of not being 
met 

• Local scale impacts: mid-
level impact to amenity 

2 - Minor • Short term or low-level 
long-term impact on the 
environment  

• Recovery – 1 week to 
several months 

• Easy remediation 

• On-site impacts low-level 
• Off-site impacts local 

scale: minimal 
• Off-site impacts wider 

scale: not detectable 
• Specific Consequence 

Criteria for environment 
likely to be met  

• Short term or low-level 
mid-term impact to social 
amenity 

• Recovery – 1 week to 
several months 

• Easy remediation 

• Specific Consequence 
Criteria for public health 
are likely to be met 

• Local scale impacts: low-
level impact to amenity 

1 – 
Insignificant / 

Slight 

• No lasting effect on the 
environment 

• Recovery– less than 1 
week 

• Cosmetic remediation 

• On-site impact minimal 
• Specific Consequence 

Criteria for environment 
will be met  

• No lasting effect on social 
amenity 

• Recovery – less than 1 
week 

• Cosmetic remediation 

• Specific Consequence 
Criteria for public health 
will be met  

• Local scale: minimal 
impacts to amenity 
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3.2.4 Water Corporation’s Environment Policy 

Water Corporation provides essential water, wastewater and drainage services throughout the 
State of WA. The current environmental policy outlines the organisation’s commitment to protect 
and continue to improve the environments in which Water Corporation operate or influence. The 
Policy commits Water Corporation to maintain compliance with environmental obligations and sets 
goals to reduce environmental impact and improve environmental performance (Appendix B). 
Water Corporation has an Environmental Management System (EMS) to support the 
Environmental Policy and provide a framework to ensure the objectives set within the Policy can be 
met.  

Water Corporation developed the following environmental management documents to support the 
development of the Proposal and this ERD. These documents consider both Water Corporation’s 
EMS and the EPA’s Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans (EPA 2020e) and include: 

• Terrestrial Construction Environmental Management Framework (TCEMF). 
• Alkimos Water Precinct Environmental Management Plan (AWPEMP). 
• Construction Marine Environmental Management Plan (CMEMP). 
• Commissioning and Operational Marine Environmental Management Plan (COMEMP). 

3.2.5 Relevant policy and guidance 

Assessment of the environmental impacts of the Proposal is based on various State position 
statements and guidance statements. Standards, guidelines, and policies related to specific 
environmental factors or individual aspects of the Proposal are listed and discussed in the 
individual sections relevant to the environmental factor being addressed. The documents generally 
considered relevant to assessment by the EPA for the Proposal are listed in Table 3-4. Specific 
policy and guidance relevant to MNES for assessment under the EPBC Act are discussed in 
Section 14. 

Table 3-4: EPA policy and guidelines relevant to the Proposal 

Environmental Protection Authority Policy or Guideline Relevant Proposal aspect 
Environmental Protection Authority. (2018a). Statement of Environmental 
Principles, Factors and Objectives 

Significance assessment of 
potential environmental 
impact. 
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Environmental Protection Authority Policy or Guideline Relevant Proposal aspect 
Environmental Protection Authority. (2016a). Environmental Factor 
Guideline: Benthic communities and habitats  
Environmental Protection Authority. (2016b). Environmental Factor 
Guideline: Coastal Processes  
Environmental Protection Authority. (2016c). Environmental Factor 
Guideline: Marine environmental quality  
Environmental Protection Authority. (2016d). Environmental Factor 
Guideline: Marine Fauna  
Environmental Protection Authority. (2016e). Technical Guidance: Benthic 
communities and habitats  
Environmental Protection Authority. (2016f). Technical guidance: EIA of 
Marine Dredging proposals  
Environmental Protection Authority. (2016g). Technical Guidance: 
Protecting the quality of Western Australia’s marine environment  
Environmental Protection Authority. (2000). Perth's Coastal Waters 
Environmental Values and Objectives 

Potential impacts on the 
marine environmental 
quality, BCH and marine 
fauna through the 
construction and operation 
of the intake and outfall 
pipelines. 

Environmental Protection Authority. (2016h). Environmental Factor 
Guideline: Flora and Vegetation  
Environmental Protection Authority. (2016i). Technical Guidance: Flora 
and vegetation surveys 

Potential impact on 
significant flora and 
vegetation values from 
clearing vegetation. 

Environmental Protection Authority. (2016j). Environmental Factor 
Guideline: Subterranean Fauna  
Environmental Protection Authority. (2016k). Technical Guidance: 
Subterranean fauna surveys 
Environmental Protection Authority. (2016l). Technical Guidance: 
Sampling methods for Subterranean Fauna 

Potential impact on 
significant subterranean 
fauna habitats during 
construction. 

Environmental Protection Authority. (2018c). Factor Guideline: Landforms  Potential impact to coastal 
dune values during 
construction and operation. 

Environmental Protection Authority. (2016m). Environmental Factor 
Guideline: Terrestrial Environmental Quality 
Environmental Protection Authority. (2016n). Environmental Factor 
Guideline: Terrestrial Fauna  
Environmental Protection Authority. (2016o). Technical Guidance: 
Terrestrial Fauna surveys  
Environmental Protection Authority. (2016p). Technical Guidance: 
Sampling methods for terrestrial vertebrate fauna  
Environmental Protection Authority. (2016q). Technical Guidance: 
Sampling of short range endemic invertebrate fauna 

Potential impact on 
terrestrial fauna from 
clearing habitat and 
impacting on fauna during 
construction. 

Environmental Protection Authority. (2018d). Environmental Factor 
Guideline: Inland Waters 

Potential impact from 
groundwater abstraction and 
surface water/drainage 
management during 
construction and operation. 

Environmental Protection Authority. (2020). Factor Guideline: Greenhouse 
Gas Emissions  

Potential impact from scope 
2 GHG emissions during 
operation. 
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Environmental Protection Authority Policy or Guideline Relevant Proposal aspect 
Environmental Protection Authority. (2016s). Environmental Factor 
Guideline: Social Surroundings 
Environmental Protection Authority. (2016t). Environmental Factor 
Guideline: Human Health 

Potential impact associated 
with Aboriginal and cultural 
values, GHG production and 
dust emissions. 

Environmental Protection Authority. (2020). Perth's Coastal Waters 
Environmental Values and Objectives  

Sets water quality 
objectives. 

CoW. (2016). Alkimos Coastal Node – Local Structure Plan Planning and amenity 
considerations. 

3.3 Other approvals and regulation 

3.3.1 Tenure 

The Proposal occurs on land listed in Table 3-5. 

Table 3-5: Tenure 

Proposal element Tenure 
SDP and Eglinton GWTP Water Corporation – Lot 3000 on Deposited Plan 415979 
Pipeline to Wanneroo Reservoir Water Corporation 

State of WA 
City of Wanneroo (CoW) 
Housing Authority 
Department of Planning, Lands and Heritage  
Main Roads Western Australia (Road Reserve) 
Private Land 

3.3.2 Decision-Making Authorities 

The authorities listed in Table 3-6 have been identified as the key relevant Decision-Making 
Authorities (DMAs) for environmental aspects of the Proposal. Other DMAs may be identified by 
the EPA throughout the referral and assessment process. 

Table 3-6: Decision-Making Authorities relevant to the Proposal 

Decision-Making Authority Relevant legislation 
Western Australia 
Minister for the Environment Environmental Protection Act 1986 (Part IV) 

Biodiversity Conservation Act 2016 
Chief Executive Officer, Department of Water and 
Environmental Regulation (DWER) 

Environmental Protection Act 1986 (Part V) 

Western Australia Planning 
Commission/Department of Planning, Lands and 
Heritage 

Planning and Development Act 2005 

Department of Primary Industries and Regional 
Development (Fisheries) 

Aquatic Resources Management Act 2016 
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Decision-Making Authority Relevant legislation 
Emergency Services Commissioner, Department of 
Fire and Emergency Services 

Bush Fires Act 1954 

Chief Health Officer, Department of Health Health Act 1911 

Chief Officer, Department of Mines, Industry 
Regulation and Safety 

Dangerous Goods Safety Act 2004 

Department of Biodiversity, Conservation and 
Attractions 

Biodiversity Conservation Act 2016 
Conservation and Land Management Act 1984 
Environmental Protection (Clearing of Native 
Vegetation) Regulations 2004 

Commonwealth 
Department of Agriculture Water and the 
Environment (Cwth) 

Environment Protection and Biodiversity 
Conservation Act 1999  

3.3.3 Other approvals required 

Several other State approvals will be required to construct and operate the Proposal. The key 
secondary approval requirements are listed in Table 3-7. Other approvals may be identified 
throughout the referral and assessment process. 

Table 3-7: Secondary environmental approvals relevant to the Proposal 

Proposal activity Agency Type of approval Legislation regulating 
the activity 

Construct prescribed 
premises 

DWER Works approval EP Act (Part V) 

Abstraction of 
groundwater (for 
construction purposes) 

DWER Licence to take 
groundwater (5C) 

Rights in Water and 
Irrigation Act 1914 (RIWI 
Act) 

Construction of bores DWER Licence to construct or 
alter well (26D) 

RIWI Act 

Storage of goods 
classified as dangerous 
goods 

Department of Mines, 
Industry Regulation and 
Safety (DMIRS) 

Dangerous goods 
licence 

Dangerous Goods 
Safety Act 2004 (DG 
Act) 

Operate prescribed 
premises 

DWER Licence EP Act (Part V) 

Potential impacts on 
conservation significant 
species 

Department of 
Biodiversity, 
Conservation and 
Attractions (DBCA) 

Lawful authority Biodiversity 
Conservation Act 2016 
(BC Act) 

Ground disturbance 
activities that impact 
lands managed under 
the Conservation and 
Land Management Act 
1984 (CALM Act). 

DBCA Disturbance Approval 
Submission (DAS) 

Conservation and Land 
Management Act 1984 
(CALM Act) and BC Act 
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3.3.4 Alkimos Water Precinct 

The existing Alkimos WWTP has been previously assessed and approved under Ministerial 
Statement 755, issued by the then Minister for Environment on 12 November 2007. The Alkimos 
WWTP is subject to operating licence (L8434/2010/1), issued by DWER on 26 May 2011 under 
Part V of the EP Act.  

The Alkimos Water Precinct was defined during the Metropolitan Regional Scheme Amendment 
1029/33. The amendment was assessed by the EPA in 2006, which led to Ministerial Statement 
722 (EPA 2006a).  

During the Metropolitan Regional Scheme Amendment (1029/33) the land surrounding the Alkimos 
WWTP was designated as ‘public purposes’ reserve.  

As part of the EPA assessment of the MRS Amendment 1029/33, the EPA recommended that 
areas 9a and 10a be protected for conservation purposes to protect the integrity, function and 
environmental value of the bushland, including the landforms. Area 10b was subsequently added 
into Ministerial Statement 722 through the appeals determination process but was initially not 
flagged as containing any significant conservation value.  

Areas 9a, 10a and 10b are still designated as public purposes reserve in the MRS, and as such 
have a condition that allows for minor infrastructure to be installed within these areas, providing the 
work is undertaken in accordance with a management plan approved by the EPA. Appendix Q 
Alkimos Water Precinct - Environmental Management Plan is provided to address this requirement.  
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4 Stakeholder engagement 

4.1 Key stakeholders 

Key stakeholders for the Proposal are listed in Table 4-1. 

Table 4-1 Key stakeholders 

Stakeholder group 
State and Commonwealth Government 
Department of Agriculture, Water, and the Environment. 
Department of Planning, Lands and Heritage. 
Department of the Premier and Cabinet (Ministers for Water and Environment). 
Department of Water and Environmental Regulation - Environmental Protection Authority services. 
Department of Water and Environmental Regulation.  
Department of Aboriginal Affairs. 

Department of Biodiversity, Conservation and Attractions. 
Department of Primary Industries and Regional Development. 
Department of Health. 
Department of Treasury, Western Australia. 
National Native Title Tribunal. 
Local Government and key organisations 
CoW (including Elected Members). 
Western Australian Planning Commission (WAPC). 
Main Roads Western Australia. 
Development WA (previously LandCorp). 
Public Transport Authority – Metronet. 
Local Members of Parliament.  
Aboriginal groups 
Ballaruk (Whadjuk Noongar TO). 
South West Aboriginal Land and Sea Council. 
Non-government organisations. 
Surrounding landholders, land users, businesses, and interest groups. 
Lendlease. 
WA Fishing Industry Council. 
Recfishwest. 
Western Rock Lobster Council. 
Alkimos Beach Surf Lifesaving Association. 
Alkimos Beach Progress Association. 
Alkimos Eglinton Landowners Group. 
Urban Bushland Council. 
Local residents and community members. 
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Stakeholder group 
Conservation Council of Western Australia. 

4.2 Stakeholder engagement 

Stakeholder and community engagement for the Proposal commenced in 2017 and has been 
conducted in several formats, including face to face meetings with state and local government 
agencies, corporations, and public interest groups; participation in community events; and drop-in 
sessions in public spaces to promote general awareness and stimulate public feedback.  

Liaison with Aboriginal stakeholders, including TOs and representative groups, occurs through 
Water Corporation Aboriginal Affairs team.  

An online community, with feedback capabilities was established in early 2018, which provided 
regular updates on progress. Additionally, Water Corporation has placed advertisements in the 
local newspaper, which were syndicated on social media. 

To date, engagement for the investigations has resulted in: 
• More than 60 meetings with stakeholders. 
• More than 3,000 unique visitors to the online community with 42 feedback surveys received. 
• More than 300 conversations with community at four local events (hosted by the CoW, 

Lendlease and the Public Transport Authority). 
• Two briefings at the Alkimos Beach Progress Association. 
• Four drop-in information sessions at a local café. 
• Completion of Aboriginal Heritage and Archaeological Surveys including consultation with 

Whadjuk Community representatives. 
• Completion of a Social Impact Assessment. 
• Engagement with marine stakeholders (undertaken by WA Fishing Industry Council) prior to 

offshore investigations. 
• More than 20 media articles published in relation to the engagement, with frequent sharing of 

information via social media channels to local community groups and stakeholder networks.  

On 23 June 2022, the State Government announced at a press conference that Alkimos has been 
selected as the preferred location for a new seawater desalination plant. The State Government 
also released a media statement. Media, including the West Australian newspaper and ABC, 
covered the news story and coverage was largely positive. 

To support the announcement, Water Corporation strengthened the information available on Water 
Corporation website. This included the addition of a short video that provides general information 
about the project. 

Immediately following the State Government’s announcement, Water Corporation sent 5,616 
letters to owners and occupiers of properties in Alkimos advising that a proposal is being 
progressed for the Alkimos Seawater Desalination Plant. The letter advised that the proposal was 
being assessed by the EPA and that the EPA will consider submissions as part of its process. 
Recipients of the letter were referred to further general information on Water Corporation website, 
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as well as an online forum that is regularly updated on the progress of the proposal and enables 
two-way interaction with stakeholders. 

Water Corporation also sent 2,478 emails informing people about Alkimos SDP to owners and 
occupiers of properties in Alkimos (those for whom Water Corporation has email addresses), 
subscribers to the online forum and project stakeholders.  

In addition to a Community Engagement Strategy, an Aboriginal Engagement Strategy is being 
developed for this project. The Aboriginal Engagement Strategy will be developed in consultation 
with Traditional Owners and will identify opportunities for collaboration, participation, as well as art, 
education and cultural interpretation.  

Whilst continuing to progress approvals for the Proposal, stakeholder engagement will continue via 
the online platform, briefings, attendance at local events and face to face meetings where possible. 
Upcoming milestones for communication include informing stakeholders about the EPA public 
comment and providing information during design. The Proposal’s Stakeholder Engagement 
Register is provided in Appendix A Stakeholder Consultation Summary.  

Table 4-2 Stakeholder Engagement Schedule 

Stakeholder (or 
stakeholder 
group) 

Type / topic Method  Frequency / duration 

Planning 
TOs, Aboriginal 
stakeholders, 
and 
representative 
groups. 

Aboriginal Heritage 
Survey with TOs, TO 
consultation and 
information sharing 
regarding ASDP 
concept and 
Aboriginal Cultural 
significance of the 
project area. 
Progressing an 
Aboriginal 
Engagement 
Strategy in 
consultation with TOs 
and Aboriginal 
stakeholders. 

On-site survey jointly 
conducted by Whadjuk 
Community and WC 
representatives and 
face-to-face 
information sharing 
sessions. 

As required to develop an Aboriginal 
Heritage Management 
Plan/Agreement and design and 
progress an Aboriginal Engagement 
Strategy. 

Local residents. Information sharing 
regarding 
desalination plant 
concept. 

Online platform, 
attendance at key 
events, drop-in 
sessions.  

Quarterly or as required. 

Marine 
stakeholders. 

Information sharing 
on marine impacts 
and approvals. 

Briefings, email 
updates  

Key planning and approvals 
milestones or as required. 
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Stakeholder (or 
stakeholder 
group) 

Type / topic Method  Frequency / duration 

Utilities. Information sharing 
regarding 
desalination plant 
concept and impact 
to existing 
infrastructure. 

Face to face meetings, 
staff briefings and 
email updates. 

As required. 

CoW. Information sharing, 
community 
engagement and 
approvals updates. 

Face to face meetings, 
staff briefings, Council 
briefings and email 
updates. 

Quarterly or as required. 

Key groups and 
organisations. 

Information sharing, 
community 
engagement and 
approvals updates. 

Online community, 
email updates and 
face to face meetings 
where required. 

Key planning and approvals 
milestones or as required. 

Design 
TOs, Aboriginal 
stakeholders, 
and 
representative 
groups. 

Consultation on 
aspects of the design 
and implementation 
of the Aboriginal 
Engagement 
Strategy. 

Face-to-face or as 
appropriate. 

Quarterly or as required. 

Local residents Information sharing 
regarding the design 
of the plant, 
appearance of the 
plant and any other 
impacts.   

Online platform, 
attendance at key 
events, drop-in 
sessions, written 
notifications.  

Quarterly or as required. 

Marine 
stakeholders 

Information sharing 
on marine impacts 
and approvals. 

Briefings and email 
updates. 

Quarterly or as required. 

Utilities Information sharing 
to minimise impacts 
on existing 
infrastructure  

Written or as required As required. 

CoW Information sharing 
as design 
progresses. 
Community 
engagement and 
approvals update. 

Face-to-face briefings 
and written updates. 

Quarterly or as required. 

Key groups and 
organisations 

Information sharing 
community 
engagement and 
approvals updates. 

Online community, 
email updates and 
face-to-face meetings 
where required. 
 
 
 
 

Key planning and approvals 
milestones or as required. 
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Stakeholder (or 
stakeholder 
group) 

Type / topic Method  Frequency / duration 

Construction 
TOs, Aboriginal 
stakeholders, 
and 
representative 
groups. 

Buried Aboriginal 
artefacts. 
Participation 
opportunities. 

Whadjuk 
archaeological 
monitors to be present 
during marine and 
land excavations. 

During marine and land excavations. 

Local residents. Information on 
impacts, progress 
updates and 
Proposal milestones. 

Face to face meetings, 
letter drops, online 
community updates, 
email updates, 
attendance at local 
events and meetings. 

Monthly or as required. 

Marine 
stakeholders. 

Marine impacts, 
progress updates 
and Proposal 
milestones. 

Face to face meetings, 
briefings, and email 
updates. 

Key construction milestones or as 
required. 

CoW. Information on 
impacts, progress 
updates and 
Proposal milestones. 

Face to face meetings, 
staff briefings, Council 
briefings and email 
updates 

Monthly or as required 

Key groups and 
organisations. 

Progress updates 
and Proposal 
milestones. 

Face to face meetings, 
letter drops, online 
community updates 
and email updates. 

Monthly or as required. 

Utilities. Information sharing 
regarding 
construction impacts 
and services. 

Face to face meetings, 
staff briefings and 
email updates. 

As required. 

Operation 
TOs, Aboriginal 
stakeholders, 
and 
representative 
groups. 

Operational 
engagement and 
communication. 

As required by the 
Aboriginal Heritage 
Management 
Plan/Agreement and 
including Face to face 
meetings, staff 
briefings and email 
updates. 

As required by the Aboriginal 
Heritage Management 
Plan/Agreement. 

Local residents. Operational and 
maintenance 
enquiries. 

Face to face or 
email/phone 
responses 

As required. 

CoW Operational and 
maintenance 
enquiries. 

Face to face or 
email/phone 
responses.  

As required. 

4.3 Key stakeholder concerns 

Outcomes of stakeholder engagement and investigation have included the identification of key 
concerns, outlined in Table 4-3. Stakeholder concerns are recorded, further information and 
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feedback is provided as required. Concerns are used to inform Proposal management strategies to 
mitigate and minimise potential impacts of the Proposal on stakeholders. A summary of Water 
Corporation’s responses to address stakeholder concerns is provided in Table 4-3. Further details 
regarding the outcomes of the Proposal SIA (Appendix L) and impact mitigation strategies are 
provided in Section 12. 

Table 4-3 Key stakeholder concerns 

Stakeholder group Key concern / issue Management strategy  
TO, Aboriginal stakeholders and 
representative groups 

Disturbance of heritage sites or 
values 

Review and analysis of heritage 
information, engagement with 
relevant stakeholders 
(Stakeholder Engagement Plan), 
inclusion of heritage 
management plan in the CEMP 
and OEMP.  

TO, Aboriginal stakeholders and 
representative groups. 

Eglinton Groundwater Scheme: 
Effect of groundwater abstraction 
on the water table and 
vegetation/landscape in the 
vicinity of bores E10, E40 and 
E50.  

WC to monitor landscape within 
the drawdown cone of the bores 
for detrimental effects from 
groundwater abstraction. 

TO, Aboriginal stakeholders and 
representative groups. 

Waste minimisation. TOs do not 
consider excavated material to be 
waste.  TOs would like excavated 
marine tunnel material and 
surplus dune sediments to be put 
to beneficial use proximal to the 
location of excavation rather than 
disposed of at a landfill facility.   

Some dune material to be used 
to construct visual barrier around 
ASDP and as fill in proposed 
housing development. 

TO, Aboriginal stakeholders and 
representative groups. 

Impacts of site office and 
equipment laydown area on Lake 
Adams. 

Site of office and laydown area to 
be fenced and containment 
drains to be constructed to keep 
runoff from the limestone pad 
away from Lake Adams. 

TO, Aboriginal stakeholders and 
representative groups. 

Participation of Aboriginal 
people/companies in delivering 
the project.  

Water Corporation will encourage 
Aboriginal companies to 
participate in contract work and 
will accept recommendations. 

TO, Aboriginal stakeholders and 
representative groups. 

Lack of knowledge about 
Aboriginal heritage within the 
current community setting. 

Water Corporation to identify and 
create opportunities to share art 
and culture as part of the 
Proposal. 

Local Residents, CoW, Local 
Interest Groups and Developers 

Impacts of the Proposal on 
nearby homes and businesses 
(primarily visual amenity, property 
value, odour, and noise) 
 

Feedback from the community 
and stakeholders has been used 
in the design of the Proposal 
including lowering the height of 
the buildings and site 
improvements so the plant 
cannot be seen by existing and 
proposed residential 
development. 
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Stakeholder group Key concern / issue Management strategy  
Marine stakeholders, Local 
Residents, CoW, Local Interest 
Groups 

Impacts to Alkimos Beach access 
and brine impacts on the marine 
environment, impacts on access 
to marine area, including 
exclusion zones. 

Completion of noise assessment 
for ultimate site planning to 
understand likely noise and 
inform noise management. 
Provide information to 
stakeholders as it becomes 
available. 

Marine stakeholders, Local 
Residents, CoW, Local Interest 
Groups 

Marine construction impacts 
(noise, dust, vibration, light, 
increased traffic) 

Mitigating beach and seabed 
impacts through tunnelling of 
marine pipelines.  

Local Residents, CoW, and Local 
Interest Groups  

General construction impacts 
(noise, dust, vibration, light, 
increased traffic) 

Approved management plans to 
mitigation impacts including 
noise, light, dust, and vibrations. 
Review of traffic movements and 
potential mitigations to reduce 
impact on road network and the 
community.  
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5 Marine Environmental Quality 

5.1 EPA objective 

Marine environmental quality is assessed against contaminants in water, sediments and biota 
relative to natural background conditions (EPA 2016c). The EPA’s environmental objective for 
marine environmental quality is: “To maintain the quality of water, sediment and biota so that 
environmental values are protected” (EPA 2016c).  

Water Corporation is committed to protecting marine environmental quality and has taken steps in 
the design of the SDP infrastructure to maximise environmental outcomes, particularly around 
diffuser array which is designed to achieve a minimum initial dilution of 1:30. Sections 5.4.4 and 
5.4.5 summarise the characteristics of water and sediment quality in the MDE area and the results 
of the impact assessment before and after the mitigations have been applied. The intent of Section 
5.7, therefore, is to demonstrate that the discharge of the return seawater can be managed to 
achieve the EPA’s factor for marine environmental quality within 100m of the diffuser array.     

5.2 Policy and guidance 

Table 5-1: Policies and guidelines 

Policy or guidance Consideration 
Environmental Protection Authority. 
(2000). Perth’s Coastal Water: 
Environmental Values and 
Objectives. 

In 2000, the EPA developed an environmental management 
framework for Perth's coastal waters in consultation with the 
community and stakeholders. It identifies the environmental 
quality objectives for protecting local environmental values and 
provides an indication of where the objectives should apply within 
Perth's coastal waters.  

Environmental Protection Authority. 
(2016g). Technical Guidance: 
Protecting the quality of Western 
Australia’s Marine Environment. 

This document describes the application of the EIA process to 
Western Australia’s coastal waters.  It ensures proposals that 
have the potential to affect marine environmental quality are 
described and assessed in a sound and consistent manner that 
demonstrates how the EPA’s objective for marine environmental 
quality will be met.  

Environmental Protection Authority. 
(2017). Environmental Quality 
Criteria Reference Document for 
Cockburn Sound. 

The thresholds examined by the modelling are based upon EPA 
(2016g) and the environmental quality criteria for a high level of 
ecosystem protection, provided in EPA (2017). Water Corporation 
is committed to achieving and maintaining a high level of 
ecosystem protection within 100 m of the diffuser array, under its 
Environmental Quality Plan (EQP) for the Proposal.  

Environmental Protection Authority. 
(2021). Factor Guideline: Marine 
Environmental Quality. 

EPA (2021) defines and provides guidance on marine 
environmental quality, including the factors that may impact the 
marine environment. 
Marine environmental quality is assessed based on levels of 
contaminants in water, sediments, or biota, or to changes in the 
physical or chemical properties of waters and sediments relative 
to a natural state. 
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Other policy or guidance 
ANZECC & ARMCANZ. (2000). 
Australian and New Zealand 
Guidelines for Fresh and Marine 
Water Quality, National Water 
Quality Management Strategy No. 
4. 
ANZG. (2018). Australian Water 
Quality Guidelines for Fresh and 
Marine Waters. 

These documents and the assessments of impacts contained 
herein are based on guidance in the relevant EPA documents 
(cited above), which are in turn based on the high-level guidance 
provided in ANZECC & ARMCANZ (2000) and ANZG (2018).  

5.3 Overview of studies 

Figure 5-1 outlines the spatial and temporal extent of monitoring undertaken to support the 
Proposal. Monitoring commenced in 2005 as part of the approvals process for the existing Alkimos 
WWTP and continues to this day under the requirements of the Alkimos Marine Treated 
Wastewater Discharge Monitoring and Management Plan (MTWDM&MP) (Water Corporation 
2016). Contemporary studies included a year-long survey of water quality and metocean 
conditions, conducted between 2017 and 2018.  These contemporary surveys aimed to improve 
the historical understanding of regional metocean and water quality conditions to: 

a) inform the development of a hydrodynamic model; and  

b) assist with the design of the SDP.  

The purpose, extent and the key findings of the above studies are described in Table 5-2 and 
Table 5-3.  
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Table 5-2: Contemporary marine water quality and metocean studies  

Reference Study details Scope Survey / study effort Key findings Study / survey 
limitations 

Alkimos 
Metocean 
data (April 
2017 to March 
2018) 
summary 
report BMT 
(2018b). 

Collation of 
Alkimos 
metocean data 
from 2017 to 
2018  

Describes local 
metocean 
conditions following 
the deployment of 
the Acoustic Wave 
and Current 
(AWAC) 
instruments to 
determine local 
current speeds & 
direction.  

AWACs were deployed at four 
sites along an east-west transect, 
beginning ~200 m from the beach 
and extending ~5000 m to beyond 
the outer reef boundary. Data were 
collected over approximately 11 
months. 

 

Current directions at Alkimos are 
predominantly north-westerly 
between October and March but 
variable between April and October.  
Median depth-averaged current 
speeds range from 7.8 cm/s at the 
existing WWTP outfall (21 m depth) 
to 4.3 cm/s within the inshore reef 
(10 m depth).  

Nil 

Alkimos 
Desalination 
Plant 
Discharge 
Modelling: 
Model 
Calibration 
Report DHI 
(2019). 

Hydrodynamic 
calibration 
process used 
for Alkimos 
Desalination 
Plant Discharge 

Describes the 
comprehensive 
hydrodynamic 
model calibration 
process and 
provides an 
overview of local 
metocean and 
water quality 
results.  

The report details the approach to 
developing a local validated model 
to support the design process, 
environmental approvals and 
stakeholder engagement. 

The model was found to achieve a 
level of calibration and validation 
suitable for application to the 
Alkimos marine environment.  
 

Nil 

Alkimos 
baseline water 
quality 
sampling BMT 
(2019). 

Review of 
Alkimos water 
quality over a 
12-month 
period to 
determine 
broad 
characterisation 
of local 

Describes the 
results of a 
comprehensive 
baseline water 
quality monitoring 
program conducted 
over a 12-month 
period between 
2017 and 2018.  

In support of planning, design, 
approvals and future operation of 
the potential seawater desalination 
plant, seawater quality was 
examined on 5 occasions between 
October 2017 and October 2018. 
The study encompassed a wide 
range of parameters (conductivity, 
temperature, dissolved oxygen, 

The study found a largely stable 
environment with some evidence of 
weak stratification in the inshore 
waters.  
Dissolved oxygen levels were 
typically greater than 90% 
saturation and nutrient and 

Although comprehensive 
in its coverage of the 
broad Proposal area, data 
relating to salinities 
around the proposed 
diffusers is limited. Water 
Corporation has 
committed to two years of 
study to determine the 
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Reference Study details Scope Survey / study effort Key findings Study / survey 
limitations 

seawater 
quality.  

nutrients, heavy metals, salts, ions, 
bacteria, TSS, TPH, BOD, COD, 
cyanobacteria, and chlorophyll-a) 
and fulfilled the requirement to 
comprehensively document spatial 
and temporal changes in water 
quality parameters.  
Assessments were in accordance 
with the Australia and New 
Zealand Guidelines for Fresh and 
Marine Water Quality 
(ANZECC/ARMCANZ 2000, ANZG 
2018). 

chlorophyll-a levels were typical for 
an oligotrophic system. 
Metals and TPH were all below the 
limits of laboratory reporting, and 
salts and ions were typical for clean 
seawater.  

variability in salinity at the 
point of wastewater 
discharge, to better define 
baseline conditions.   

Alkimos 
Desalination 
Plant 
Discharge 
Modelling: 
Modelling 
Scenarios 
Report DHI 
(2019). 

Compilation of 
results from 
hydrodynamic 
modelling of 
Alkimos 
Desalination 
Plant 
Discharge.  

Describes the 
results of the 
hydrodynamic 
modelling with 
respect to different 
operational 
scenarios. 

Describes the approach to 
modelling, including the scenarios 
and the thresholds tested. 
Details the results of differing 
operational configurations on the 
performance of the outfall. 
Performance was defined as the 
characteristic level of dilution 
achieved, and whether these were 
adequate to meet the EPA’s 
criteria for a high level of ecological 
protection.  

Modelling demonstrated the 
proposed outfall design was 
capable of achieving dilutions 
sufficient to meet the EPA high 
ecological protection criteria. 
Specifically, modelling 
demonstrated the EPA’s criteria for 
salinity, temperature and dissolved 
oxygen would be met within 100 m 
of the proposed outfalls.  

Nil 

Alkimos 
Desalination 
Plant 
Discharge 
Modelling: 
Peer Review 
Panel Report 
Lord et al 
(2019). 

Peer review of 
Alkimos 
Desalination 
Plant Discharge 
Modelling. 

Outlines the results 
of the peer review 
panel’s 
assessment of the 
hydrodynamic 
model calibration 
process as well as 
the approach to the 
scenario modelling. 

To ensure the model was suitably 
robust, an independent peer review 
panel (PRP) was established to 
critically evaluate the performance 
of the model. The PRP, consisting 
of industry experts, assessed the 
model through its development, 
calibration, validation and its 
performance. The process resulted 
in several upgrades to the model, 

The panel provided multiple rounds 
of comments on the draft calibration 
and scenario reports which were 
subsequently incorporated into the 
final report.  

Nil 
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Reference Study details Scope Survey / study effort Key findings Study / survey 
limitations 

to deliver a comprehensive 
modelling study (DHI 2018, 2019). 
The PRP’s final report on the 
validation and calibration of the 
model (Lord et al 2019) is provided 
in Appendix E. The objective of the 
review was to ensure the model 
was of an appropriate rigor for 
application to the EIA.  

Estimate of 
drill cutting 
particle fall 
and trajectory 
data BMT 
(unpublished 
data). 

Desktop 
modelling of 
particles 
released from 
drilling. 

Modelling 
determined the 
likely fall and 
trajectory of 
particles released 
from the drilling of 
intake and outfall 
foundations, under 
a range of 
scenarios. 

The transport of particles from the 
drilling zone was estimated based 
on the physical properties of the 
cuttings (based on Stokes Law) 
and characteristic average current 
velocities. The model was 
developed based on the following 
assumptions: 
• The full volume of excavated 

material is discharged at the 
sea surface. 

• The sediments particles within 
the vicinity of the intake and 
outfall sites are predominantly 
medium sands (~64–82%), 
with smaller proportions of 
coarser material (i.e., coarse 
sands and gravels; ~1–10%) 
and finer material (i.e., fine 
sands, silts, and clays; ~17–
27%) (Oceanica 2005a). 

• A constant current speed of 0.1 
m/s (based on BMT 2019). 

• Settling velocities based on 
Stoke’s Law for particles 
>130 µm; and on published 

The modelled ‘footprint’ of the 
sediment deposition zone resulting 
from the drilling process, under 
scenario 2, extends 9-12 m from 
the drilling site with sediment 
deposition rates ~5 mm/m2/day 
constrained to within 10 m of the 
drilling site.  

The assessment was 
based on a conceptual 
and non-calibrated 
modelling tool. The results 
are therefore indicative.  
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Reference Study details Scope Survey / study effort Key findings Study / survey 
limitations 

values for particles <130 µm 
(Kemps and Masini 2017) 

• The model does not consider 
changing currents, flocculation 
of particles, or intermittent 
discharges.  

Two scenarios were investigated:  
• Discharge and spread of 

particles assuming all particles 
were reduced to <130 µm 
diameter during the drilling 
process. 

• Discharge and spread of 
particles assuming no change 
to native particle sizes during 
drilling.  
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Table 5-3: Historical and contemporary benthic studies used to inform the Proposal 

Relevant study / monitoring 
program 

Description 

Alkimos Marine Studies 
Programme December 2004 to 
November 2005: Summary 
Report (Oceanica 2006) 

The studies focussed on a range of physical, biological, and 
chemical components, both measured and historical, including:  
• Benthic habitat; 
• Currents; 
• Hydrodynamic modelling; 
• Phytoplankton communities; 
• Sediment quality; 
• Shoreline stability; 
• Water column structure; 
• Water quality; 
• Wave climate; and 
• Wind patterns. 

 
The studies fulfilled the requirement to document spatial and 
temporal variability in local environmental quality, using 
ANZECC/ARMCANZ (2000) and EPA (2005) approved methods.  

Alkimos Strategic Ocean Outlet 
Monitoring (ASOOM) program, 5 
yearly sediment quality 
assessments (Oceanica (2012), 
BMT Oceanica (2016a)) 

The ASOOM sediment quality program is undertaken every 5 years 
and focusses on the chemistry of the sediments around the Alkimos 
WWTP ocean outfall, as well as at a series of suitable reference 
sites.  
Sampling is undertaken using EPA (2005) sediment sampling 
protocols, which requires the collection and homogenisation of five 
sediment cores per site. Assessments are in accordance with the 
Australia and New Zealand Guidelines for Fresh and Marine Water 
Quality (ANZECC/ARMCANZ 2000, ANZG 2018). 

ASOOM annual reports 
(Oceanica (2012, 2013); BMT 
Oceanica (2014a, 2015, 2016b, 
2017, BMT (2018a)).  

The ASOOM program is conducted on a fortnightly basis between 
December and March of each year. The program assesses the 
quality of the water against a series of environmental quality criteria. 
Key parameters include: Enterococci spp., thermotolerant coliforms, 
salinity, light attenuation, chlorophyll-a, and inorganic nutrients.    
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Figure 5-1: Historical water and sediment sampling sites at Alkimos 
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5.4 Receiving environment 

The subsections below describe the metocean, water quality and sediment quality conditions at 
Alkimos based on data collected under historical and contemporary studies.  

5.4.1 Wave climate 

The Proposal area is exposed to persistently high swell conditions. Annual mean wave conditions 
approaching the outer reef have been measured at Hs = 1.8 m with an associated peak period of 
Tp = 12.2 s (DHI 2019). Wave direction was typically restricted to a narrow directional band 
between W–WSW and WSW–SW. Wave direction tended to turn in a clockwise direction from 
SW–WSW at Site D (offshore) to W–WSW at Site A (inshore) (Figure 5-1). The transition was 
attributed to wave refraction in shallow waters. Several extreme wave and strong current events 
occurred between July 2017 and October 2017 as measured at AWAC Sites C and D (Figure 5-1). 

5.4.2 Currents 

Broader-scale circulation in the region is dominated by the Leeuwin Current, a warm boundary 
current, which flows southwards along the edge of the continental shelf (DHI 2019). Inshore of the 
Leeuwin Current, the Capes Current flows northward due to upwelling and northward wind 
stresses and is therefore strongest in spring and summer months. Owing to its location on the 
inner coastal shelf, as well as proximity to the Leeuwin Current and the inshore Capes Current, 
nontidal residual flows contribute to the current energy on the shelf near the Alkimos site. 
Continental shelf waves induce long-period modulations in water level which can reach the same 
order of magnitude as the tide (Gallop et al, 2012, Mihanovic et al 2016). 

Current directions at Alkimos are predominantly north-westerly between October and March but 
variable between April and October (Figure 5-2). The transition to north-westerly currents occurs in 
October at Sites A-C, but is delayed until February at Site D. Current speeds at Sites C and D (0.2-
0.5 m/s) were higher than at Sites A and B (<0.2 m/s). Sites C and D experienced strong south-
easterly currents between April and October. Median depth-averaged current speeds range from 
7.8 cm/s at the existing WWTP outfall (21 m depth) to 4.3 cm/s within the inshore reef (10 m depth) 
(DHI 2019) (Figure 5-2).  
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Figure 5-2: Depth-integrated current speeds and directions   
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5.4.3 Ambient light 

Light attenuation coefficient values range typically between 0.05–1.5 log10 per metre but may 
exceed 100 NTU under periods of high wind, particularly in the winter months. Higher turbidity 
readings were generally accompanied by elevated TSS concentrations. 

5.4.4 Marine water quality  

Baseline data from various sources indicates that water temperatures vary seasonally between 
15.7 and 25.0°C (BMT 2018) and DO between 85% and 100% saturation (Oceanica 2012, 2013, 
BMT Oceanica 2014a, 2015, 2016b, 2017 2018). Historical CTD measurements indicate subtle 
differences between the surface and the bottom of the water column (typically 0.1- 0.5 psu) 
(Oceanica 2012, 2013, BMT Oceanica 2014b, DHI 2019). Inshore sites were typically 1 to 2°C 
warmer than offshore sites and subject to greater diurnal variability. Temperature gradients 
between the surface and bottom of the water column, when present, were circa 1°C.  

Data relating to the salinity of the receiving environment is incomplete because previous monitoring 
was not contiguous, short term and not measured at the proposed SDP diffuser site (Figure 5-1). 
Based on the regional data collected to date, salinity fluctuates seasonally between 34.6 and 36.6 
ppt (BMT 2018). On a spatial and vertical scale, salinity measurements were not substantially 
different between inshore and offshore locations (sites A and C respectively).  

To address the gap in salinity measurements, Water Corporation has committed to a two-year 
study to determine the variability in salinity at the point of wastewater discharge. The intent is 
better define the spatial and temporal differences in salinity, and to identify suitable trigger and 
threshold criteria for application in the marine environmental monitoring program for the operational 
and commissioning phases (Appendix H Commissioning and Operational Marine Environmental 
Management Plan).   

5.4.5 Marine sediment quality 

Sediment sampling was first completed in 2005 as part of the baseline assessment for the Alkimos 
WWTP. Samples were analysed for particle size, total organic carbon, nutrients, metals, 
carbonate, pesticides, and herbicides, at six sites above the inner reef line (~10 m depth) and six in 
the channel between the inner and outer reefs (~20 m depth) (Figure 5-3). Further analyses for 
grain size, total organic carbon, nutrients and metals were also undertaken in March 2011 and 
February 2016 (Figure 5-3). Sampling was undertaken at the edge of the low ecological protection 
area (LEPA) and at the reference sites. 

Sediment particle size fractions varied between sites. Near-shore sediments were dominated by 
coarse to medium grain particles. Large fractions were also present, with large to very coarse grain 
sizes present in some samples. Offshore sediments were generally finer, with a higher fraction of 
medium to fine grained sands (Figure 5-3). None of the samples contained silt or clay fractions 
(<63 μm).   
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Figure 5-3: Distribution of sediment particle sizes 
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5.5 Potential impacts 

The potential for impacts to environmental quality resulting from construction and operation of the 
Proposal are summarised in Table 5-4. Potential impacts categorised as moderate (or higher) are 
explored further in Sections 5.6 and 5.6.4. Potential impacts listed as minor are not considered any 
further in this document.  

Water Corporation continues to refine the sea water intake and outfall pipeline alignment to avoid 
potential impacts to avoid impacts to water quality.  Appendix T Alkimos Options Assessment 
presents an alternative location for the sea water intake and outfall pipeline for public consultation 
as they may form the basis of a minor project amendment prior to EPA assessment. 
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Table 5-4: Potential impacts to marine environmental quality in context of development stage 

Phase Potential impacts Impact Context and Assessment Significance of 
Impacts (prior to 
the application of 
mitigation 
measures) 

C
on

st
ru

ct
io

n 

Reduced light 
(elevated TSS). 

Direct There is potential for periodic elevations in turbidity and associated 
reductions in light penetration generated via the drilling of foundations for 
the marine risers, intakes structures and outfall diffusers. It is anticipated 
that the worst-case mobilisation of 32 m3 of sediments over a three-week 
period (equating to ~1.5 m3 per day per shaft), is unlikely to result in a 
significant sediment plume, leading to shading. Risks relating to persistent 
elevations in TSS are therefore considered of minor significance and are 
not assessed further in this document.  

2-Minor 

Toxicity (grouting 
materials). 

Direct There is potential for short-term release of toxicants during the grouting 
processes required to secure marine infrastructure. Grouting materials are 
used to secure the infrastructure and as such their inputs will be minimal. 
Mixing in the proposed excavation areas is high, meaning grouting 
materials will disperse rapidly in the event of their release. The risk that 
grouting fluids may impart acute and/or sub-lethal effects to the surrounding 
biota is therefore considered of minor significance. It is not considered 
further in this document.  

2-Minor 

Toxicity (flushing 
chemicals). 

Direct Commissioning requires disinfection, flushing and hydrostatic testing of the 
pipelines and RO plant, over a 30-week period. During this period, small 
amounts of construction residue and cleaning chemicals (CIP) will form part 
of the waste stream. WET testing on a sample of return seawater with and 
without the addition of CIP chemicals found the dilutions required to 
maintain a high level of ecological protection increased marginally from 
1:21.7 to 1:29.4. The small difference in toxicity between the solutions 
suggested the vector for toxicity was predominantly due to the osmotic 
imbalance caused by salinity and that CIP chemicals make a small 
contribution. Risks associated with flushing were therefore considered of 
minor significance and are not assessed further in document.   

2-Minor 

Stressor effects 
(tunnel residues). 

Direct The commissioning phase requires short-term (~4 months) flushing and 
testing of the outfalls and intakes. The flushing may result in the 

2-Minor 
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Phase Potential impacts Impact Context and Assessment Significance of 
Impacts (prior to 
the application of 
mitigation 
measures) 

mobilisation and discharge of construction residues. Some of the materials 
are potentially acidic resulting in a low pH discharge.  
The risks of discharging the various chemical additives and their 
degradation products formed during the pressure testing and pipeline 
disinfection process have been examined so that appropriate management 
measures can be implemented during the disposal of the pressure test and 
disinfection water. Risks are considered of minor significance and are not 
considered further in this document. 

C
on

st
ru

ct
io

n 

Toxicity 
(hydrocarbon spills 
and waste 
generation). 

Direct Marine construction activities include the use of a jack-up barge and 
support vessels, presenting potential risks due to hydrocarbons spills and 
waste generation. Installation of the intake structures and outfall diffusers 
will be undertaken from a temporary jack-up barge. Various hydrocarbons 
will be used as part of this operation, including diesel fuel, oil, and 
lubricants. The risks posed by hydrocarbon spills are considered of minor 
significance and are not considered further in this document.  

2-Minor 

O
pe

ra
tio

n 

Stratification 
(leading to a 
potential reduction 
in dissolved 
oxygen). 

Indirect Inputs of return seawater (brine) may lead to stratification (a persistent layer 
of saline water at the bottom of the water column). The potential for reduced 
mixing between the surface and bottom of the water column may lead to 
oxygen drawdown. The risk posed by persistent stratification and dissolved 
oxygen drawdown are of moderate significance. Consequently, they are 
considered in detail in Section 5.6.3.  

3-Moderate 

Stressor effects 
(increased salinity 
& temperature). 

Direct Inputs of return seawater to the receiving environment may lead to 
persistent salinity elevations in low-lying habitats. Elevated salinity may 
cause osmotic stress particularly in juvenile or larval stages. In addition, 
inputs of return seawater at temperatures higher than ambient may lead to 
artificial warming near the diffuser. Persistent elevations may exceed the 
tolerance limits of marine organisms. The risks posed by stressors, water 
temperature and salinity are considered of moderate significance. 
Consequently, they are considered in detail in Section 5.6.2.  

3-Moderate 

Toxicity  
(Eglinton 
supernatant). 

Direct The ASDP wastewater stream will consist primarily of concentrated return 
seawater with small inputs of backwash from the Eglinton GWTP. The 
Eglinton GWTP will produce a supernatant backwash containing 489 kL/d 

2-Minor 
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Phase Potential impacts Impact Context and Assessment Significance of 
Impacts (prior to 
the application of 
mitigation 
measures) 

polyelectrolyte. When added to the SDP waste stream, the polyelectrolytes 
will represent <0.27% of the total return seawater flow under Stage 1 of 
ASDP operation (186,300 kL/d). Nutrient levels in the raw groundwater are 
also expected to be low (nitrate ~3 mg/L and phosphorus ~0.04 mg/L), and 
when diluted in the return seawater stream will represent only a negligible 
fraction. Polyelectrolytes and nutrients will be diluted further under Stage 2 
of the ASDP development, when the plant reaches its full capacity of 100 
GL/a. The contribution of polyelectrolytes and nutrients from the Eglinton 
GWTP to the ASDP waste stream is therefore inconsequential in the overall 
mass balance for marine discharge quality. Risks are therefore considered 
of minor significance and are not assessed further in this document.   

Toxicity (RO 
maintenance, 
cleaning and 
disinfection, shock 
chlorination). 

Direct Cleaning, maintenance and disinfection chemicals may lead to localised 
toxicity near the diffuser. The risks posed by toxicity is of moderate 
significance. Consequently, it is assessed in detail in in Section 5.6.1. 

3-Moderate 
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5.6 Assessment of impacts 

5.6.1 Toxicity 

5.6.1.1 Sodium hypochlorite 

The membranes used in RO procedure must be cleaned regularly to maintain peak performance. 
Sodium hypochlorite is dosed between 5 mg/L to 20 mg/L within the pressure test and disinfection 
waters, but reduces rapidly to produce chloride, sodium and sulphate ions. These ions will be 
returned to the marine environment at a lower concentration than those found in natural seawater. 
Sodium hypochlorite and its by-products are unlikely to be detectable within the LEPA, or at the 
LEPA/HEPA boundary and therefore poses a negligible risk to the marine environment. The risk 
posed by sodium hypochlorite is therefore considered negligible and manageable under the EPA’s 
environmental quality management framework.  

5.6.1.2 Cleaning chemicals 

Plant maintenance involves the periodic cleaning of the pipe infrastructure using CIP chemicals. 
WET testing on a sample of return seawater with and without the addition of CIP chemicals found 
the dilutions required to maintain a high level of ecological protection increased marginally from 
1:21.7 to 1:29.4 (Table 5-5). The small difference in toxicity between the solutions suggested the 
vector for toxicity was predominantly due to the osmotic imbalance caused by salinity and that CIP 
chemicals make a small contribution. The CIP chemicals used at the ASDP will be used 
intermittently and at low concentrations. CIP is unlikely to be detectable within the LEPA, or at the 
LEPA/HEPA boundary and therefore poses a negligible risk to the marine environment.  The risk 
posed by cleaning and disinfection chemicals is therefore considered negligible and manageable 
under the EPA’s environmental quality management framework. 

Table 5-5: Dilutions required to achieve ecological protection derived from WET testing 

Level of ecological protection Dilutions required to achieve level of protection 
Brine only Brine + CIP chemicals 

High LEP 21.7 29.4 
Moderate LEP 9.1 9.1 

5.6.1.3 Chlorination 

Chlorination is unlikely to be required with Water Corporation preferring to seek an engineering 
solution to biofouling. The intake tunnel (described in Section 2.4.3.3) has been designed to allow 
marine growth of up to 100 mm after which continued growth of biofilm on the inner surface of the 
intake tunnel becomes self-limiting. If shock chlorination is used at all, it will be used intermittently 
at weekly to fortnightly intervals. Allowances have been made in the site layout and the pipe 
infrastructure for the inclusion of chlorine dosing should it be required. The risk posed by 
chlorination is therefore considered negligible and manageable under the EPA’s environmental 
quality management framework. 
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5.6.2 Stressor effects 

5.6.2.1 Salinity 

Unnaturally high salinities in the marine environment may lead to osmotic stress in marine 
organisms (Cambridge et al 2019). Osmotic stress occurs following a rapid change in osmotic 
pressure, causing the rapid passage of water across the cell membrane; in living cells this may 
result in rupture of the cell membrane and lysis of the cell (Sarka et al. 2020). Risks are more 
pronounced in marine invertebrates, which lack the osmotic regulatory function of higher 
vertebrates such as adult fish, reptiles and marine mammals (Davenport 1985). Invertebrates 
typically respond physically or spatially to elevated salinities, by closing or burial in the case of 
bivalve molluscs, or relocation in higher order organisms should they possess the means to do so 
(Davenport 1985).   

Because the return seawater at Alkimos will maintain a salinity roughly twice that of natural 
seawater, there is a potential for return seawater to sink to the seafloor where it may form a 
persistent layer of salty, poorly oxygenated water (see Section 5.6.3). Previous experience based 
on other desalination plants in temperate WA, including SSDP and PSDP, indicates that these 
bottom attached plumes maintain salinities 1 to 2 ppt higher than background. Mitigation therefore 
relies on the effective dilution of the return seawater through specially designed diffusers, which 
maximise the mixing of the brine in the initial dilution phase (Figure 5-4). Water Corporation has 
invested heavily in the design of the ASDP diffuser array to ensure it achieves a minimum initial 
dilution of 1:30.    

 

Figure 5-4: Conceptual diagram showing the dilution of the brine waste stream in the near field 
environment 

The potential for local organisms to experience osmotic stress due to the operation of the ASDP 
was assessed based on the results of WET testing (Intertek 2018, 2022), hydrodynamic modelling 
(DHI 2018, 2019; Appendix D), the dilution of the return seawater in the natural environment and a 
review of the published salinity thresholds for marine organisms; including locally relevant fauna, 
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the western rock lobster, snapper, abalone, blue manner crab and kelp (Ecklonia radiata) (risks 
associated with dissolved oxygen are assessed in Section 5.6.3).   

Following discharge, the return seawater was predicted to ‘flow’ to the deeper portion of the lagoon 
between the outer and second reef lines. This creates a continuous flow of dilute brine which 
having moved downslope makes its way through gaps in the reef or spreads laterally in a northerly 
and southerly direction (DHI 2019) (Figure 5-5). Although this results in a near-persistent 
stratification, the continuous flow also limits the hydraulic residence time and ensures adequate 
oxygen exchange to meet the EPA’s 90% saturation criterion (as discussed further in Section 
6.6.4).  

Despite the predicted semi-permanence of the dilute-brine layer, modelling predicted the ASDP 
diffusers would achieve a minimum initial dilution of 1:30 within 70 m of the diffuser. This equates 
to salinity elevations of +1.1 ppt above background within 70 m of the diffuser and +1.0 to +0.8 
further afield, where the maximum linear footprint of the plume is predicted to occur in Autumn 
(Figure 5-5; Appendix C). Based on the observed natural salinity range at Alkimos, the salinity 
elevations downslope from the diffusers will therefore be constrained to within 35.7 and 37.7 ppt 1; 
values that are well within the natural salinity range at Alkimos (see Section 5.4.4) and well within 
the published tolerance thresholds for temperate marine organisms, which based on 17 examples, 
is between 45 and 70 ppt (Table 5-6).    

 
1 Assuming a background summer salinity range at Alkimos circa 34.6-36.6 ppt (based on limited data).  
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Table 5-6: Published maximum salinity tolerances for (ppt) for temperate marine species  

Common name Scientific name Tolerance Reference 
Western Rock Lobster Panulirus cygnus 45 Dall (1974). 
Pink Snapper Chrysophrys auratus Adults 70 

Larva 50 
McGlennon (2003). 

Blue Manna Crab2 Portunus pelagicus 45 Romano & Zeng (2011). 
Western King Prawn3 Penaeus latisulcatus 46 Sang and Fotedar (2004). 
Australia Cuttlefish4 Sepia apama 50 Dupavilion & Gillanders (2009) . 
Scallop  Pecten furnatus 40 Nell and Gibbs (1986). 
Pipi Plebidonax deltoides 45 
Flay oyster Ostrea angassi 45 
Blue mussel Mytilus edulis 45 
Sydney cockle Anadara trapezia 45 
Greenlip abalone Haliotis laevigata 40 Burke et al (2001); Freeman 

(2001). Blacklip abalone Haliotis rubra 40 
Penaeid shrimp  Metapenaeus stebbingi 50 Ahmed &  Ayub (1999). 
Seagrass Posidonia australis 55 Walker et al. (1988). 
Seagrass Posidonia coriacea 50 
Kelp1 Ecklonia radiata 54-61 Intertek (2018, 2022). 
Yellow tail kingfish1  Seriola lalandi +3 to +9  Intertek (2018, 2022). 

Notes: 1. Based on EC10 values from WET testing applied to brine; 2. Tolerance range for juveniles; 3.    Adult tolerance 
for continued growth; 4. Highest salinity tolerance for embryos to develop; 28-38 ppt is optimal for species development.
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Figure 5-5: Modelled median salinity elevations in April
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The predicted salinity elevations achieved following the initial dilution phase were further examined 
in the context of recent WET testing, which determined the number of return seawater dilutions 
needed to achieve the ANZECC/ARMCANZ (2000) and ANZG (2018) 99% species protection 
guideline (Intertek 2018, 2022).  A sample of brine was used in the WET testing to confirm the 
salinities at which 10% of the organisms experiences a significant change in cell division during the 
fertilisation and/or early development life stages (also known as an EC10).  Extrapolating from the 
Intertek results, the salinities at which the EC10(%) were met equivalent to salinity elevations of +5 
to +6 ppt for crustaceans, +3 to +9 ppt for fish and +20 to +29 ppt for macroalgae (Figure 5-6). All 
are well above the predicted salinity elevation of +1.1 ppt following initial dilution, further 
strengthening the conclusion the disposal of the return seawater to the marine environment is 
unlikely to impact local marine organisms.   

Adding further confidence, previous WET testing (Intertek 2018, 2022) applied to samples obtained 
at the PSDP indicated that the ANZECC/ARMCANZ (2000) 99% species protection guidelines 
were achieved following dilutions of 1:22 and 1:30, respectively. Both dilutions are within or 
equivalent to the minimum design criteria for the diffusers, which will be built to achieve a minimum 
dilution of 1 in 30 at 70 m.   

Table 5-7 Results of WET testing applied to brine 

Study Level of species 
protection 

Trigger value (% 
sample) 

Dilution of brine 
required 

Intertek 2018 99% 4.6% 21.7 
Intertek 2022 99% 3.3% 30.0 

5.6.2.2 Increased water temperature  

The desalination process will produce a waste-stream that is about 4°C above ambient (DHI 2018). 
Changes in water temperature may have an impact on biota if temperatures exceed the normal 
range for a particular site (EPA 2017). Modelling predicted that the waste-stream, once diluted, 
should reduce to +0.13°C above background within 70 m of the outfalls (DHI 2018). This elevation 
is well below the +2°C criterion (see Appendix D, Section 6.6.4.2) and within the thermal 
tolerances of marine organisms. The potential for impacts due to persistent changes in water 
temperature is therefore considered negligible and manageable under the EPA’s environmental 
quality management framework.  
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Figure 5-6 EC10(%) and salinity (ppt) scatter plots from Intertek 2018 (A) and 2022 (B) 
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5.6.3 Stratification and effects on dissolved oxygen 

As discussed in Section 5.6.2, salinity elevations downslope from the diffuser were negligible and 
within the salinity tolerance thresholds of marine organisms (Table 5-6). Therefore, the key 
environmental risk from the brine discharge is not salinity; but rather the potential for stratification 
and its potential to lead to dissolved oxygen drawdown in the lower strata of the water column.    

Oxygen drawdown occurs when the rate of respiration (at the seafloor) exceeds the rate of oxygen 
recharge. The risk of drawdown is heightened in environments with little to no mixing, or where the 
stratification leads to stagnation of water at the sediment water interface. The potential for 
dissolved oxygen drawdown was assessed using a simple model which considered atmospheric 
inputs in combination with sediment oxygen demand. In combination the model simulates the rate 
of dissolved oxygen uptake at the surface water interface due to bacterial action, offset against the 
rate of dissolved oxygen recharge. Model results were subsequently interrogated against the 
EPA’s high ecological protection criteria for DO, which requires that the percentage saturation is 
maintained above 90%. The model was run under worst case conditions, assuming peak water 
temperatures and zero influence from wave action; which due to the ‘surge effect’ they create 
otherwise contributes significantly to mixing, particularly at the benthic level.  

Several scenarios were modelled, including conditions with and without the addition of treated 
wastewater and return seawater from the Alkimos WWTP and the ASDP, respectively. Outputs 
from the model indicated the environment at Alkimos is well mixed and characterised by median 
dissolved oxygen levels between 88% and 100% under both scenarios. While the addition of the 
effluent resulted in an increase in the cumulative area under the 90% criteria (Figure 5-7), the 
increase was negligible, and none of the exceedances were below a median of 88% for longer 
than 7 days.   
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Figure 5-7: Modelled areas of dissolved oxygen below the 90% criteria (pink cells) over the three-month period April to June 2017 for (a) 
baseline conditions (i.e., no ASDP or WWTP discharges) and (b) with ASDP and WWTP running
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The results for the operational scenario, in which effluent from the SDP was included, are not 
unexpected due to an increase in bottom-water residence times, brought about by the increase in 
bottom water density. However, as also discussed in Section 5.6.2, the continuous flow of the 
return seawater away from the diffuser, despite causing semi-permanent stratification, is also 
critical to the dissolved oxygen exchange process, which would otherwise be impeded if the layer 
remained static.   

Although modelling resulted in some exceedances of the 90% criterion, the modelling applied to 
dissolved oxygen was sensitive to vertical dispersion, such as that caused by surging waves 
(DHI 2019). Modelling used a conservative value for vertical dispersion, which effectively 
eliminated the effect of the surging waves. Even small departures from the dispersion applied 
resulted in the voiding of the exceedances, with a corresponding return to baseline conditions (DHI 
2019). It is therefore considered unlikely that the additional residence time imposed by the return 
seawater will result in a reduction in regional or localised dissolved oxygen to levels below the high 
ecological protection guideline of 90% saturation. The resulting situation based on the raw 
modelling results is that while the ASDP may contribute to marginal increase in salinity near the 
diffuser, it is not significant enough to cause frequent or permanent deviations from the EPAs high 
protection criteria of 90%, or the EPAs threshold criteria of 60%. Based on these results, the risk 
that stratification may result in persistent deoxygenation is considered low and manageable under 
the EPA’s environmental quality management framework.  

5.6.4 Cumulative impacts 

This section of the ERD addresses the potential impacts of Proposal, along with the historical and 
potential future impacts of the existing Alkimos WWTP. The assessment was based on the results 
of hydrodynamic modelling, which examined the potential for interaction between the plumes and 
the ramifications on dilution performance (due to the mixing of TWW with brine). Detailed methods 
together with the assumptions underpinning the assessment are provided in DHI (2019) Appendix 
D Alkimos Hydrodynamic Modelling: Draft Scenario Report and Appendix U.  

There are three scenarios under which the plumes may interact: ASDP near-field with TWW near-
field (Case A); TWW near-field with ASDP far-field (Case B) and TWW far field with ASDP far-field 
(Case C). Case C was considered in detail given the potential for entrainment of organic waste 
from the TWW plume into the ASDP return seawater plume, potentially leading to a bottom 
attached plume with a higher biological oxygen demand (BOD) than background. There is potential 
under this scenario to exacerbate dissolved oxygen drawdown at the benthic level.  

For Case A, modelling determined that although interaction may occur between the TWW dilute 
far-field plume and the near-field ASDP plume, this interaction is insufficient for either the assumed 
ASDP near-field plume physics to be substantially affected, or the TWW water quality criteria to be 
exceeded in the vicinity of the ASDP outfall due to the presence of the ASDP outfall.  

Under Case B, the presence of the WWTP outfall acts as a point-source mixing device that will 
provide additional dilution to the ASDP far-field plume (Figure 5-8). Any far-field ASDP plume 
entrained into the TWW near-field plume will thus be substantially diluted (>300 times) as it inserts 
higher in the water column. Prior to mixing with the TWW, the median salinity elevation of the 
return seawater at the TWW outfall would be 0.1 ppt. However, when diluted by the TWW, this 
reduces further to < 0.004 ppt, which is below the practical limit of detection. The mixing of the 
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plumes under this scenario results in a better environmental outcome, than if the plumes failed to 
interact.  

 

Figure 5-8 Vertical cross-shore section through the AWWTP outfall (Case B) showing annual 5th 
percentile dilutions 

Case C was examined in the context of dilutions under which the ASDP and TWW plumes were 
identifiable in the water column as distinct strata. For the purposes of the investigation, the far-field 
TWW plume was defined to a maximum dilution of 400 times and the far-field ASDP plume to a 
maximum dilution of 40 times. A dilution >40 times would have led to a situation in which the ASDP 
plume was barely discernible from background. Applying these limits to the entire model domain, 
over a 12-month simulation, lead to zero co-occurrences of the far-field TWW plume and the far-
field ASDP plume (Figure 5-9). In summary, the potential to exacerbate dissolved oxygen 
drawdown due to the mixing of the TWW and ASDP plumes was considered negligible.  

Based on these results, the potential for cumulative impacts were considered negligible and 
manageable under the EPA’s environmental quality management framework.  
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Figure 5-9 Vertical cross-shore section through the ASDP outfall (Case C) showing annual 5th 
percentile dilutions 

5.7 Mitigation 
Environmental Quality Plan presenting the Environmental Values (EVs) to be protected and the 
Environmental Quality Objectives (EQOs) to be achieved and the Levels of Ecological Protection 
(LEPs) is presented as Figure 5-10 . 

Water Corporation has applied the mitigation hierarchy to the Proposal to protect marine 
environmental quality and to meet the EPA's environmental quality objective for ecosystem 
integrity. Mitigation measures are summarised in Table 5-8 The key mitigating considerations 
include: 

• Strategically locating the outfalls and intakes to avoid key benthic habitats and communities. 
Reinforced through hydrodynamic modelling to ensure operational impacts are acceptable. 

• Locating marine outfalls to avoid cumulative impacts from the treated wastewater discharge 
from the Alkimos WWTP.  

• Pre-selection of tunnelling methods to reduce marine environment impacts associated with 
trenching.  

• Pre-selection of outfalls capable of achieving sufficient dilutions to meet the EPA's criteria for a 
high level of ecological protection, within 100 m of the outfalls.  

• Design and implementation of environmental management plans and/or frameworks for 
managing the construction and operations phases.  
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Environmental monitoring and management for the construction phase is outlined in the 
Construction Marine Environmental Management Plan (CMEMP) in Appendix G. The plan provides 
guidance on construction activities and the details in relation to the following:  

• Detailed monitoring and management requirements.  

• Timing/frequency of monitoring and management commitments. 

• Responsibilities for monitoring and management commitments. 

• Contingency planning/measures in the event of an environmental or safety issue.  

• Stakeholder consultation. 

• Reporting requirements to government and environmental regulators. 

The proposed approaches to managing the marine environment (the Environmental Quality Plan 
(EQP)) during the construction, commissioning and operational phases are outlined in the CMEMP 
and COMEMP documents in Appendix G and Appendix H respectively. The boundaries of the EQP 
are detailed in Figure 5-10.  
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Figure 5-10 Environmental Quality Plan 
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Table 5-8: Mitigation hierarchy for potential construction and operational impacts on marine environmental quality 

Impact Avoid Minimise Manage Monitor Rehabilitate Post 
Mitigation 
Impact 
Rankings 

Significant 
Residual 
Impact 

Offset (if 
required) 

Stratification 
(leading to a 
potential 
reduction in 
dissolved 
oxygen). 

Pre-selection of an  industry-
best-practice outfall capable 
of achieving sufficient 
dilutions to meet the EPA's 
criteria for a high level of 
ecological protection, within 
100 m of the outfalls. 
Strategic positioning of the 
outfall at a suitable distance 
from sensitive benthic 
communities and habitats.   
Placement of outfall on a 
natural gradient allowing the 
plume to continuously flow 
downslope and avoid 
stagnation. 
Seawater outfall diffusers will 
be oriented to optimise 
mixing and therefore 
minimise stratification. 

Water Corporation has developed a calibrated 
hydrodynamic and water quality model to predict 
the extent of salinity driven stratification and its 
effect on dissolved oxygen.  
Based on the modelling, the return seawater is 
predicted to ‘flow’ continuously to the deeper 
portion of the lagoon between the outer and 
second reef lines. Although this results in a near-
persistent stratification, the continuous flow also 
limits the hydraulic residence time which ensures 
adequate oxygen exchange to achieve median 
dissolved oxygen concentrations in the lagoon 
>90% saturation.  

Implementation 
of the 
COMEMP 
using the 
EPA’s 
framework for 
outcome based 
EMPs 
(Appendix H). 

Salinity and water temperature loggers at 
three sites on the LEPA/HEPA boundary and 
four reference sites, located beyond the 
influence of the TWW and ASDP plumes. 
 

Nil 1 – 
Insignificant / 
slight 
(a high level 
of ecological 
protection can 
be achieved 
beyond a low 
ecological 
protection 
area of 100 m 
radius; risks 
manageable 
under the 
EPA’s 
environmental 
quality 
management 
framework). 

No - 

Stressor 
effects 
(increased 
salinity & 
temperature). 

Pre-selection of an industry-
best-practice outfall capable 
of achieving sufficient 
dilutions to meet the EPA's 
criteria for a high level of 
ecological protection, within 
100 m of the outfalls. 
Placement of outfall on a 
natural gradient allowing the 
plume to continuously flow 
downslope and avoid 
stagnation. 

Water Corporation has developed a calibrated 
hydrodynamic model to predict the dilution of 
stressors (temperature and salinity) around the 
outfalls. 
Both salinity and temperature met their respective 
high ecological protection criteria within 70 m of 
the outfalls.  
The extent to which this is achieved in practice 
will be validated and monitored as part of the 
COMEMP. 

Implementation 
of the 
COMEMP 
using the 
EPA’s 
framework for 
outcome based 
EMPs). 
(Appendix H 

Salinity and water temperature loggers at 
three sites on the LEPA/HEPA boundary and 
four reference sites, located beyond the 
influence of the TWW and ASDP plumes. 
WET testing shall be conducted annually to 
ensure the number dilutions achieved at the 
LEPA boundary is sufficient to meet the 
EC10(%) values for key local taxa, based on 
sub-lethal chronic tests applied to macroalgae, 
fish and crustaceans. Testing shall be 
conducted using a sample of brine obtained 
during normal operations.  
 

Nil 1 – 
Insignificant / 
slight 
(a high level 
of ecological 
protection can 
be achieved 
beyond a low 
ecological 
protection 
area of 100 m 
radius; risks 
manageable 
under the 
EPA’s 
environmental 
quality 
management 
framework). 

No - 
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Impact Avoid Minimise Manage Monitor Rehabilitate Post 
Mitigation 
Impact 
Rankings 

Significant 
Residual 
Impact 

Offset (if 
required) 

Toxicity (RO 
maintenance, 
cleaning and 
disinfection, 
shock 
chlorination). 

Pre-selection of an  industry-
best-practice outfall capable 
of achieving sufficient 
dilutions to meet the EPA's 
criteria for a high level of 
ecological protection, within 
100 m of the outfalls. 
 
 

Water Corporation has developed a calibrated 
hydrodynamic model to predict the dilution of 
stressors temperature and toxicants around the 
outfalls. 
The additions of chemicals to the waste stream 
for operational purposes is expected to be 
minimal.  
The pre-determined level of dilution achieved by 
the outfalls is expected to be sufficient to dilute 
intermittent pulses of cleaning agents to safe 
levels, within 100 m of the outfalls.  
The extent to which this is achieved in practice 
will be validated and monitored as part of the 
COMEMP. 

Implementation 
of the 
COMEMP 
using the 
EPA’s 
framework for 
outcome based 
EMPs 
(Appendix H). 

Potential toxicants used for maintenance 
purposes will be monitored in line.  
WET testing will be conducted during the 
commissioning phase to determine the 
number of dilutions required to meet the 99% 
species protection guideline at the boundary of 
the LEPA/HEPA as per ANZECC/ARMCANZ 
(2000).  
The dilution will be compared to the validated 
number of dilutions achieved at the 
LEPA/HEPA boundary to determine whether 
the dilution is adequate to meet the 99% 
species protection guideline. The test sample 
will be collected at a time coinciding with the 
inputs of the CIP, to capture the theoretical 
worst-case conditions.  

Nil 1 – 
Insignificant / 
slight 
(a high level 
of ecological 
protection can 
be achieved 
beyond a low 
ecological 
protection 
area of 100 m 
radius; risks 
manageable 
under the 
EPA’s 
environmental 
quality 
management 
framework). 

No -- 
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5.8 Predicted outcome 

Based on the assessment of impacts presented in Section 5.6, the following outcomes are 
predicted:  

• Toxicity: WET testing on a sample of return seawater with and without the addition of CIP 
chemicals found the dilutions required to maintain a high level of ecological protection 
increased marginally from 1:21.7 to 1:29.4. The small difference in toxicity between the 
solutions suggested the vector for toxicity was predominantly due to the osmotic imbalance 
caused by salinity and that CIP chemicals make a small contribution. The CIP chemicals used 
at the ASDP will be used intermittently and at low concentrations. Any potential for toxicity due 
to the addition of chemicals to the plant infrastructure for maintenance purposes was predicted 
to be negligible and restricted to within 100 m of the outfalls. 

• Stressor effects: While modelling indicated there was potential for a marginal increase in 
salinity (<+1.1 ppt) along the seafloor, it was not significant enough to cause frequent or 
permanent deviations from the EPAs high protection criteria of 90% saturation, or the EPAs 
threshold criteria of 60% saturation.  

• Stratification: Despite the predicted semi-permanence of the dilute-brine layer, modelling 
predicted the ASDP diffusers would achieve a minimum initial dilution of 1:30 within 70 m of the 
diffuser. This equates to salinity elevations of +1.1 ppt above background within 70 m of the 
diffuser and +1.0 to +0.8 further afield, where the maximum linear footprint of the plume is 
predicted to occur in Autumn (Figure 5-5;Appendix D). Based on the observed natural salinity 
range at Alkimos, the salinity elevations downslope from the diffusers will therefore be 
constrained to within 35.7 and 37.7 ppt; values that are well within the natural salinity range at 
Alkimos (see Section 5.4.4), and well within the published tolerance thresholds for temperate 
marine organisms, which based on 17 examples, is between 45 and 70 ppt (Table 5-6).  

By implementing the mitigations detailed in Table 6-10, there are not expected to be any 
residual impacts to water and/or sediment quality and no offsets are considered to be 
required. The Proposal can, therefore, be managed to meet the EPA’s objective for marine 
environmental quality “To protect marine fauna so that biological diversity and integrity are 
maintained”. 

The Water Corporation is also currently investigating alternative options for the location of the 
marine intake and outfall. The marine options are under consideration to further minimise potential 
effects to the marine environment.  The options are presented in the ERD to enable the public to 
comment on the alternatives.  The options may be subject to an EP Act Section 43A change of 
proposal prior to assessment should the alternatives be found feasible.  The Proposal options are 
presented in Appendix T Alkimos Options Assessment. 
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6 Benthic Communities and Habitats 

6.1 EPA objective 

For the purposes of EIA, benthic communities are biological communities that live in or on the 
seabed. These communities typically contain light-dependent taxa such as algae, seagrass, 
mangroves and corals, which obtain energy primarily from photosynthesis, and/or animals such as 
molluscs, sponges and worms, that obtain their energy by consuming other organisms or organic 
matter. 

Benthic habitats are the seabed substrates that benthic communities grow on or in. They can 
range from unconsolidated sand to hard substrates such as limestone or igneous rock and occur 
either singly or in combination (EPA 2016a). The EPA’s environmental objective for Benthic 
Communities and Habitats (BCH) is: “to protect benthic communities and habitats so that biological 
diversity and ecological integrity are maintained” (EPA 2021).  

Water Corporation is committed to protecting benthic communities and habitats and has taken 
steps in the design of the ASDP infrastructure to maximise the environmental outcomes, 
particularly in the vicinity of the diffuser array which has been designed to achieve a minimum 
initial dilution of 1:30.  Sections 6.4 to 6.6 summarise the characteristics of BCH communities in 
Proposal area and the results of the impact assessment before and after the mitigations have been 
applied. The intent of Section 6, therefore, is to demonstrate that the discharge of the return 
seawater can be managed to achieve the EPA’s factor for BCH within 100m of the diffuser array. 

6.2 Policy and guidance 

The relevant EPA policies and guidelines and the scope of each of these as relevant to the 
Proposal, are presented in Table 6-1.   

Table 6-1: Policies and guidelines 

Legislative instruments 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999. 
EPA Policy or guidance Consideration 
Environmental Protection Authority (EPA 
2016a) Environmental Factor Guideline 
Benthic Communities and Habitats.  

Environmental Factor Guidelines (EFGs) pertain to the 
protection of Environmental Factors, while Environmental 
Factor Technical Guidance documents provide additional 
technical detail to the EFGs.  

Environmental Protection Authority (EPA 
2016e) Technical Guidance Benthic 
Communities and Habitats. 

The EPA (2016e) Technical Guidance - Benthic 
Communities and Habitats provides a framework for the 
assessment of impacts to BCH by a Proposal. 

6.3 Overview of studies  

BCHs at Alkimos are well documented following two separate rounds of mapping (Oceanica 
2005c; BMT 2018d) and six years of routine macroalgal community monitoring (Oceanica 2009, 
2010, 2011, 2012, 2013, BMT Oceanica 2014a) (Figure 6-1, Table 6-3). 
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Figure 6-1: Outlines the spatial and temporal extent of studies undertaken to: (a) support the approvals process for the Alkimos WWTP 
(approved 2007 under Ministerial Statement 755); (b) satisfy the commitments contained within the MTWDM&MP (Water Corporation, 
2016 (c), which is the study area 2017 (the large blue one) that was surveyed specifically for the ASDP). 
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Table 6-2: Benthic Communities and Habitats studies for the Proposal 

Reference Study 
Details 

Scope Survey / Study Effort Key Findings Study / Survey 
Limitations 

Extensive 
marine 
habitat 
mapping 
in support 
of the 
Proposal 
BMT 
(2018d). 

Vegetation 
mapping 
and non-
vegetated 
habitat 
extents 
within the 
marine 
Proposal 
area. 

The objective of the 
survey was to map 
the extent of 
vegetated and non-
vegetated habitats in 
the Proposal area. 
Broad categories 
included sand, reef, 
seagrass and 
macroalgae. These 
were subsequently 
partitioned into 
species or 
morphological group 
level classification 
where possible.  

Mapping covered 5400 ha 
and was undertaken using 
multispectral satellite imagery 
from December 2016 
combined with extensive 
ground truthing, using geo-
referenced towed video. The 
mapping covered a broader 
area than previous mapping 
exercises to improve 
knowledge of BCH in the 
Proposal Area. Ground 
truthing data were used to 
manually define seagrass and 
macroalgal habitats over the 
vegetated areas. 

The morphology of the benthic 
environment varies in rugosity from low 
relief to complex high relief structures, 
with networks of crevasses and caves.  
Seagrass and macroalgal communities 
dominate the shallow coastal waters from 
the beach to a depth of approximately 23 
m. Macroalgal communities consisting 
primarily of the kelp (Ecklonia radiata) 
dominated the reef structures, whereas 
seagrasses tended to predominate in the 
shallow lagoons near the shoreline.  

Nil 
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Table 6-3: Historical and contemporary benthic studies used to inform the Proposal 

Relevant study / monitoring 
program 

Description 

Baseline habitat mapping prior 
to WWTP operation (Oceanica 
2005c). 

Benthic habitat mapping in 2005 focussed primarily on the proposed 
route of the WWTP ocean outfall and encompassed an area of 
370 ha. The classification of the aerial imagery was supplemented by 
ground-truthing using towed underwater video and dives. A total of 24 
towed video transects, ranging from approximately 200–1000 m in 
length were distributed over the survey area. The habitat mapping 
was used to determine the potential direct and indirect losses of 
benthic primary producer habitat (BPPH) from the construction of the 
Alkimos WWTP. 

Baseline infauna survey prior to 
WWTP operation (Oceanica 
2005c). 

In 2005, a baseline infauna survey was completed at eight sites west 
of Alkimos (Oceanica 2005c). The objective was to determine the 
species richness and diversity of fauna communities prior to the 
construction of the Alkimos WWTP. At each site, five replicate 
sediment cores were collected to a depth of 200 mm. Four of the 
replicate samples from each site were sieved using a 1 mm sieve, 
while the fifth was sieved using a 0.5 mm sieve to capture smaller 
infauna. Infauna were identified to the lowest taxonomic level 
possible.  

Routine macroalgal community 
monitoring during WWTP 
operation (Oceanica 2009-2013, 
BMT Oceanica 2014a). 

Macroalgal community monitoring was completed between 2009 and 
2014 at three reference locations (2 north of Alkimos, and 1 south) 
and one impact location (adjacent to the outfall) (Figure 6-1). Within 
each of the four locations, five study sites were established based on 
previously determined depths and reef rugosity criteria (Oceanica 
2010). Prior to sampling, major macroalgal species were 
consolidated into seven super-categories based on their morphology 
and function.  

ASDP impact assessment 
habitat mapping (BMT 2018d). 

The most recent marine habitat mapping study covered a much 
larger area (5400 ha) than the 2005 survey. Mapping was undertaken 
using multispectral satellite imagery from December 2016, which was 
selected based on its clarity, low turbidity and near absence of 
artefacts such as sun-glint. Ground truthing data were used to 
manually define seagrass and macroalgal habitats over the vegetated 
areas.  

6.4 Receiving environment 

BCHs provide important nursery and refuge habitats for a diverse range of marine fauna, including 
for commercially important species such as the western rock lobster (Panulirus cygnus), Roe’s 
abalone (Haliotis roei) and octopus (Octopus spp; see Section 7.4.5. There are two distinct BCH 
types relevant to this proposal, which are discussed separately below: 
• Benthic primary producers (dominated by macroalgae and seagrasses); and 
• Benthic infauna communities (dominated by macroinvertebrates). 

6.4.1 Benthic primary producer communities and habitats 

Within the MDE area, benthic primary producing habitats occur predominantly on a network of low 
to high relief reef structures, interspersed between unvegetated sandy lagoons (Figure 6-2). The 
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reef structures consist of as an inner and outer reef platform separated by a deep (20-23 m), sand 
dominated lagoon (Figure 6-2).  The morphology of the reef structures vary in rugosity with 
networks of crevasses and caves. The average depth of the inner reef is ~10 m and the outer 
~20 m. The sediments in the area consist of medium sand grains and coarse shell fragments with 
a low organic content (Oceanica 2005b, 2011). 

Macroalgae is the dominant primary producer found on reef structures in the MDE area. The 
mapped BCHs in Figure 6-2 are representative of known regional habitats and no new BCH 
assemblages were identified in the most recent mapping survey (BMT 2018d). Macroalgal species 
in the MDE area consist primarily of kelp (Ecklonia radiata), robust browns, foliose browns, foliose 
reds, coralline reds, foliose greens and turf algae (Oceanica 2010); species examples from the 
MDE area are listed in Table 6-4.  

Seagrass meadows also occur in the MDE area but maintain a lower coverage than macroalgal 
communities. In the MDE area (temperate), seagrasses are primarily distributed in nearshore 
waters and are most prevalent in the north of the mapped area (Figure 6-2). The nearshore 
seagrass communities are largely dominated by A. griffithii and A. antarctica (also known as strap-
weed) and which are adapted to high energy systems with reef substrate, while other species also 
recorded in the area included P. coriacea, P. australis and P. sinuosa; Haolphila spp.; Zostera spp. 
(BMT 2018d). All species are commonly found in temperate marine areas in WA.   

Table 6-4: Morphological groups along with representative common genera used for macroalgae 
monitoring at Alkimos between 2009 and 2015 

Morphological group Species 
Robust browns Scytothalia, Platythalia, Cystophora 
Foliose browns Dictyopteris, Dictyota, Padina, Spatoglossum, Glossophora 
Foliose reds Hennedya, Plocamium, Callophycus 
Foliose greens Caulerpa, Bryopsis 
Coraline reds Amphiroa, Metamastophora, Metagoniolithon 
Ulva spp.  Various 
Turfing algae Various 

Table 6-5: Classification of benthic habitats mapped at Alkimos in 2017 

Dominant 
habitat 
category 

Habitat description Area 
(ha) 

Area 
(%) 

Macroalgal 
dominated reef  

Mixed Assemblage dominated by Ecklonia radiata; <30% 
Caulerpa spp. and Mixed Brown 

555 10 

Mixed Assemblage dominated by Ecklonia radiata; <30% 
Caulerpa spp., Mixed Brown, and Other Brown; <30% Filter 
Feeders 

330 6.1 

Mixed Assemblage dominated by Ecklonia radiata; <30% 
Caulerpa spp., Mixed Brown, and Other Brown); <30% Seagrass 
(Mixed Assemblage) and Filter Feeders 

119 2.2 

Mixed Assemblage dominated by Ecklonia radiata; <30% 
Caulerpa spp., Mixed Brown, Sargassum spp., Mixed Red and 
Encrusting Red 

645 12 
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Dominant 
habitat 
category 

Habitat description Area 
(ha) 

Area 
(%) 

Mixed Assemblage dominated by Mixed Brown; <30% Mixed Red 
and Encrusting Red; <30% Seagrass (Mixed Assemblage) 

25 0.47 

Mixed Assemblage dominated by Mixed Brown; <30% Sargassum 
spp.; <30% Seagrass (Mixed Assemblage) 

21 0.39 

Mixed Assemblage dominated by Sargassum spp. 10 0.19 
Mixed Assemblage 0.56 0.01 
Mixed Assemblage; <30% Ecklonia radiata and Sargassum spp.; 
<30% Seagrass (Mixed Assemblage) 

43 0.79 

Mixed Assemblage; <30% Ecklonia radiata, Caulerpa spp., Mixed 
Brown, Mixed Red and Encrusting Red; <30% Seagrass (Mixed 
Assemblage) 

77 1.4 

Mixed Assemblage; <30% Ecklonia radiata, Caulerpa spp., Mixed 
Brown, Other Brown, and Mixed Red; <30% Filter Feeders 

157 2.9 

Mixed Assemblage; <30% Ecklonia radiata, Mixed Brown; <30% 
Seagrass (Mixed Assemblage) and Filter Feeders 

42 0.78 

Mixed Assemblage; <30% Ecklonia radiata, Mixed Brown); <30% 
Seagrass (Mixed Assemblage; <30% Posidonia spp.) and Filter 
Feeders 

139 2.6 

Mixed Assemblage; <30% Sargassum spp.); <30% Seagrass 
(Mixed Assemblage; <30% Amphibolis spp.) 

105 1.9 

Subtotal 2269 42 

Seagrass 
dominated 

Amphibolis spp.; <30% Mixed Assemblage; <30% Macroalgae 
(Mixed Assemblage; <30% Ecklonia radiata, Sargassum spp. and 
Other Brown) 

147 2.7 

Amphibolis spp.; <30% Posidonia spp., Zostera spp., Mixed 
Assemblage; <30% Macroalgae (Mixed Brown) 

17 0.32 

Mixed Assemblage dominated by Amphibolis spp. and Posidonia 
spp.; <30% Macroalgae (Mixed Assemblage, Ecklonia radiata, 
Sargassum spp., Mixed Brown, and Other Brown) 

81 1.5 

Mixed Assemblage dominated by Amphibolis spp.; <30% 
Posidonia spp. and Zostera spp. 

17 0.32 

Mixed Assemblage; <30% Amphibolis spp. and Halophila spp.); 
<30% Macroalgae (Mixed assemblage; <30% Sargassum spp.) 

108 2.0 

Subtotal 371 6.9 
Other Bare sand 2742 51 

Exposed reef 9.1 0.17 
Unknown/unidentifiable 7.7 0.14 
Subtotal 2758 51 

Total 5398 100 
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Figure 6-2: Alkimos benthic habitat classification 
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6.4.2 Benthic infauna communities  

The term benthic infauna refers to any aquatic animal that lives in the substrate of a body of water. 
Such organisms are common in soft sediments and provide numerous ecosystem functions. Being 
part of a complex food web, infaunal communities are composed of both predators and prey. 
Trophic level (positions in the food web) of these species may change during its life cycles as the 
organism grows and their size, feeding mechanism, and nutritional requirements change. These 
organisms are also responsible for processes such as bioturbation (sediment disturbance), which 
is caused by infaunal burrowing and feeding. Bioturbation can, among other things, affect oxygen 
levels in sediments, cause redistribution and decomposition of organic matter, and alter the volume 
of suspended particles in the water. This, in turn, may negatively or positively affect water quality, 
refuge patterns, and feeding behaviour of organisms. 

While few studies have been undertaken, the available research suggests that the infaunal 
communities at Alkimos are relatively depauperate (Table 6-6 and Figure 6-3); Oceanica 2005c).  
Low infauna diversity is common in high energy environment with mobile sediments and large 
grain sizes (Wildsmith et al 2005). Of the taxa present, polychaetes and crustaceans are the most 
numerous, followed by molluscs, pycnogonids and sipunculids (Oceanica 2005c; Figure 6-3). The 
greatest (relative) diversity of infauna species occurred in sediments defined as ‘medium/fine clean 
sand’ and lowest diversity found in ‘medium sand with coarse shell’ (Table 6-6); however, 
insufficient numbers of individuals were found in samples to permit any meaningful exploratory 
assessment (e.g. multivariate analysis) to better understand if trends in abundance and 
composition were related to specific environmental variables (Oceanica 2005c).   

Table 6-6: Mean number of individuals, species, and species diversity of infauna 

Site Sediment type Number of 
individuals 

Number of 
species 

Species 
diversity 

1 Medium/fine sand 24 11 1.9 
2 Medium/fine sand 21 8 1.2 
3 Medium sand with some fines 18 7 1.0 
4 Medium sand 11 7 1.4 
5 Medium sand 15 9 2.1 
6 Coarse sand with shell 

fragments 
4 4 1.4 

7 Medium/fine sand 9 7 1.2 
8 Medium sand with shell 

fragments 
5 3 0.9 
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Figure 6-3: Infauna taxonomic richness 

 



 

123  

 

6.5 Potential impacts 

The potential for impacts to benthic communities and habitats resulting from construction and 
operation of the Proposal are summarised in Table 6-7. Those categorised as major or moderate 
impacts are explored further in Sections 6.6 and 6.7. Potential impacts listed as minor are not 
considered any further in this document. 
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Table 6-7: Potential impacts to BCH in context of development stage 

Phase Potential impacts Impact Context and Assessment Significance of 
Impacts (prior to the 
application of 
mitigation measures) 

C
on

st
ru

ct
io

n 

Removal Direct The marine infrastructures, including the marine risers, the intakes 
structures and the outfall diffusers, will be installed at the end of subsea 
tunnels, drilled using a TBM. Wherever possible, the ASDP 
infrastructures will be positioned at least 100m from the nearest 
seagrass and macroalgal communities. Direct losses of BCH will 
therefore be limited to bare sands (and the infauna contained within) at 
four drilling sites, each of 2 m diameter, plus the diameter of the 
infrastructures: 8.5 m in the case of the intake and 7.0 m in the case of 
the outfall. The risk posed by direct removal is of major significance. It 
is therefore assessed in detail in Section 6.6.1 

4-Major 

Reduced light (elevated 
TSS). 

Indirect There is potential for periodic elevations in turbidity and associated 
reductions in light penetration generated via the drilling of foundations 
for the marine risers and the placement of the intake and outfall 
structures. 
It is anticipated that the worst-case mobilisation of 175.6 m3 of 
sediments over a 5-day period (equating to ~8.7 m3 per day per shaft), 
is unlikely to result in a significant and/or prolonged sediment plume, 
with the potential to cause shading. Potential impacts due to persistent 
elevations in TSS are therefore considered of minor significance and 
are not assessed further in this document.  

2-Minor 

Smothering 
(sedimentation). 

Indirect There is potential for short-term elevations in turbidity generated 
through the drilling and installation of the marine risers, which may lead 
to increased TSS and deposition of materials nearby. The deposition of 
materials may lead to the smothering of BCH depending on the 
magnitude of deposition and the ‘thickness’ of the deposited layer. 
Risks associated with smothering are considered of moderate 
significance. Consequently, it is assessed in detail in Section 6.6.2.  

3-Moderate 

Toxicity (grouting 
materials). 

Direct Small amounts of grouting fluids will be used in the construction and 
securing of the marine infrastructure. Intermittent releases of grouting 
materials during the construction commissioning phases may affect 
local water quality and impact BCH near the outfalls and intakes. Given 
the high energy of the surrounding marine environment, together with 

2-Minor 
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Phase Potential impacts Impact Context and Assessment Significance of 
Impacts (prior to the 
application of 
mitigation measures) 

the small amounts of grouting materials, any material released to the 
water column are expected to disperse rapidly. The risk that grouting 
fluids may impart acute and/or sub-lethal toxicity effects to the 
surrounding BCH is therefore considered of minor significance and is 
not assessed further in the document.   

Toxicity (flushing 
chemicals). 

Direct Commissioning requires disinfection, flushing and hydrostatic testing of 
the pipelines and RO plant, over a 30-week period. During this period, 
small amounts of construction residue and cleaning chemicals (CIP) will 
form part of the waste stream. WET testing on a sample of return 
seawater with and without the addition of CIP chemicals found the 
dilutions required to maintain a high level of ecological protection 
increased marginally from 1:21.7 to 1:29.4. The small difference in 
toxicity between the solutions suggested the vector for toxicity was 
predominantly due to the osmotic imbalance caused by salinity and that 
CIP chemicals make a small contribution. Risks associated with 
flushing were therefore considered of minor significance and are not 
assessed further in document.   

2-Minor 

O
pe

ra
tio

n 

Stratification (leading to 
a potential reduction in 
dissolved oxygen). 

Indirect Inputs of return seawater (brine) may lead to stratification (a persistent 
layer of saline water at the bottom of the water column). The potential 
for reduced mixing between the surface and bottom of the water column 
may lead to oxygen drawdown. The risk posed by persistent 
stratification and dissolved oxygen drawdown are of moderate 
significance. Consequently, they are considered in detail in Section 
5.6.3.  

3-Moderate 

Stressor effects 
(increased salinity & 
temperature). 

Direct Inputs of return seawater to the receiving environment may lead to 
persistent salinity elevations in low-lying habitats. Elevated salinity may 
cause osmotic stress particularly in juvenile or larval stages. In addition, 
inputs of return seawater at temperatures higher than ambient may lead 
to artificial warming near the diffuser. Persistent elevations may exceed 
the tolerance limits of seagrasses, macroalgal and macroinvertebrate 
communities. The risks posed by stressors, water temperature and 
salinity are considered of moderate significance. Consequently, they 
are considered in detail in Section 5.6.2. 

3-Moderate 
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Phase Potential impacts Impact Context and Assessment Significance of 
Impacts (prior to the 
application of 
mitigation measures) 

Toxicity (RO 
maintenance, cleaning 
and disinfection, shock 
chlorination). 

Direct Cleaning, maintenance and disinfection chemicals may lead to localised 
toxicity near the diffuser. The risks posed by toxicity is of moderate 
significance. Consequently, it is assessed in detail in in Section 5.6.1. 

3-Moderate 
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6.6 Assessment of impacts 

6.6.1 Removal of BCH 

The potential for impacts to BCH during the laying of the pipeline infrastructure was eliminated 
following the decision to use tunnelling over more destructive methods. Direct impacts to BCH are 
therefore limited to the foundations needed to accommodate the intake and outfall structures, at 
7.0 x 7.0 m and 8.5 x 8.5 m respectively. The potential for direct losses of BCH is therefore limited 
to infauna and macrofauna communities residing within the footprint needed for the intake and 
diffuser structures, which are conservatively estimated to occupy no more than a 10 m radius. 
Infauna communities within the Proposal area relatively depauperate and the loss of small areas of 
bare sand, constrained to the width of the intake and outfall structure, is unlikely to affect the 
regional ecology.  Impacts to seagrass and macroalgal communities will be avoided as far as 
practicable by ensuring the foundations for the intake and outfall structures are positioned at least 
100 m from the nearest communities.  

BCH will be carefully managed throughout the excavation process to avoid seagrass and 
macroalgal habitats by implementing a 100 m buffer zone between the structures and the nearest 
seagrass and/or macroalgal communities.  

6.6.2 Smothering (sedimentation) 

The potential for smothering of macrofaunal communities was assessed using a simple conceptual 
particle dispersal model, in TUFLOW FV. Stokes Law was used to estimate the fall velocities of a 
range of particle sizes, estimated based on typical sediment characteristics and background 
currents speeds. Modelling investigated the theoretical dispersal and settlement of material based 
on the drilling of four shafts, each of 14 m depth and 2 m diameter, over a 5-day period. Under 
these assumptions, drilling resulted in the mobilisation of 175.6 m3 of crushed material in total, or 
43.9 m3 per site (or 8.7 m3 per shaft per day).  

The extent that smothering may impact macroinvertebrates is related to the depth, or the 
‘thickness’, of the sedimentation layer. For the motile elements of the macrofauna, an organism’s 
tolerance to sedimentation is based on its ability to escape burial (e.g., Table 6-8). Nichols et al. 
(1978;) and Miller et al. (2003) for example, found that the majority of invertebrates could avoid 
burial if the rate of deposition was restricted to 5-10 cm per m2 per day (see Table 6-8 for 
examples based on bivalves).  

Table 6-8: Escape potential for different bivalve groups for given rates of sediment burial 

Bivalve group EP10 (exotic sediment) 
(cm per m2 per day) 

EP10 (native 
sediment) (cm per m2 
per day) 

Epifaunal species – – 
Suspension feeders (on hard substrates) 0–4 – 
Infaunal species – – 
Labial palp deposit feeders 10 >45 to >57 
Mucus tube feeders 2-12 41 to >52 
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Bivalve group EP10 (exotic sediment) 
(cm per m2 per day) 

EP10 (native 
sediment) (cm per m2 
per day) 

Non-siphonate suspension feeders 1 to >10 5 to >15 
Siphonate suspension feeders (deep burrowers) >15 >11 
Siphonate suspension feeders (shallow 
burrowers) 

>6 to >40 10 to >45 

Siphonate deposit feeders >40 >36 
Infaunal mud worm Marenzellaria viridis - >5 
Epifaunal motile snail Ilyanassa obsoleta - 10-30 
Reef building polychaete Sabellaria vulgaris - <2 
Infaunal tube building crustacean Corophium 
volitator 

- 10 cm (per month) 

Notes: 1. EP10 means that 10% of the individuals can escape the given (maximum) depth of burial and re-establish 
themselves in normal feeding position at normal living depth. 2. Source: Kranz (1974 cited in Kjeilen-Eilertsen et al 
2004), Miller et al (2003), Nichols et al (1978) and Birklund and Wijsman (2005). 

Potential rates of sedimentation at the drilling sites were estimated under two scenarios:  
1. assuming drilling resulted in the crushing of particles to less than 130 µm, and  
2. assuming particles size fractions between 130 and 10,000 µm.  

Results of the modelling predicted maximum sedimentation thicknesses of 2 and 200 mm per m2 

over a 5-day period for scenarios 1 and 2, respectively. Taking into account the theoretical 5-day 
duration of the drilling procedure, these values reduce to 0.4 mm and 40 mm per m2 per day. While 
sedimentation thicknesses of ≤1 mm per m2 per day are well within the escape thresholds for 
motile marine invertebrates, some burial of invertebrates is expected at thicknesses >5 mm per m2 
per day (see Nichols et al (1978), Miller et al (2003) and Kranz (1974)).  

The modelled ‘footprint’ of the sediment deposition zone resulting from the drilling process, under 
scenario 2 extends 9 to 12 m from the drilling site (depending on orientation), with sediment 
thicknesses greater than 25 mm per m2 (equivalent to 5 mm per m2 per day) constrained to within 
10 m of the drilling site.  

Based on these outputs, it is conservatively estimated that potential impacts due to smothering 
(burial) will be restricted to within a 10 m radius of the drilling sites. Notably, this footprint includes 
the area of inundation resulting from the placement of the intake and outfall infrastructures, which 
are predicted to occupy 8.5m2 and 7.5m2, respectively.   

6.6.3 Toxicity 

6.6.3.1 Chemicals used in reverse osmosis maintenance 

The risks posed by the addition of sodium hypochlorite to the return seawater are detailed in 
Section 5.6.1.1. The membranes used in RO procedure must be cleaned regularly to maintain 
peak performance. Sodium hypochlorite is dosed between 5 mg/L to 20 mg/L within the pressure 
test and disinfection waters, but reduces rapidly to produce chloride, sodium, and sulphate ions. 
These ions will be returned to the marine environment at a lower concentration than those found in 
natural seawater. Sodium hypochlorite and its by-products are unlikely to be detectable within the 
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LEPA, or at the LEPA/HEPA boundary, and therefore poses a negligible risk to the marine 
environment. The risks posed by the use of sodium hypochlorite for maintenance purposes if 
therefore considered negligible.  

6.6.3.2 Cleaning and disinfection chemicals  

The risks posed by the addition of CIP to the return seawater are detailed in Section 5.6.1.2. In 
summary, the CIP chemicals used at the ASDP will be used intermittently and at low 
concentrations. CIP is unlikely to be detectable within the LEPA, or at the LEPA/HEPA boundary, 
and therefore poses a negligible risk to the marine environment. The risk posed by cleaning and 
disinfection chemicals is therefore considered negligible. 

6.6.3.3 Chlorination 

The risks posed by the chlorination are detailed in Section 5.6.1.3. If chlorination is used at all, it 
will be used intermittently at weekly to fortnightly intervals. Allowances have been made in the site 
layout and the pipe infrastructure for the inclusion of chlorine dosing should it be required.  The risk 
posed by chlorination is therefore considered negligible. 

6.6.4 Stressors effects 

6.6.4.1 Salinity  

Unnaturally high salinities in the marine environment may lead to osmotic stress in marine 
organisms (Cambridge et al 2019). Osmotic stress occurs following a rapid change in osmotic 
pressure, causing the rapid passage of water across the cell membrane; in living cells this may 
result in rupture of the cell membrane and lysis of the cell (Sarka et al. 2020). Risks are more 
pronounced in marine invertebrates, including BCH, which lack the osmotic regulatory function of 
higher vertebrates such as adult fish, reptiles and marine mammals (Davenport 1985). 

The risks posed by osmotic stress are considered in detail in Section 5.6.2. Risks were assessed 
based on the results of WET testing, hydrodynamic modelling, the dilution of the return seawater in 
the natural environment, a review of the published salinity thresholds for temperate marine 
organisms, including locally relevant seagrasses and macroalgae. The outcome of the assessment 
was that the ASDP diffusers would achieve a minimum initial dilution of 1:30 within 70 m of the 
diffuser. This equates to salinity elevations of +1.1 ppt above background within 70 m of the 
diffuser and +1.0 to +0.8 further afield, where the maximum linear footprint of the plume is 
predicted to occur in Autumn (Figure 5-5;Appendix B).  

Based on the observed natural salinity range at Alkimos, the salinity elevations downslope from the 
diffusers will therefore be constrained to within 35.7 and 37.7 ppt 2; values that are well within the 
natural salinity range at Alkimos (see Section 5.4.4) and well within the published tolerance 
thresholds for temperate seagrass and macroalgal communities (Table 5-6). Based on these 
results, the risk posed by osmotic stress is considered negligible and entirely manageable under 
the EPA’s environmental quality management framework.  

 
2 Assuming a background summer salinity range at Alkimos circa 34.6-36.6 ppt (based on limited data).  
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6.6.4.2 Increased water temperature  

The return seawater is predicted to maintain temperatures approximately 4°C above ambient (DHI 
2018). Changes in water temperature may impact marine organism if temperatures exceed the 
normal range for a particular site (EPA 2017). Modelling predicted that the waste-stream, once 
diluted, should reduce to +0.13°C above background within 70 m of the outfalls (DHI 2018, 
Appendix D). This elevation is well below the +2°C criterion, and within the thermal tolerances of 
marine organisms. The potential for impacts due to persistent changes in water temperature is 
therefore considered negligible and manageable under the EPA’s environmental quality 
management framework.  

6.6.4.3 Stratification and effects on dissolved oxygen 

The potential for stratification with flow on effects to dissolved oxygen is discussed in detail in 
Section 5.6.3. The potential for dissolved oxygen drawdown was assessed using a simple model 
which considered atmospheric inputs in combination with sediment oxygen demand. In 
combination the model simulates the rate of dissolved oxygen uptake at the surface water interface 
due to bacterial action, offset against the rate of dissolved oxygen recharge. Several scenarios 
were modelled, including conditions with and without the addition of treated wastewater and return 
seawater from the AWWTP and the ASDP, respectively.  

Outputs from the model indicated the environment at Alkimos is well mixed and characterised by 
median dissolved oxygen levels between 88% and 100% under both scenarios. While the addition 
of the effluent resulted in an increase in the cumulative area under the 90% criteria (Figure 5-7), 
the increase was negligible, and none of the exceedances were below a median of 88% for longer 
than 7 days. 

The results for the operational scenario, in which effluent from the ASDP was included, are not 
unexpected due to an increase in bottom-water residence times, brought about by the increase in 
bottom water density. However, as also discussed in Section 5.6.2, the continuous flow of the 
return seawater away from the diffuser, despite causing semi-permanent stratification, is also 
critical to the dissolved oxygen exchange process, which would otherwise be impeded if the layer 
remained static.   

Although modelling resulted in some exceedances of the 90% criterion, the modelling applied to 
dissolved oxygen (DO) was sensitive to vertical dispersion, such as that caused by surging waves 
(DHI 2019). Even small departures from the dispersion applied resulted in the voiding of the 
exceedances, with a corresponding return to baseline conditions (DHI 2019). It is therefore 
considered unlikely that the additional residence time imposed by the return seawater will result in 
a reduction in regional or localised dissolved oxygen to levels below the high ecological protection 
guideline of 90% saturation. The resulting situation based on the raw modelling results is that while 
the ASDP may contribute to marginal increase in salinity near the diffuser, it is not significant 
enough to cause frequent or permanent deviations from the EPAs high protection criteria of 90%, 
or the EPAs threshold criteria of 60%. Based on these results, the risk that stratification may result 
in persistent deoxygenation is considered low and manageable under the EPA’s environmental 
quality management framework.   
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6.6.5 Cumulative impacts to BCH 

EPA’s Technical Guidance - Protection of Benthic Communities and Habitats (EPA 2016e), and 
Environmental Impact Assessment of Marine Dredging Proposals (EPA 2016f) were applied to 
determine the potential for direct and indirect impacts to BCH due to the construction and operation 
of the Proposal. EPA (2016f) provides a conservative, risk-based spatial assessment framework 
for evaluating potential cumulative loss or serious damage to BCH. The principles of this approach 
were applied to determine the extent of direct and/or indirect impacts to seagrass and macroalgal 
habitats due to construction and operational activities. The assessment considered all losses:  
• prior to all human-induced disturbance. 
• existing at the time of the Proposal. 
• remaining after implementation of the Proposal. 

Underpinning this approach is the setting of Local Assessment Units (LAU). For this Proposal, an 
LAU of 5,398 ha, which is inclusive of the historical losses from the construction of the Alkimos 
WWTP has been defined. By establishing the LAU, it is possible to calculate the proportionate 
scale of disturbance to BCH, relative to the overall amount of BCH that occurs locally. 

6.6.5.1 Historical BCH losses 

The trenching needed for the placement of the Alkimos WWTP ocean outfall represents the only 
source of BCH impact within the defined LAU. A total of 3.3 ha of BCH was lost during the 
trenching activities, and the operation of the WWTP has had no detectable impacts on BCH 
communities since that time (Water Corporation 2016). 

6.6.5.2 Losses of BCH due to the Proposal 

Contemporary BCH loss calculation were undertaken assuming the total loss of habitats within 
100 m of the intake and outfall structures, equating to 8.38 ha. This is a conservative approach 
recognising:  
a) the potential for impacts will be carefully managed to avoid seagrass and macroalgal habitats; 

and  
b) potential impacts, if they occur at all, will be constrained to within a 10 m radius of the drilling 

points. 

When combined with the historical losses due to trenching for the WWTP, historical and predicted 
losses amount to 11.68 ha, representing less than 1% of the LAU (Table 6-9). 

Table 6-9: Cumulative loss assessment of BCH mapped within the local assessment unit 

Habitat Type  Mapped extent 
(2018)  

Habitat loss 
WWTP  ASDP  Total Proportion 

Seagrass and reef 371 0.19 0.00 0.19 <0.5% 
High relief reef 6454  0.83 2.22  3.79 0.6% 
Low relief reef 0.06 
Reef 0.68 
Bare sand 2,742 1.54 6.16 7.70 <0.5% 
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Habitat Type  Mapped extent 
(2018)  

Habitat loss 
WWTP  ASDP  Total Proportion 

All other habitat types1 1,640 0 0 0 0 

Represents habitat types mapped but not impacted by historical or proposed developments. 
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Figure 6-4: Spatial extent of the Alkimos LAU 
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Figure 6-5: Zone of historical loss together with the zone of predicted loss 
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6.7 Mitigation 

Water Corporation has applied the mitigation hierarchy to the Proposal to protect BCH so that 
biological diversity and ecological integrity are maintained. Mitigation measures are summarised in  
Table 6-10.  

The key mitigating considerations include: 
• Excavations for the marine infrastructures to be strategically positioned (where possible) at 

least 100 m from the nearest seagrass and macroalgal habitats. 
• Pre-selection of tunnelling methods to reduce impacts associated with trenching.  
• Pre-selection of outfalls capable of achieving sufficient dilutions to meet the EPA's criteria for a 

high level of ecological protection, within 100 m of the outfalls. 
• Design and implementation of environmental management plans and/or frameworks for 

managing the construction and operations phases.  

Environmental monitoring and management for the construction phase is outlined in the CMEMP in 
Appendix G. The plan provides guidance on construction activities and the details in relation to the 
following:  
• Detailed monitoring and management requirements.  
• Timing/frequency of monitoring and management commitments. 
• Responsibilities for monitoring and management commitments. 
• Contingency planning/measures in the event of an environmental or safety issue.  
• Stakeholder consultation.  
• Reporting requirements to government and environmental regulators. 

The proposed approach to operational environmental monitoring and management is outlined in 
the COMEMP in Appendix H. The Plan provides the environmental performance guidelines and 
standards for operations.  
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 Table 6-10: Summary of mitigation measures to ensure maintenance of ecological integrity 

Impact Avoid Minimise Manage Monitor Rehabilitate Post Mitigation 
Impact 
Rankings 

Significant 
Residual 
Impact 

Offset (if 
required) 

Removal Drilling will be limited to four 
sites of 2 m radii, and 
placement of inlet and outfall 
structures to two sites of 7.0 m2 
and two sites of 8.5 m2.  
 
All drilling apparatus and 
infrastructures shall be 
positioned (where possible) at 
least 100 m from the nearest 
seagrass and macroalgal 
habitats.   

If seagrass and macroalgal 
habitats cannot be avoided, 
direct losses of BCH (if any) 
will be limited to two sites of 7.0 
m2 and two sites of 8.5 m2.  
 
BCH will be carefully managed 
throughout the excavation 
process to avoid seagrass and 
macroalgal habitats. If 
management protocols are 
implemented as expected, 
direct losses of BCH will 
equate to zero. 

Implementation of a CMEMP 
(Appendix G) 
 

None required. Will be 
managed proactively under the 
CMEMP (Appendix G). 
 

Nil 1 – Insignificant / 
slight.  
 

No - 

Smothering / 
Physical 
damage 
(sedimentation). 

Drilling will be limited to four 
sites, each of 2 m radii.  
All drilling apparatus and 
infrastructures shall be 
positioned (where possible) at 
least 100 m from the nearest 
seagrass and macroalgal 
habitats.   
Sub-sea pipeline: On-shore 
disposal of excavated sediment 
from the Tunnel Boring 
Machine will avoid potential for 
direct and/or indirect impacts 
on marine quality associated 
with disposal of dredge spoil at 
sea. 

Pre-selection of the tunnelling 
methods to minimise impacts to 
the marine benthic 
environment, and limit 
suspension and resuspension 
of sediments. 
Use of an extended casing 
when drilling to manage the 
dispersal of drill cuttings. 
Levels of sedimentation above 
the burial threshold for motile 
marine invertebrates to be 
restricted to within 10 m of the 
drill head. 

Implementation of a CMEMP 
(Appendix G). 
 
 

Appropriate techniques to 
ensure drill cuttings remain 
within predicted dispersion 
zones.  

Nil 1 – Insignificant / 
slight.  
 

No - 

Stratification 
(leading to a 
potential 
reduction in 
dissolved 
oxygen). 

Pre-selection of outfalls 
capable of achieving sufficient 
dilutions to meet the EPA's 
criteria for a high level of 
ecological protection, within 
100 m of the outfalls. 

Seawater outfall diffusers will 
be oriented to optimise mixing 
and therefore minimise 
stratification. 
Water Corporation has 
developed a calibrated 
hydrodynamic and water 
quality model to predict the 
extent of salinity driven 
stratification and its effect on 
dissolved oxygen. 
The outcomes of modelling 
suggested that the additional 
residence time imposed by the 
return seawater is highly 
unlikely to result in a significant 
reduction in regional or 
localised DO. Any change in 
ambient DO is therefore 
expected to be minimal and 
therefore compliant with the 
EPA’s guideline for a high level 
of ecological protection. 

Implementation of a COMEMP 
(Appendix H). 

Salinity loggers at one 
compliance site on the 
LEPA/HEPA boundary and one 
reference site. 

Nil 1 – Insignificant / 
slight.  
 

No - 
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Impact Avoid Minimise Manage Monitor Rehabilitate Post Mitigation 
Impact 
Rankings 

Significant 
Residual 
Impact 

Offset (if 
required) 

Stressor effects 
(increased 
salinity & 
temperature). 
 

Pre-selection of outfalls 
capable of achieving sufficient 
dilutions to meet the EPA's 
criteria for a high level of 
ecological protection, within 
100 m of the outfalls. 

Water Corporation has 
developed a calibrated 
hydrodynamic model to predict 
the dilution of stressors 
(temperature and salinity) 
around the outfalls 
The outcomes of the modelling 
suggested that salinity and 
temperature would meet their 
respective high ecological 
protection criteria within 100 m 
of the outfalls. 

Implementation of a COMEMP 
(Appendix H). 

Salinity loggers at one 
compliance site on the 
LEPA/HEPA boundary and one 
reference site. 

Nil 1 – Insignificant / 
slight 
(effects restricted 
to within the Low 
Ecological 
Protection Area). 

No - 

Toxicity (RO 
maintenance, 
cleaning and 
disinfection, 
shock 
chlorination) 

Pre-selection of outfalls 
capable of achieving sufficient 
dilutions to meet the EPA's 
criteria for a high level of 
ecological protection, within 
100 m of the outfalls. 

Water Corporation has 
developed a calibrated 
hydrodynamic model to predict 
the dilution of stressors 
temperature and toxicants 
around the outfalls 
The additions of chemicals to 
the waste stream for 
operational purposes is 
expected to be minimal.  
The pre-determined level of 
dilution achieved by the outfalls 
is expected sufficient to dilute 
intermittent pulses of cleaning 
agents to safe levels, within 
100 m of the outfalls. 

Implementation of a COMEMP 
(Appendix H). 

Potential toxicants used for 
maintenance purposes will be 
monitored in line 

Nil 1 – Insignificant / 
slight 
(effects restricted 
to within the Low 
Ecological 
Protection Area). 

No - 
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6.8 Predicted outcomes 

In consideration of the outcomes of the impact assessment and proposed management / mitigation 
measures (including the establishment of a LEPA of 100 m radii around the outfalls) Water 
Corporation considers the EPA’s objective for benthic communities and habitats to “protect benthic 
communities and habitats so that biological diversity and ecological integrity are maintained” can 
be achieved. The following outcomes are predicted:  
• If management protocols are followed as expected (see CMEMP, Appendix G), direct losses of 

BCH due to construction will equate to zero. 
• There will be no losses of BCH due to salinity driven stratification. 
• There will be no losses of BCH due to the effects of stressors. 
• There will be no losses of BCH due to the effects of toxicity. 
• There will be no impacts to BCH due to the effects of smothering.  

By implementing the management measures detailed above, there are not expected to be 
any residual impacts to water and/or sediment quality, and no offsets are required with no 
offsets proposed for BCH. The Proposal can, therefore, be managed to meet the EPA’s 
objective for Benthic Communities and Habitats “To protect benthic communities and 
habitats so that biological diversity and ecological integrity are maintained”. 

The Water Corporation is also currently investigating alternative options for the location of the 
marine intake and outfall. The marine options are under consideration to further minimise potential 
effects to the marine environment.  The options are presented in the ERD to enable the public to 
comment on the alternatives.  The options may be subject to an EP Act Section 43A change of 
proposal prior to assessment should the alternatives be found feasible.  The Proposal options are 
presented in Appendix T Alkimos Options Assessment. 
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7 Marine Fauna 

7.1 EPA objective 

The EPA’s Environmental Objective for this factor is ‘to protect marine fauna so that biological 
diversity and ecological integrity are maintained’. 

Marine fauna are a highly diverse group of animals comprising sharks, whales, dolphins, dugongs, 
sea snakes, most fish and crustaceans. Marine fauna may also be classified as animals that either 
leave or enter the ocean for breeding or resting purposes, such as turtles, seals and sea lions, 
penguins and crabs (EPA 2016).  

EPA recognises there are inherent links between the factors for marine fauna and marine 
environmental quality. For example, changes to water quality during the construction and 
operational phases may affect the integrity and/or health of local rock lobster, abalone and fish 
communities. The outcomes in this Section should therefore be read in conjunction with the 
assessments provided in Section 5 marine environmental quality, particularly those relating to 
stressor and toxicity effects.   

Sections 7.4 to 7.8 summarise the results of the impact assessment applied to the marine fauna. 
The intent is to demonstrate that the construction and operation of the Proposal can be managed 
to achieve the environmental objective for marine fauna, under a high level of ecological protection 
criteria. 

7.2 Policy and guidance 

The legislative instruments, policies and guidelines considered relevant to the environmental 
impact assessment of marine environmental quality are provided in Table 7-1. 

Table 7-1: Legislative instruments, policies, and guidelines relevant to marine fauna impact 
assessment 

Legislative instrument 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999. 
Biodiversity Conservation Act 2016. 

 
EPA Policy or guidance Consideration 
Environmental Protection Authority. 
(2018b). Statement of 
Environmental Principles, Factors 
and Objectives. 

This document was written according to EPA’s (2018b) Principles, 
Factors and Objectives.  

Environmental Protection Authority. 
(2016d). Environmental Factor 
Guideline: Marine Fauna.  

Provides guidance on the frameworks for protecting marine fauna in 
Western Australia.  

Environmental Protection Authority. 
(2016g). Technical Guidance: 
Protecting the quality of Western 
Australia’s marine environment.  

Provides guidance on the environmental quality management 
frameworks for protecting WA’s marine environment. It defines the 
environmental values and objectives for ecosystem health, fishing 
and aquaculture, recreation and aesthetics, industrial water supply 
and cultural and spiritual values, as well as the approach to setting 
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EPA Policy or guidance Consideration 
Levels of Ecological Protection. The studies executed in support of 
the ERD, including hydrodynamic and water quality modelling, were 
designed, and executed in the context of EPA (2016g). 

Environmental Protection Authority. 
(2017). Environmental Quality 
Criteria Reference Document for 
Cockburn Sound.  

Framework underpinned by established environmental values and 
clearly expressed and spatially defined environmental quality 
objectives to guide decision-making and provide the common goals 
for management. 

Environmental Protection Authority. 
(2000). Perth’s Coastal Water: 
Environmental Values and 
Objectives.  

Environmental management framework aimed at protection the 
coastal waters of Western Australia from the effects of pollution.  

Other policy or guidance Consideration 
ANZECC & ARMCANZ. (2000). 
Australian and New Zealand 
Guidelines for Fresh and Marine 
Water Quality, National Water 
Quality Management Strategy No. 
4.  

This document and the assessments of impacts contained herein 
are based on guidance in the relevant EPA documents (cited 
above), which are in turn based on the high-level guidance provided 
in ANZECC & ARMCANZ (2000) and ANZG (2018). 

ANZG. (2018). Australian Water 
Quality Guidelines for Fresh and 
Marine Waters.  

As above. 

7.3 Overview of studies 

The occurrence, frequency, and distribution of marine fauna within a 10 km radius of the SDP was 
examined using the PMR, provided by the Department of Climate Change, Energy, Environment 
and Water. The review identified serval protected species of avifauna, marine reptiles, marine 
mammals, and finfish species, which may frequent the Proposal area. The Department of Primary 
Industries and Regional Development (DPIRD) was also consulted regarding the distribution, 
frequency, biology, and value of relevant commercial fisheries in the region (finfish, octopuses, 
abalone, and western rock lobster).  

In addition to the searches and consultations described above, the assessment also considered 
relevant literature together with the findings of acoustic modelling, undertaken by GHD (2022) 
(Table 7-2, Appendix C ASDP). 

Table 7-2: Historical and contemporary marine fauna studies used to inform the Proposal 

Reference 

GHD (2022) Alkimos Seawater Desalination Plant: Marine Noise Study. Report prepared for Water 
Corporation by GHD, 30 August 2022.  
DoE (2015) Conservation Management Pan for the Blue Whale 2015-2025; A recovery Plan under the 
Environment Protection and Biodiversity Conservation Act 1999. Department of Environment, 
Commonwealth of Australia. 
Double, MC, Andrews-Goff V, Jenner KCS, Jenner MC, Laverick SM, Branch TA and Gales NJ (2014) 
Migratory movements of pygmy blue whales (Balaenoptera musculus brevicauda) between Australia and 
Indonesia as revealed by satellite telemetry. Plos one 9(4): e93578.   
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Reference 

McCauley RD, Jenner C 2010, Migratory patterns, and estimated population size of pygmy blue whales 
(Balaenoptera musculus brevicauda) traversing the Western Australian coast based on passive acoustics.  
McCauley RD, Jenner C, Bannister JL, Burton CLK, Cato DH, Duncan A 2001, Blue whale calling  
in the Rottnest Trench – 2000, Western Australia. Report R2001-6. Unpublished report for the  
Centre for Marine Science & Technology, Perth, Western Australia 
DoEE, Department of the Environment and Energy 2020, Species Profile and Threats Database: Apus 
pacificus — Fork-tailed Swift. Commonwealth of Australia. Available online at 
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=678. 
Jenner KCS, Jenner M-N, McCabe KA 2001, Geographical and temporal movements of humpback whales 
in Western Australian waters. APPEA Journal 2001: 749-765.  
Campbell R 2005, Historical distribution, and abundance of the Australian sea lion (Neophoca cinera) on 
the west coast of Western Australia. Fisheries Research Report no. 148. Department of Fisheries, Perth, 
Western Australia 
Orsini J-P, Shaughnessy PD, Newsome D 2006, Impacts of human visitors on Australian sea lions 
(Neophoca cinera) at Carnac Island, Western Australia: Implications for Tourism Management. Tourism in 
Marine Environments 3:101–115 
Finn H 2005, Conservation Biology of bottlenose dolphins (Tursiops sp.) in Perth metropolitan waters. 
PhD thesis. Murdoch University, Perth 
Pirzl R 2008, Spatial ecology of E. australis: habitat selection at multiple scales. Ph.D. Thesis. School of 
Life and Environmental Sciences, Deakin University 
DSEWPaC 2012, Conservation Management Plan for the Southern Right Whale; a recovery plan under 
the Environment Protection and Biodiversity Conservation Act 1999 2011–2021. Department of 
Sustainability, Environment, Water, Population and Communities, Canberra, ACT 

DSEWPaC (2013) Issues paper for the Australian sea lion (Neophoca cinerea). Report prepared by the 
Department of Sustainability, Environment, Water, Population and Communities. Commonwealth of 
Australia. 

DoEE (2017b) Recovery Plan for marine turtles in Australia 2017–2027. Report prepared by the 
Department of Environment and Energy.  

Tedeschi et al. (2015) Reconstructed paternal genotypes reveal variable rates of multiple paternity at 
three rookeries of loggerhead sea turtles (Caretta caretta) in Western Australia. Australian Journal of 
Zoology. 62(6):454-462.  

Pendoley (2005) Sea turtles and the environmental management of industrial activities in north-west 
Western Australia. PhD Thesis. Murdoch University.  

7.4 Receiving environment 

7.4.1 Avifauna 

The PMR listed 52 bird species known to occur within 10 km of the SDP (Table 7-3; Appendix I). 
Of these, the great egret (Ardea alba), silver gull (Larus novaehollandiae) and bridled turn 
(Onychoprion anaethetus) were the only species known to nest in the area (Table 7-3; Appendix I). 
While all the listed species may pass through the Proposal area, the area is not known to contain 
waters or habitats critical for their survival. 
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Table 7-3: Avifauna of significance that may occur within 10 km of the SDP DE as identified by the 
PMR  

Common name  Scientific name Presence type in SDP area4 
A B C D E F G 

Common Sandpiper3 Actitis hypoleucos X       
Common Noddy2,3 Anous stolidus  X      
Australian Lesser Noddy1,3 Anous tenuirostris 

melanops 
  X     

Fork-tailed Swift2,3 Apus pacificus  X      
Great Egret3 Ardea alba       X 

Cattle Egret3 Ardea ibis   X     

Flesh-footed Shearwater2 Ardenna carneipes     X   
Australasian Bittern1 Botaurus poiciloptilus  X      
Sharp-tailed Sandpiper3 Calidris acuminata X       
Red Knot1,3 Calidris canutus X       
Curlew Sandpiper1,3 Calidris ferruginea X       
Pectoral Sandpiper3 Calidris melanotos   X     
Red-necked Stint3 Calidris ruficollis X       
Great Skua3 Catharacta skua   X     
Amsterdam Albatross1,2,3 Diomedea 

amsterdamensis 
  X     

Southern Royal Albatross1,2,3 Diomedea epomophora     X   
Wandering Albatross1,2,3 Diomedea exulans     X   
Northern Royal Albatross1,2,3 Diomedea sanfordi     X   
White-bellied Sea-Eagle3 Haliaeetus leucogaster    X    
Blue Petrel1,3 Halobaena caerulea   X     
Pied Stilt3 Himantopus X       
Caspian Tern2 Hydroprogne caspia    X    
Silver Gull3 Larus novaehollandiae       X 
Pacific Gull3 Larus pacificus      X  
Malleefowl1 Leipoa ocellata  X      
Bar-tailed Godwit (baueri)1,3,5 Limosa lapponica baueri   X     
Northern Siberian Bar-tailed 
Godwit1 

Limosa lapponica 
menzbieri 

  X     

Southern Giant-Petrel1,2,3 Macronectes giganteus   X     
Northern Giant Petrel1,2,3 Macronectes halli   X     
Grey Wagtail3 Motacilla cinerea   X     
Eastern Curlew1,3 Numenius 

madagascariensis 
  X     

Bridled Tern2,6 Onychoprion anaethetus       X 
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Common name  Scientific name Presence type in SDP area4 
A B C D E F G 

Fairy Prion (southern)1,3,7 Pachyptila turtur 
subantarctica 

X       

Osprey2,3 Pandion haliaetus X       
Sooty Albatross1,2,3 Phoebetria fusca   X     
Soft-plumaged Petrel1,3 Pterodroma mollis   X     
Little Shearwater3 Puffinus assimilis    X    
Flesh-footed Shearwater2,3 Puffinus carneipes     X   
Red-necked Avocet3 Recurvirostra 

novaehollandiae 
X       

Australian Painted-snipe1,2,8 Rostratula australis   X     
Caspian Tern3 Sterna caspia    X    
Roseate Tern2,3 Sterna dougallii     X   
Australian Fairy Tern1 Sternula nereis    X    
Indian Yellow-nosed Albatross1,2,3 Thalassarche carteri      X  
Shy Albatross1,2,3,9 Thalassarche cauta   X     
White-capped Albatross1,2,10 Thalassarche cauta 

steadi 
    X   

Campbell Albatross1,2,3 Thalassarche impavida   X     
Black-browed Albatross1,2,3 Thalassarche 

melanophris 
  X     

Hooded Plover3 Thinornis rubricollis   X     
Common Greenshank3 Tringa nebularia X       

1. Matters of National Environmental Significance listed threatened species. 
2. Matters of National Environmental Significance listed migratory species. 
3. Other Matters Protected by the EPBC Act listed marine species. 
4. A = species or species habitat known to occur within area, B = species or species habitat likely to occur within area, 

C = species or species habitat may occur within area, D = foraging, feeding or related behaviour known to occur 
within area, E = foraging, feeding or related behaviour likely to occur within area, F = foraging, feeding or related 
behaviour may occur within area, G = breeding known to occur within area. 

5. Species is listed under a different name (Limosa lapponica) in the in the EPBC Act - migratory species list. 
6. Species is listed under a different name (Sterna anaethetus) in the Other Matters Protected by the EPBC Act list. 
7. Species is listed under a different name (Pachyptila turtur) in the Other Matters Protected by the EPBC Act list. 
8. Species is listed under a different name (Rostratula benghalensis [sensu lato]) in the Other Matters Protected by the 

EPBC Act list. 
9. Species is listed under a different name (Thalassarche cauta) in the EPBC Act - migratory species list. 
10. Species is listed under a different name (Thalassarche steadi) in the EPBC Act - migratory species list. 

7.4.2 Marine mammals 

The PMR listed 14 marine mammal species that may occur within 10 km of the SDP (Table 7-4, 
Appendix I). While 14 marine mammal species were listed, only five species (blue whale, southern 
right whale, humpback whale, bottlenose dolphin and the Australian sea lion) were considered as 
‘known’ or ‘likely’ to occur within 10 km of the SDP according to the PMR (Table 7-4, Appendix I). 
All five are mobile species and capable of avoiding the area (Table 7-5).  
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Table 7-4: Marine mammals listed in the EPBC Act Protected Matters Report that may occur within 
10 km of the SDP DE 

Common name  Scientific name Presence type in SDP area4 
A B C D E F G 

Cetaceans 
Minke Whale3 Balaenoptera acutorostrata   X     
Bryde's Whale2,3 Balaenoptera edeni   X     
Blue Whale1,2,3 Balaenoptera musculus  X      
Pygmy Right Whale2,3 Caperea marginata   X     
Southern Right Whale1,2,3,5 Eubalaena australis       X 
Humpback Whale2 Megaptera novaeangliae X       
Killer Whale2,3 Orcinus orca   X     
Common Dophin3 Delphinus delphis   X     
Risso's Dolphin3 Grampus griseus   X     
Spotted Dolphin3 Stenella attenuata   X     
Indian Ocean Bottlenose Dolphin3 Tursiops aduncus  X      
Bottlenose Dolphin3 Tursiops truncatus s. str.   X     
Pinnipeds 
Arctocephalus forsteri3 Long-nosed Fur-seal   X     
Australian Sea-lion1 Neophoca cinerea X       

1. Matters of National Environmental Significance listed threatened species. 
2. Matters of National Environmental Significance listed migratory species. 
3. Other Matters Protected by the EPBC Act listed marine species. 
4. A = species or species habitat known to occur within area, B = species or species habitat likely to occur within area, 

C = species or species habitat may occur within area, D = foraging, feeding or related behaviour known to occur 
within area, E = foraging, feeding or related behaviour likely to occur within area, F = foraging, feeding or related 
behaviour may occur within area, G = breeding known to occur within area. 

5. Species is listed under a different name (Balaena glacialis australis) in the EPBC Act - migratory species list. 
6. Species highlighted in yellow were deemed “known” or “likely” to have species or species habitat within 10 km of the 

SDP and therefore were investigated further in Table 7-5.  
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Table 7-5: Marine mammals with species or species habitat deemed ‘likely’ or ‘known to occur’ within 10 km of the SDP as per the PMR 

Common name  
(Scientific name) 

Conservation status Species habitat/Ecology Records in the Proposal area or surrounds Likelihood of occurrence  
EPBC Act 1999 BC Act 2016 

Blue whale 
(Balaenoptera 
musculus). 

Endangered, 
Cetacean, 
Migratory. 

Endangered Two subspecies of blue whales have been 
recorded in Australian waters: the southern (or 
‘true’) blue whale (Balaenoptera musculus 
intermedia) and the pygmy blue whale 
(Balaenoptera musculus brevicauda). Nearly all 
blue whales sighted in Australia are pygmy blue 
whales (DoEE 2020a).  
In WA, the Perth Canyon is the only recognised 
feeding area for pygmy blue whales with evidence 
of their feeding from November to May (DoE 
2015). Satellite tags deployed on pygmy blue 
whales in the Perth Canyon in 2009 and 2011, 
showed they occupied depths of 1,369.5 m ± 
47.4 m when closest to the coast, before 
migrating to deeper waters offshore (2,617.0 ± 
143.5 m) (Double et al. 2014).  

The Rottnest Trench is the only known blue whale 
aggregation area, within 100 km of the Proposal 
area (McCauley et al. 2001). There have been no 
recorded observations of blue whales within 10 km 
of the SDP. This aligns with their habitat 
preference for deeper (1000+ m), offshore waters 
(Double et al. 2014). 

The PMR indicated that blue whales may occur 
within 10 km of the SDP by the PMR. However, 
the PMR is a conservative assessment, and 
empirical data suggest there presence in the 
Proposal area is unlikely, given blue whales’ 
preference for waters greater than 100 m depth.   

Southern right whale 
(Eubalaena australis). 

Endangered,  
Cetacean, 
Migratory 

Vulnerable Southern right whales have a circumpolar 
distribution between latitudes 16̊S and 65֩S 
(DSEWPaC 2012). Southern right whales are 
seasonally present, along the Australian coast 
between late April and early November, where 
they are found breeding and calving in near-
shore, shallow waters (Pirzl 2008). Southern right 
whales are found along the southern coastline, 
generally as far north as Perth on the west coast 
and Sydney on the east coast (DSEWPC 2012).  

Southern right whales have been sighted in 
Marmion Marine Park (located ~10km south of 
Alkimos) during winter and spring in association 
with their breeding and calving season (DBCA 
2017a). This is consistent with the PMR results 
finding southern right whale ‘breeding known to 
occur within the area’ (including: loggerhead 
(Caretta caretta), green (Chelonia mydas), 
leatherback (Dermochelys coriacea) and flatback 
turtles (Natator depressus). All are listed 
threatened and migratory species, under the 
MNES. None of the turtles identified in the review 
rely on critical habitats within the Proposal area 
(Table 7-7). The review also identified three 
species of sea snake and/or critical habitats within 
10 km of the SDP. The sea snakes are considered 
as ‘other matters protected by the EPBC Act. 
Table 7-6).  

Southern right whales breeding is known to occur 
within the area (PMR; including: loggerhead 
(Caretta caretta), green (Chelonia mydas), 
leatherback (Dermochelys coriacea) and flatback 
turtles (Natator depressus). All are listed 
threatened and migratory species, under the 
MNES. None of the turtles identified in the review 
rely on critical habitats within the Proposal area 
(Table 7-7). The review also identified three 
species of sea snake and/or critical habitats within 
10 km of the SDP. The sea snakes are considered 
as ‘other matters protected by the EPBC Act. 
Table 7-6), and demonstrates that seasonally, 
southern right whales may be sighted within the 
vicinity of Alkimos. 

Humpback whale 
(Megaptera 
novaeangliae). 

Cetacean, 
Migratory. 

Conservation 
Dependent 

From May to November, humpback whales are 
known to migrate along the WA coastline between 
their summer feeding grounds (south of 55̊S) and 
winter breeding grounds of Camden Sound in the 
Kimberley region of WA (Jenner et al. 2001). Peak 
northern migration occurs between June and July 
each year whereas southern migration is more 
diffuse and irregular with no observed peak 
(TSSC 2015). The north bound migration tends to 
be offshore, in deeper waters, while the 
southbound migration tends to be closer to the 
coast in shallow waters (Jenner et al. 2001), 
allowing cow calf pairs to rest and feed in 
sheltered embayments that offer wind protection 
and calmer condition to assist calf suckling and 
reduce calf energy costs (Braithwaite et al. 2012). 
Known resting areas along the WA migration 
corridor include Exmouth Gulf, Shark Bay and 
Geographe Bay (Jenner et al. 2001, Vrbancich et 
al. 2005, Bannister et al. 2005). 

Humpback whales have been sighted in the 
Marmion Marine Park, located ~10 km south of 
Alkimos (DPAW 2012, DBCA 2017b), but this 
forms part of their migratory corridor and therefore 
it is considered unlikely that humpback whales will 
be observed and remain at the Alkimos location. 

Humpback whale species or species habitat is 
known to occur within 10 km of the area (PMR, 
including: loggerhead (Caretta caretta), green 
(Chelonia mydas), leatherback (Dermochelys 
coriacea) and flatback turtles (Natator depressus). 
All are listed threatened and migratory species, 
under the MNES. None of the turtles identified in 
the review rely on critical habitats within the 
Proposal area (Table 7-7). The review also 
identified three species of sea snake and/or critical 
habitats within 10 km of the SDP. The sea snakes 
are considered as ‘other matters protected by the 
EPBC Act. 
Table 7-6). However further investigation 
demonstrates this is not critical habitat, and rather 
is part of their migratory corridor, and therefore it is 
considered unlikely that humpback whales will be 
observed and remain within the Proposal area. 
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Common name  
(Scientific name) 

Conservation status Species habitat/Ecology Records in the Proposal area or surrounds Likelihood of occurrence  
EPBC Act 1999 BC Act 2016 

Indian ocean bottlenose 
dolphin (Tursiops 
aduncus)1 
 
 
Bottlenose dolphin 
(Tursiops truncatus)1 
 

Cetacean (both T. 
aduncus and T. 
truncatus) 

NA Bottlenose dolphins (including Tursiops aduncus 
and Tursiops truncatus) are primarily found on the 
continental shelf (<200 m deep) in nearshore 
areas with reefs, sand, or seagrass (DSEWPaC 
2012). These dolphins are typically found close to 
shore (within 1 km from the coastline), or in water 
depths less than 30 m (Reeves et al. 2002). 

In Perth, surveys have been undertaken from 1993 
documenting resident populations of bottlenose 
dolphins in northern Perth, Cockburn Sound, and 
the Swan Canning Riverpark (Finn 2005). In 
Cockburn Sound, a subpopulation of ~75 dolphins 
have been identified, with evidence of year-round 
sightings, long-term site fidelity, foraging 
behaviours, and habitat preferences for mother 
calf pairs (Finn 2005). Bottlenose dolphins have 
been sighted throughout Marmion Marine Park 
(DPaW 2012) which is located ~10 km south of 
Alkimos.  

Species or species habitat was considered likely 
to be found within 10 km of the SDP, by the PMR. 
This is consistent with data collected in nearby 
areas. It is likely that bottlenose dolphins may be 
encountered in the waters surrounding Alkimos.  

Australian sea lion 
(Neophoca cinerea) 

Vulnerable, 
Marine 

Vulnerable The Australian sea lion is an endemic species 
found in Australian waters from the Houtman 
Abrolhos Islands in WA to the Pages in South 
Australia (Campbell 2005). Breeding colonies 
occur on islands or remote sections of coastline. 
In WA, there are 28 known breeding sites for 
Australian sea lions, most of which are 
characterised by fewer than 30 pups per breeding 
season (Shaughnessy et al. 2011). The Australian 
sea lion uses a variety of habitats when onshore 
including exposed islands and reefs, rocky terrain, 
sandy beaches, and vegetated fore dunes 
(Shaughnessy et al. 2011). 

Some male Australian sea lions congregate in 
bachelor colonies on islands adjacent to the Perth 
metropolitan region during the non-breeding 
season and migrate up to 280 km north each 
breeding season (Gales et al. 1992). In Perth, six 
islands have been documented as known haul-out 
sites for male Australian sea lions: Penguin, Sea, 
Carnac, Dyer, Little Islands and Burns Rock 
(Orsini et al. 2006). Burns Rock and Little Island 
are closest to Alkimos at around 12 km and 21 km 
south respectively.  

While there is no breeding or haul out sites for 
Australian sea lions at Alkimos, it is possible that 
males may infrequently be sighted due to nearby 
known haul-out sites. However, the closest haul 
out site is ~12 km south and as only small 
numbers of males are found at each of the Perth 
haul-out sites, there is a low likelihood of 
occurrence within the Proposal. 
 
 

Note: Tursiops truncatus and Tursiops aduncus are considered together under the classification of bottlenose dolphins for the rest of this document (and therefore conservatively deemed likely in the Alkimos area) due to the 
difficulty in distinguishing between species. NA = not applicable. 
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7.4.3 Marine reptiles 

The PMR listed four turtles with foraging, feeding or related behaviour known to occur within 10 km 
of the SDP (including: loggerhead (Caretta caretta), green (Chelonia mydas), leatherback 
(Dermochelys coriacea) and flatback turtles (Natator depressus). All are listed threatened and 
migratory species, under the MNES. None of the turtles identified in the review rely on critical 
habitats within the Proposal area (Table 7-7). The review also identified three species of sea snake 
and/or critical habitats within 10 km of the SDP. The sea snakes are considered as ‘other matters 
protected by the EPBC Act. 

Table 7-6, Appendix I), including: loggerhead (Caretta caretta), green (Chelonia mydas), 
leatherback (Dermochelys coriacea) and flatback turtles (Natator depressus). All are listed 
threatened and migratory species, under the MNES. None of the turtles identified in the review rely 
on critical habitats within the Proposal area (Table 7-7). The review also identified three species of 
sea snake and/or critical habitats within 10 km of the SDP. The sea snakes are considered as 
‘other matters protected by the EPBC Act. 

Table 7-6: Marine reptiles listed in the EPBC Act PMR that may occur within 10 km of the SDP 

Common name  Scientific name Presence type in SDP 
area4 
A B C D E F G 

Turtles 
Loggerhead Turtle1,2,3 Caretta caretta    X    
Green Turtle1,2,3 Chelonia mydas    X    
Leatherback Turtle1,2,3 Dermochelys coriacea    X    
Flatback Turtle1,2,3 Natator depressus    X    
Sea snakes 
Shark Bay Sea snake3 Aipysurus pooleorum   X     
Spectacled Sea snake3 Disteira kingii   X     
Yellow-bellied Sea snake3 Pelamis platurus   X     

1. Matters of National Environmental Significance listed threatened species. 
2. Matters of National Environmental Significance listed migratory species. 
3. Other Matters Protected by the EPBC Act listed marine species. 
4. A = species or species habitat known to occur within area, B = species or species habitat likely to occur within area, 

C = species or species habitat may occur within area, D = foraging, feeding or related behaviour known to occur 
within area, E = foraging, feeding or related behaviour likely to occur within area, F = foraging, feeding or related 
behaviour may occur within area, G = breeding known to occur within area. 

5. Species highlighted in yellow had foraging, feeding a related behaviour known to occur within 10 km of the SDP and 
therefore were investigated further in Table 7-7.  
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Table 7-7: Marine reptiles with foraging, feeding or related behaviour known to occur within 10 km of the SDP as per the PMR 

Common name  
(Scientific name) 

Conservation status Species habitat/Ecology Records in/closest to the SA Likelihood of occurrence  
EBPC Act BC Act 

Loggerhead turtle (Caretta caretta) Endangered Endangered Loggerhead turtles have a worldwide tropical and 
subtropical distribution. In Australia, there are two 
unique populations: one in Queensland and one in 
Western Australia (WA) (DoEE 2017b). Major nesting 
areas for the WA population include Muiron Islands, 
Ningaloo Coast south to about Carnarvon and islands 
near Shark Bay, including Dirk Harthog Island 
(Tedeschi et al.2017). . 

All rookeries in WA comprise a single genetic 
stock spanning ~520 km of coastline from 
Dirk Harthog Island at the southern limit to the 
Muiron Islands north-east of Exmouth at the 
northern limit of the range (Baldwin et al. 
2003, Pacioni et al. 2012). Dirk Harthog 
island is ~750 km north of the Alkimos SDP 
area. 

While foraging, feeding or related behaviour is known 
to occur within 10 km of the SDP as per the PMR, the 
loggerhead turtle ‘known species range’ extends to the 
entire Australian coastline in their recovery plan 
(DoEE 2017b). On closer examination of breeding 
critical habitat, the southern-most rookery in WA 
occurs at Dirk Harthog Island, ~750 km north of the 
Proposal area. Therefore, it is considered unlikely that 
loggerhead turtles will be observed in the waters 
surrounding Alkimos. 

Green turtle (Chelonia mydas) Vulnerable Vulnerable In Australia, there are seven regional populations of 
green turtles that nest in different areas: the southern 
Great Barrier Reef, the northern Great Barrier Reef, the 
Coral Sea, the Gulf of Carpentaria, Western Australia’s 
northwest shelf, the Ashmore and Cartier Reefs and 
Scott Reef (DoEE 2017b). In WA, nesting sides are 
spread from the Ningaloo coast to the Lacepede 
Islands, with nesting activity mainly occurring between 
November to March. 

Green turtles nesting along the WA coast 
migrate from feeding grounds in Indonesia, 
Queensland, Northern Territory and as far 
south as Shark Bay (DoEE 2017b). Shark 
Bay is ~800 km north of the Proposal area.  

Green turtle foraging, feeding or related behaviour is 
known to occur within 10 km of the SDP as per the 
PMR. Green turtle ‘known species range’ extends to 
the entire Australian coastline in their recovery plan 
(DoEE 2017b). However, breeding and nesting critical 
habitat in WA is concentrated along the northwest 
shelf and ranges from Shark Bay in the south to 
Lacepede Islands in the Kimberley (DoEE 2017b, 
Pendoley 2005). Therefore, it is considered unlikely 
that green turtles will be observed in the waters 
surrounding Alkimos.  

Leatherback turtle (Dermochelys 
coriacea) 

Endangered Endangered Small numbers of leatherback turtles nest on the 
Cobourg Peninsula in the Northern Territory (NT), while 
most leatherbacks foraging in southern Australian 
waters are likely to be from the western Pacific genetic 
stock that nests in northwest Papua, PNG, the 
Solomon Islands and Vanuatu or the Indian ocean 
stock in Indonesia (DoEE 2017b).  
 
Leatherback turtles spend most of their lives in the 
open ocean while travelling vast distances foraging 
(DoEE 2017b). In Australia, leatherback is most 
commonly reported feeding in coastal waters in central 
eastern Australia (from southern Queensland to central 
NSW), southeast Australia (in the Bass Strait, southern 
Victoria, and eastern SA) and in south-western WA.  

No large rookeries have been recorded in 
Australia. There are some records of 
leatherback turtles nesting in the NT but no 
confirmed nesting sites in WA (DoEE 2017b). 
Leatherback turtles may be found foraging in 
southern Australian waters (DoEE 2017b). 
International leatherback turtles migrate to 
Australian waters to forage with those coming 
down the west coast of WA in the warm water 
Leeuwin Current from Indonesian waters 
(DoEE 2017b). 

Leatherback turtle foraging, feeding or related 
behaviour is known to occur within 10 km of the SDP 
as per the PMR. Leatherback turtle ‘known species 
range’ Leatherback turtle ‘known species range’ 
extends the entire Australian coastline in the marine 
turtles’ recovery plan (DoEE 2017b). It is evident that 
international leatherback turtles migrate to Australian 
waters to forage before returning to the region where 
they hatched to breed (DoEE 2017b). Given the 
vastness of the Australian coastline it is considered 
unlikely that leatherback turtles will be observed in the 
waters surrounding the Proposal.  

Flatback turtle (Natator depressus) Vulnerable Vulnerable Australia is the only country where flatback turtles’ 
nest, and has five major nesting areas, representing 
five genetic breeding stocks. In WA, flatback turtle 
breeding areas are found in the Kimberley and Pilbara 
regions with a mid-summer peak nesting season. The 
Cape Dormet, southwest Kimberly and the Pilbara 
represent three distinct known stocks, while the other 
two are in the Northern Territory and Queensland 
(DoEE 2017b). 

Flatback turtles have breeding areas in Cape 
Dormet (north-east Kimberly), Lacepede 
Islands (southwest Kimberly), throughout the 
Pilbara and down to Ningaloo coast 
(Gascoyne region) (DoEE 2017b). Exmouth is 
~1200 km north of the Proposal area. 

Foraging, feeding, or related behaviour is known to 
occur within 10 km of the SDP as per the PMR. In the 
recovery plan for flatback turtles the ‘known species 
range’ extends along the majority of the WA coastline 
from the northern tip of WA down to Augusta in the 
south-west (DoEE 2017b). However, breeding, and 
nesting areas for flatback turtles are concentrated to 
north WA, from Exmouth to the Kimberley. Therefore, 
it is considered unlikely that flatback turtles will be 
observed in the waters surrounding Alkimos.  

Note: 

1. All marine turtles return to the region where they hatched to breed (DoEE 2017b).  
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7.4.4 Finfish 

The PMR listed 20 species of bony fishes that may occur within 10 km of the SDP, all of which are 
listed as ‘Other Matters Protected by the EPBC Act’ (Table 7-8). The Proposal area comprises 
suitable habitat for syngnathid fish (Foster & Vincent 2004, Kendrick & Hyndes 2003). While most 
syngnathids demonstrate a high fidelity for seagrass habitats (Kendrick & Hyndes 2003 and 
references cited therein) seadragons are more prevalent in kelp-dominated reefs to 50 m depth 
(Australian Museum 2015, 2016). 

Alkimos is not listed as an important habitat for grey nurse or white sharks (DSEWPaC 2013a, 
2013b). Porbeagle sharks primarily inhabit oceanic waters and the edge of the continental shelf, 
and movement into coastal waters is rare (DoEE 2018). Although whale sharks have a wide range 
and broad distribution in tropical and temperate waters, they do not frequent the south-west marine 
region (DSEWPaC 2012a).  

As identified in the PMR, reef manta rays (Manta alfredi) and giant manta rays (Manta birostris), or 
their habitat, may occur within 10 km of the SDP (Table 7-8). Perth is the southern distribution limit 
of reef manta rays (Bray 2017a), and giant manta rays are relatively uncommon in Australian 
waters (Bray 2017b). 

Table 7-8: Finfish listed in the EPBC Act PMR that may occur within 10 km of the Seawater 
Desalination Plant area 

Common name  Scientific name Presence type in SDP area4 
A B C D E F G 

Bony fishes 
Southern Pygmy Pipehorse3 Acentronura australe   X     
Gale's Pipefish3 Campichthys galei   X     
Pig-snouted Pipefish3 Choeroichthys suillus   X     
Brock's Pipefish3 Halicampus brocki   X     
Western Spiny Seahorse3 Hippocampus angustus   X     
Short-head Seahorse3 Hippocampus breviceps   X     
West Australian Seahorse3 Hippocampus subelongatus   X     
Prophet's Pipefish3 Lissocampus fatiloquus   X     
Sawtooth Pipefish3 Maroubra perserrata   X     
Western Crested Pipefish3 Mitotichthys meraculus   X     
Bonyhead Pipefish3 Nannocampus subosseus   X     
Leafy Seadragon3 Phycodurus eques   X     
Common Seadragon3 Phyllopteryx taeniolatus   X     
Pugnose Pipefish3 Pugnaso curtirostris   X     
Gunther's Pipehorse3 Solegnathus lettiensis   X     
Spotted Pipefish3 Stigmatopora argus   X     
Widebody Pipefish3 Stigmatopora nigra   X     
Double-end Pipehorse3 Syngnathoides biaculeatus   X     
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Common name  Scientific name Presence type in SDP area4 
A B C D E F G 

Hairy Pipefish3 Urocampus carinirostris   X     
Mother-of-pearl Pipefish3 Vanacampus margaritifer   X     
Sharks 
Grey Nurse Shark (west coast 
population)1 

Carcharias taurus X       

White Shark1,2 Carcharodon carcharias X       
Porbeagle, Mackerel Shark2 Lamna nasus   X     
Whale Shark1,2 Rhincodon typus   X     
Rays 
Reef Manta Ray2 Manta alfredi   X     
Giant Manta Ray2 Manta birostris   X     

1. Matters of National Environmental Significance listed threatened species. 
2. Matters of National Environmental Significance listed migratory species. 
3. Other Matters Protected by the EPBC Act listed marine species. 
4. A = species or species habitat known to occur within area, B = species or species habitat likely to occur within 

area, C = species or species habitat may occur within area, D = foraging, feeding or related behaviour known to 
occur within area, E = foraging, feeding or related behaviour likely to occur within area, F = foraging, feeding or 
related behaviour may occur within area, G = breeding known to occur within area. 

7.4.5 Commercial and recreational fisheries 

7.4.5.1 Abalone 

In WA, the most common abalone is Roe’s abalone (Haliotis roei), followed by greenlip abalone 
(Haliotis laevigata) and brownlip abalone (Haliotis conicopora). Of these, only Roe’s abalone is 
relevant in the context of Alkimos, since the distribution of greenlip and brownlip abalone extend as 
far north as Cape Naturaliste and Fremantle, respectively (DoH 2004). Nearshore limestone reefs, 
which are common at Alkimos, are known to support Roe’s abalone. While there are no reliable 
numbers for the Alkimos region, nearby Burns Beach reef ~15 km south of Alkimos, supports 
Roe’s abalone densities of between 6–113 individuals per m2 (BMT Oceanica 2016c).  

7.4.5.2 Western rock lobster 

The western rock lobster is endemic to WA, inhabiting clear, well-oxygenated waters from the 
Northwest Cape (21°45’S) south to Cape Leeuwin (34°22’S; Chittleborough 1975). The species is 
most abundant between Geraldton and Perth (DoF 2011). The life cycle of the western rock lobster 
is well known and includes a planktonic pelagic stage (living in the open ocean) of ~9–11 months 
before they actively swim to shallow coastal (<20 m) to begin the adult phase of their life (DoF 
2011). Development is long and complex, taking between 4.5 and 6 years to develop from the 
larval to the adult stage (Gray 1992). 

Inshore and outer reefs, such as those at Alkimos, serve as an important habitat for post-puerulus 
and juvenile western rock lobster, which typically inhabit small holes in the face of coastal 
limestone reefs (Chittleborough 1975, Fitzpatrick et al 1989; cited in MacArthur et al 2007, 
Jernakoff 1990). Juveniles usually reside at these reefs for 3–4 years. The western rock lobster is 
commonly observed at Alkimos in crevices upon the inshore reef line in waters of 10–12 m depth. 
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Alkimos is also one of four Department of Primary Industries and Regional Development (DPIRD) 
monitoring locations along the West Coast Bioregion (DPIRD 2018a).  

7.4.5.3 Octopus 

Commercial fishing grounds for octopus extend from near Shark Bay (26°30’S) to the South 
Australia border (129°E). (DPIRD 2018b). The target species in WA is Octopus cf. tetricus, a 
species endemic to the south-west temperate waters of Australia (DPIRD 2018b). Octopus cf. 
tetricus is abundant and widely distributed along the west and south coast of WA (Hart et al 2016). 
It inhabits a variety of habitats including rocky reefs, seagrass meadows and sandy substrates 
(Hart et al 2016). Octopus may occur within the Proposal area.  

7.5 Potential impacts 

The potential for impacts to marine fauna resulting from construction and operation of the Proposal 
are summarised in Table 7-9. Those categorised as moderate impacts are explored further in 
Section 7.6. Potential impacts listed as minor are not considered any further in this document. 
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Table 7-9: Potential construction and operational impacts to marine fauna 

Phase  Potential impacts Impact Context and Assessment Significance 
of Impacts 
(prior to the 
application 
of 
mitigation 
measures) 

C
on

st
ru

ct
io

n 

Changes in marine fauna 
behaviour/hearing damage 
(noise) 

Indirect Noise associated with construction activities may be sufficient to cause auditory of 
behavioural responses.  Risks associated with noise are considered of moderate 
significance. Consequently, it is assessed in detail in Section 7.6.1.  

3-Moderate 

Reduced light (elevated 
TSS) & Smothering 
(burial) 

Indirect There is potential for periodic and/or short-term elevations in turbidity generated 
through excavation of foundations, which may lead to a range of direct and indirect 
impacts to marine fauna. Risks associated with reduced light and smothering are 
considered of moderate significance. Consequently, it is assessed in detail in 
Section 7.6.2. 

3-Moderate 

Injury/mortality of marine 
fauna (vessel 
strike/entanglement) 

Direct The presence of vessels and machinery during construction activities may interact 
with marine fauna and potentially result in collisions. Construction also has the 
potential to contribute waste and building materials to the Proposal area thereby 
increasing the possibility of marine fauna entanglement. Risks associated with 
entanglement and vessel strike are considered of moderate significance. 
Consequently, it is assessed in detail in Section 7.6.3. 

3-Moderate 

Biodiversity (introduction 
of IMS) 

Indirect Construction has the potential to allow the settlement of Introduced Marine Species 
(IMS) via construction vessels, machinery, and equipment. Vessel movements and 
deployment of equipment may increase risk of IMS introduction and impact on the 
composition and function of the natural ecosystem through changes in competition, 
predation, or habitat modification. Risks associated with IMS are considered of 
moderate significance. Consequently, it is assessed in detail in Section 7.6.4. 

3-Moderate 

Toxicity (grouting 
materials) 

Direct There is potential for short-term release of toxicants during the grouting processes 
required to secure marine infrastructure. Grouting materials are used to secure the 
infrastructure, and as such their inputs will be minimal. Mixing in the proposed 
excavation areas is high, meaning grouting materials will disperse rapidly in the 
event of their release. The risk that grouting fluids may impart acute and/or sub-
lethal effects to the surrounding biota is therefore considered of minor significance. 
It is not considered further in this document. 

2 - Minor 

Toxicity (flushing 
chemicals) 

Direct Commissioning requires disinfection, flushing and hydrostatic testing of the 
pipelines and RO plant, over a 30-week period. During this period, small amounts 
of construction residue and cleaning chemicals (CIP) will form part of the waste 

2 - Minor 
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Phase  Potential impacts Impact Context and Assessment Significance 
of Impacts 
(prior to the 
application 
of 
mitigation 
measures) 

stream. WET testing on a sample of return seawater with and without the addition 
of CIP chemicals found the dilutions required to maintain a high level of ecological 
protection increased marginally from 1:21.7 to 1:29.4. The small difference in 
toxicity between the solutions suggested the vector for toxicity was predominantly 
due to the osmotic imbalance caused by salinity and that CIP chemicals make a 
small contribution. Risks associated with flushing were therefore considered of 
minor significance and are not assessed further in document.   

O
pe

ra
tio

n 

Mortality 
(impingement/entrainment) 

Direct The intake of seawater has the potential to impinge and entrain marine fauna. 
There are no known significant nursery and/or spawning grounds for marine fauna 
in the Alkimos marine region, and the impact of entrainment is insignificant relative 
to natural mortality. Potential impacts due to impingement are therefore considered 
insignificant and are not assessed further in this document. 

1-Insignificant 

Stratification (leading to a 
reduction in dissolved 
oxygen) 

Indirect Inputs of return seawater (brine) may lead to stratification (a persistent layer of 
saline water at the bottom of the water column). The potential for reduced mixing 
between the surface and bottom of the water column may lead to oxygen 
drawdown. The risk posed by persistent stratification and dissolved oxygen 
drawdown are of moderate significance. Consequently, they are considered in 
detail in Section 5.6.3. 

3-Moderate 

Stressor effects (increased 
salinity) 

Indirect Inputs of return seawater to the receiving environment may lead to persistent 
salinity elevations in low-lying habitats. Elevated salinity may cause osmotic stress 
particularly in juvenile or larval stages. In addition, inputs of return seawater at 
temperatures higher than ambient may lead to artificial warming near the diffuser. 
Persistent elevations may exceed the tolerance limits of marine organisms. The 
risks posed by salinity are considered of moderate significance. Consequently, they 
are considered in detail in Section 5.6.2.1. 

3-Moderate 

Stressor effects (increased 
temperature) 

Indirect The discharge of brine at temperatures higher than ambient may lead to artificial 
warming of the receiving environment. Persistent elevations in temperature may 
exceed the tolerance limits of some marine fauna species. Modelling predicted a 
temperature increase of +0.13ºC above background within 70 m of the outfalls (DHI 
2018, Appendix D). This elevation is well below the +2°C criterion and well within 
the thermal tolerances of marine organisms. Potential impacts associated with 
water temperature elevations are therefore considered insignificant and are not 
assessed further in Section 5.6.2.2.  

2-Minor 
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Phase  Potential impacts Impact Context and Assessment Significance 
of Impacts 
(prior to the 
application 
of 
mitigation 
measures) 

Toxicity (cleaning 
chemicals) 

Direct Cleaning, maintenance and disinfection chemicals may lead to localised toxicity 
near the diffuser. The risks posed by toxicity is of moderate significance. 
Consequently, it is assessed in detail in in Section 5.6.1. 

3 - Moderate  

 



 

155  

 

7.6 Assessment of impacts 

7.6.1 Auditory and non-auditory impacts due to noise 

Construction activities in the marine environment may lead to noise that is harmful to marine fauna. 
Responses may manifest as either auditory or non-auditory (Green and Moore 1995). Auditory 
responses manifest typically as temporary (TTS) or permanent (PTS) hearing loss (Hildebrand 
2005). Under TTS, normal hearing returns in time; but under a PTS, the sensory hair cells in the 
inner ear are permanently lost making recovery impossible (Weilgart 2007).  

At very high noise levels, non-auditory responses may include severe damage to body tissues or 
embolism (gas bubbles in the blood stream) (Koper & Plon 2012). An animals’ susceptibility to 
noise depends on the species and the frequency at which an animal detects and responds to 
noise.  

For the current proposal, noise will be generated during the construction phase. The construction 
phase comprises several stages: each generating noise of varying magnitude and duration (Table 
7-10). The sources of noise with the greatest potential for impact are the seabed drilling and 
infrastructure laydown stages, the latter of which requires the placement of the intake and outfall 
using a Large Anchor Handler (LAH) vessel. During these phases, noise will be generated via the 
drilling of the bedrock and particularly during the operation of the LAH positioning propellors.  

Table 7-10 Sources of construction related underwater noise 

Construction staging Noise source 
Seabed works • Seabed levelling and marine preparation works.  

• Lay and pre-tension Jack up Barge (JUB) anchors. 
Jack up Barge (JUB) and LAH 
vessel mobilisation 

• Establish and fit-out JUB ready for deployment. Load JUB on 
heavy lift vessel and transport to project site.  

• Transit LAH to the project site.  
• Load out with first intake structure, materials, supplies and 

personnel.  
• Tow JUB to intake location. Position to enable drilling and 

installation of both structures from single location. 
• Jack up and connect to anchors. 

Positioning of LAH vessel and 
drilling activities 

• Position and hold location of the LAH vessel 
• Lower base structure and grout in place. 
• Upend and lower temporary caisson into place. Drill hole, install 

and grout riser into place. 
• Lower the two precast components over riser and grout into 

place. 
• Jack down, relocate to outfall, jack up and connect to anchors. 
• Follow the same procedure for the outfall structures as detailed 

for the intake structures 

Demobilise JUB, LAH and OSV • Disconnect and retrieve anchors.  
• Jack down and tow JUB and transit OSV. 
• Demobilise personnel and equipment. 

Tunnelling  • Not expected to generate audible noise but will generate 
underwater vibrations.  
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Responses to noise include increased stress, avoidance behaviour and/or chronic responses, 
including sensitisation and habituation as well as cumulative and synergistic effects (Koper & Plon 
2012). Underwater noise may also lead to the masking of important biological cues necessary for 
normal biological and/or ecological functioning (Richardson et al 1995, NRC 2005, Southall et al 
2007, Popper & Hastings 2009). Behavioural changes may affect feeding, migration, breeding and 
response to predators; all of which may ultimately affect an animal's survival (NRC 2005). 
Depending on the duration and intensity of underwater noise, an animal may avoid the source of 
the disturbance, causing temporary or long-term avoidance of an area that may be important for 
feeding, reproduction or sheltering.  

In general, the degree to which an animal is exposed to underwater noise depends on the pressure 
and frequency of the noise, as well as the species, size and condition of the animal (e.g., small fish 
are more prone to injury by intense sound waves than larger fish of the same species; Popper & 
Hastings 2009). Noises in the marine environment maybe classified as impulsive or non-impulsive. 
Impulsive noises include those generated by sounding or pilling activities while non-impulsive 
noises include those generated by vessel movement, propellors and drilling activities; the latter 
being more relevant to the Project. Consequently, the impact assessment focuses on the published 
thresholds for the non-impulsive noise category, as detailed in GHD (2022).  

7.6.1.1 Marine mammals 

There have been extensive scientific studies to develop quantitative links between marine noise 
and impacts on marine mammal species. For example, Southall et al. (2007 & 2019) proposed 
noise exposure criteria associated with various sound types, including impulsive noise (e.g., piling 
noise and seismic airgun noise) and non-impulsive noise (e.g., vessel and drilling noise)) for 
marine mammal species, based on a comprehensive review of marine mammal hearing and 
documented physiological and behavioural responses to anthropogenic sounds.  

Southall’s (2019) criteria include PTS-onset and TTS-onset criteria for non-impulsive noise events, 
based on cumulative SEL within a 24-hour period (SEL24hr). The relevant PTS and TTS onset and 
behavioural disruption thresholds for marine mammals are outlined in Table 7-11Table 7-12. 

Table 7-11 PTS- and TTS-onset thresholds for marine mammals for non-impulsive noise 

Marine mammal 
hearing group 

PTS and TTS threshold levels – non-impulsive noise 
PTS onset TTS onset 
SEL24hr, dB re 1µPa2·S 
(weighted) 

SEL24hr, dB re 1µPa2·S 
(weighted) 

Low-frequency 
cetaceans (LF) 

199 179 

High-frequency 
cetaceans (HF) 

198 178 

Very high-frequency cetaceans 
(VHF) 

173 153 

Sirenians (SI) 206 186 
Phocid carnivores 
in water (PCW) 

201 181 
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Marine mammal 
hearing group 

PTS and TTS threshold levels – non-impulsive noise 
PTS onset TTS onset 
SEL24hr, dB re 1µPa2·S 
(weighted) 

SEL24hr, dB re 1µPa2·S 
(weighted) 

Other marine carnivores 
in water (OCW) 

219 199 

1. SEL = sound exposure level, RMS = root mean square. 

Table 7-12 The behavioural disruption threshold level for marine mammals – impulsive and non-
impulsive noise 

Marine mammal hearing group Behavioural disruption threshold levels, RMS SPL, dB re 1µPa 
 Impulsive noise Non-impulsive noise 
All hearing groups 160 120 / ambient level 

7.6.1.2 Fishes and sea turtles 

The noise exposure criteria relevant to fishes and sea turtles were developed by a panel of experts 
convened by the U.S. National Oceanic and Atmospheric Administration (NOAA). The panel was 
organized as a Working Group (WG) under the ANSI-Accredited Standards Committee S3/SC1, 
Animal Bioacoustics, sponsored by the Acoustical Society of America. The sound exposure criteria 
relevant to the project are presented in Table 7-13.  

Under the approach, the relative risk to fishes and sea turtles is ranked based on the distance from 
the source – near (N), intermediate (I), and far (F). In general, “near” is tens of meters from the 
source, “intermediate” is hundreds of meters, and “far” is thousands of meters. Animals positioned 
near, intermediate and far from the source are subsequently categorised as high, moderate and 
low risk, respectively.  The ratings are highly subjective but are based on the general consensus of 
the WG. 

Table 7-13 Noise exposure criteria for non-impulsive sounds for fishes and sea turtles 

Type of animal Mortality and 
potential mortal 
injury 

Impairment Behaviour 

Recovery injury TTS Masking 
Fish: no swim bladder 
(particle motion 
detection) 

(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Moderate 
(I) Low 
(F) Low 

(N) High 
(I) High 
(F) Moderate 

(N) 
Moderate 
(I) Moderate 
(F) Low 

Fish: swim bladder is 
not involved in hearing 
(particle motion 
detection) 

(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Moderate 
(I) Low 
(F) Low 

(N) High 
(I) High 
(F) Moderate 

(N) 
Moderate 
(I) Moderate 
(F) Low 

Fish: swim bladder 
involved in hearing 
(primarily pressure 
detection) 

(N) Low 
(I) Low 
(F) Low 

170 dB SPL RMS  
for 48h 

158 dB SPL 
RMS 
for 48h 

(N) High 
(I) High 
(F) High 

(N) High 
(I) Moderate 
(F) Low 

Sea turtles (N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Moderate 
(I) Low 
(F) Low 

(N) High 
(I) High 
(F) Moderate 

(N) High 
(I) Moderate 
(F) Low 
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Type of animal Mortality and 
potential mortal 
injury 

Impairment Behaviour 

Recovery injury TTS Masking 
Fish eggs and fish 
larvae 

(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) Low 
(I) Low 
(F) Low 

(N) High 
(I) Moderate 
(F) High 

(N) 
Moderate 
(I) Moderate 
(F) Low 

7.6.1.3 Marine invertebrates 

Marine invertebrates include a large diversity of fauna, and their sensory systems and use of 
sound and vibration are equally diverse. Commercially and ecologically important invertebrates 
include molluscs (clams, oysters, scallops, snails, slugs, cuttlefish, squid, octopi), crustaceans 
(crayfish, crabs, barnacles, prawns, krill), echinoderms (sea stars, sea urchins, sea cucumbers), 
worms, jellyfish, corals and anemones (cnidarians).  

There is limited information on the response of marine invertebrates to non-impulsive underwater 
noise and vibration. A comprehensive literature review on behavioural impacts of noise on aquatic 
crustaceans suggests that a variety of biological and ecological impacts could occur, ranging from 
increase in mobility and stress, reduced antipredator behaviour, changes in foraging, suppressed 
bio-irrigation, and changes to intraspecific behaviours (Tidau and Briffa, 2016; Solan et al. 2016). 
However, despite the citing potential for impacts, very few studies provide exposure thresholds (but 
see Table 7-14).   

Table 7-14 The impact of non-impulsive vessel noise on Norway lobster behaviour  

Species Noise sources Behavioural response 
Norway lobster 
(Nephrops 
Norvegicus) 

Non-impulsive vessel noise: SPL 
RMS: 135-140 dB re 1 μPa  
Pile driving impulsive noise: SEL 150 
dB re 1 μPa2·S 

• repressed burying behaviour 
• repressed bio-irrigation 
• reduced locomotion activity 
• no effect on surficial sediment 

reworking 
• no effect on depth of sediment 

mixing 

The proposed tunnelling activities may result in vibration effects immediately above the TBM as it 
transits the Proposal area. However, little is known about the sensitivity of infauna to vibration 
(e.g., Salgado Kent et al, 2016; Scott, et al, 2020; Hawkins, et al, 2021) and no relevant 
quantitative vibration threshold levels have been established for assessing either behavioural or 
physiological impact on marine invertebrates.  

The thresholds of sensitivity to vibration and their relevant sensitivity frequency ranges for a few 
crustacean species have been investigated in accordance with existing literature. Table 7-15 lists 
the thresholds of sensitivity and the frequency ranges for the limited case studies available in the 
literature (based on e.g., Scott et al. 2020 and Roberts et al. 2016). 

Table 7-15 Sensitivity thresholds for vibration in crustacean species  

Species Sensitivity threshold (ms-2)  Frequency (Hz)  
Norway lobster (Nephrops norvegicus)  0.01-1.4  20-300  
American lobster (Homarus americanus)  0.0002  75  
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Species Sensitivity threshold (ms-2)  Frequency (Hz)  
Shore crab (Carcinus maenas)  0.0002  20; 100-130  
Mud crab species (Panopeus spp.)  0.001  75-1600  

7.6.1.4 Modelling  

Noise modelling was undertaken based on five construction scenarios as detailed in Table 7-16. 
Among the five assessment scenarios, only the first two scenarios are associated with the source 
operations at fixed locations for extended durations. The remaining three scenarios are for source 
operations in the transit stage, and therefore the exposure duration for receiving locations adjacent 
to the relevant transit routes are shorter. As such, the first two scenarios are more applicable for 
cumulative noise exposure assessment for the current Project.  

Table 7-16 Scenarios investigated by the noise modelling 

Scenario Description Significant noise 
source 

One-third octave 
SEL levels 

1 Large anchor handler operation at intake riser 
location 

Large anchor 
handler (LAH) 
 

Operation: 184.4 
dB re 1µPa2.S 
Transit: 190.3 dB re 
1µPa2.S 

2 Large anchor handler operation at outfall riser 
location 

  

3 Large anchor handler in transit between shore and 
intake riser / outfall diffuser 

  

4 Pulling/pushing tugs in transit to relocate jack up 
barge from port to intake riser / outfall diffuser 

Tug vessel 184.9 dB re 
1µPa2.S 

5 Heavy lift vessel in transit to relocate jack up 
barge from port to intake riser / outfall diffuser 

Heavy lift vessel 196 dB re 1µPa2.S 

Results for scenarios 1 and 2 are shown Table 7-17 and Table 7-18 and Figure 7-1 and Figure 7-2, 
respectively. Although continuous exposure periods up to 12 hours were modelled, the results in 
GHD (2022) are presented based on a maximum exposure period of two hours to LAH operations. 
Based on this criterion, the impact zones for PTS onset for marine mammals were less than 50 m 
for low frequency (LF) cetaceans and less than 10 m for very high frequency (VHF) cetaceans. 
Under the same operating condition and exposure period, the impact zones for TTS onset are less 
than 500 m for LF cetaceans and less than 200 m for VHF cetaceans.  

Table 7-17 Zones of cumulative PTS and TTS impact for marine mammals – Scenario 1  

Marine mammal 
hearing group 

Zones of impact – Maximum horizontal perpendicular distances 
from source to cumulative impact threshold levels 

Injury (PTS) onset TTS onset 
Criteria – 

Weighted SEL24-

hr 
dB re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Criteria – 
Weighted SEL24-

hr 
dB re 1 μPa2·s 

Maximum 
threshold 

distance, m 

199 10-min: - 179 10-min: 100 
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Marine mammal 
hearing group 

Zones of impact – Maximum horizontal perpendicular distances 
from source to cumulative impact threshold levels 

Injury (PTS) onset TTS onset 
Criteria – 

Weighted SEL24-
hr 

dB re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Criteria – 
Weighted SEL24-

hr 
dB re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Low frequency 
cetaceans (LF) 

1-hr: 20 1-hr: 245 
2-hrs: 40 2-hrs: 365 
6-hrs: 80 6-hrs: 645 
12-hrs: 100 12-hrs: 930 

High frequency 
cetaceans (HF) 

198 10-min: - 178 10-min: - 
1-hr:  1-hr: < 10 
2-hrs:  2-hrs: 20 
6-hrs: < 10 6-hrs: 40 
12-hrs: 20 12-hrs: 80 

Very high 
frequency 
cetaceans (VHF) 

173 10-min: - 153 10-min: 40 
1-hr:  1-hr: 100 
2-hrs: < 10 2-hrs: 140 
6-hrs: 20 6-hrs: 200 
12-hrs: 40 12-hrs: 345 

Sirenians (SI) 206 10-min: - 186 10-min: - 
1-hr:  1-hr:  
2-hrs:  2-hrs: < 10 
6-hrs: < 10 6-hrs: 20 
12-hrs: 20 12-hrs: 40 

Phocid carnivores 
in water (PCW) 

201 10-min: - 181 10-min: 20 
1-hr:  1-hr: 80 
2-hrs:  2-hrs: 100 
6-hrs: < 10 6-hrs: 160 
12-hrs: 20 12-hrs: 180 

Other marine 
carnivores in water 
(OCW) 

219 10-min: - 199 10-min: - 
1-hr:  1-hr:  
2-hrs:  2-hrs: < 10 
6-hrs: < 10 6-hrs: 20 
12-hrs: 20 12-hrs: 40 
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Table 7-18 Zones of cumulative PTS and TTS impact for marine mammals – Scenario 2 

Marine mammal 
hearing group 

Zones of impact – Maximum horizontal perpendicular distances 
from source to cumulative impact threshold levels 

Injury (PTS) onset TTS onset 
Criteria – 

Weighted SEL24-

hr 
dB re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Criteria – 
Weighted SEL24-

hr 
dB re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Low frequency 
cetaceans (LF) 199 

10-min: < 10 

179 

10-min: 100 
1-hr: 20 1-hr: 345 
2-hrs: 40 2-hrs: 465 
6-hrs: 80 6-hrs: 1010 
12-hrs: 100 12-hrs: 1355 

High frequency 
cetaceans (HF) 198 

10-min: - 

178 

10-min: - 
1-hr:  1-hr: < 10 
2-hrs:  2-hrs: < 10 
6-hrs: < 10 6-hrs: 20 
12-hrs: 20 12-hrs: 40 

Very high 
frequency 
cetaceans (VHF) 

173 

10-min: - 

153 

10-min: 40 
1-hr:  1-hr: 140 
2-hrs: < 10 2-hrs: 180 
6-hrs: 20 6-hrs: 345 
12-hrs: 40 12-hrs: 525 

Sirenians (SI) 206 

10-min: - 

186 

10-min: - 
1-hr:  1-hr:  
2-hrs:  2-hrs: < 10 
6-hrs: < 10 6-hrs: 20 
12-hrs: 20 12-hrs: 40 

Phocid carnivores 
in water (PCW) 201 

10-min: - 

181 

10-min: 20 
1-hr:  1-hr: 100 
2-hrs:  2-hrs: 120 
6-hrs: < 10 6-hrs: 200 
12-hrs: 20 12-hrs: 305 

Other marine 
carnivores in water 
(OCW) 

219 

10-min: - 

199 

10-min: - 
1-hr:  1-hr:  
2-hrs:  2-hrs: < 10 
6-hrs: < 10 6-hrs: < 10 
12-hrs: 20 12-hrs: 20 
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Figure 7-1 Underwater noise contours for scenario 1 
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Figure 7-2 Underwater noise contours for scenario 2 
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Table 7-19 presents predicted zones of immediate impact on marine mammals for behavioural 
disturbance from non-impulsive noise emissions. The scenario with heavy lift vessel in transit at 
the outfall diffuser location is predicted to have the highest behavioural disturbance impact among 
all five assessment scenarios.  

Table 7-19 Zones of behavioural disturbance for marine mammals 

Type of animal Zones of impact – Maximum horizontal distances 
from source to impact threshold levels, m 

Behavioural disturbance 
Criteria - RMS SPL, dB re 1µPa Criteria - RMS SPL, dB re 1µPa 

Marine mammals 120 Scenario 1: 4500 
Scenario 2: 5050 
Scenario 3: 13,350 
Scenario 4: 6950 
Scenario 5: 12,350 

Due to lack of quantitative assessment criteria, it is not possible to draw clear zones of impact for 
fishes and sea turtle species (Table 7-20). However, based on generic qualitative assessment 
criteria for fish and sea turtle species presented in Table 7-10, it is possible to conclude the 
following:  

• non-impulsive noise has low impact in terms of mortality and recoverable injury at all 
distance ranges from the source. 

• non-impulsive noise has high to moderate impact in terms of TTS and behaviour response 
at near field (tens of meters from the source) and low impact at far field (kms from the 
source). 

• non-impulsive noise has high impact in terms of masking at near field (tens of meters from 
the source) and moderate impact at far field (kms from the source). 

Table 7-20 Zones of recoverable injury and TTS impact for fishes and marine turtles 

Type of 
animal 

Zones of impact – Maximum horizontal perpendicular distances 
from source to cumulative impact threshold levels 

Mortality and 
potential 

mortal injury 

Recoverable injury TTS 

Criteria – 
SEL24-hr dB 

re 
1 μPa2·s 

Maximum 
threshold 
distance, 

m 

Criteria – 
SEL24-hr 

dB 
re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Criteria – 
SEL24-hr 

dB 
re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Fish: no 
swim 
bladder 
(particle 
motion 
detection) 

- - - - - - 

Fish: swim 
bladder is - - - - - - 
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Type of 
animal 

Zones of impact – Maximum horizontal perpendicular distances 
from source to cumulative impact threshold levels 

Mortality and 
potential 

mortal injury 

Recoverable injury TTS 

Criteria – 
SEL24-hr dB 

re 
1 μPa2·s 

Maximum 
threshold 
distance, 

m 

Criteria – 
SEL24-hr 

dB 
re 1 μPa2·s 

Maximum 
threshold 

distance, m 

Criteria – 
SEL24-hr 

dB 
re 1 μPa2·s 

Maximum 
threshold 

distance, m 

not involved 
in hearing 
(particle 
motion 
detection) 
Fish: swim 
bladder 
involved in 
hearing 
(primarily 
pressure 
detection) 

- - 
170 dB rms 
for 48h 

All 
scenarios: 
< 20 

158 dB rms 
for 48h 

All 
scenarios: 
< 100 

Sea turtles - - - - - - 
Fish eggs 
and fish 
larvae 

- - - - - - 

Impacts to marine invertebrates were limited to behavioural responses (Table 7-21). It is expected 
that continuous noise emission from the LAH may induce behavioural responses in lobsters to 
distances of 1.8 and 2.1 km, based on scenarios 1 and 2 respectively. Behavioural responses may 
include increased mobility and stress, reduced antipredator behaviour, changes in foraging, 
suppressed bio-irrigation and changes to intraspecific behaviours (following Tidau and Briffa, 2016; 
Solan et al. 2016) but are not expected to result in material impacts to local invertebrate species.  

Table 7-21 Zones of behavioural disturbance for marine lobsters 

Species 
Assessment threshold – 
behavioural response, RMS 
SPL, dB re 1µPa 

Threshold distance (m) 

Norway lobster 135 

Scenario 1: 1855 
Scenario 2: 2105 
Scenario 3: 6140 
Scenario 4: 2990 
Scenario 5: 5630 

The potential for underwater noise to impact marine fauna during the construction phase 
will be managed using the strategies listed in Table 7-22. The implementation of these 
strategies, including the restriction of construction to periods outside of critical migration 
windows, is expected to result in outcomes that achieve the EPA’s objective for marine 
fauna. These strategies, together with the short-term nature of the construction phase, is 
unlikely to significantly impact marine fauna in the Proposal area.  
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7.6.2 Reduced light (elevated TSS) & Smothering (burial) 

The potential for impacts to the marine environment following an increase in turbidity was 
investigated using a desktop assessment. During the drilling period, the mobilisation of drill cuttings 
(TSS) may cause a temporary increase in turbidity near the drilling sites. Unusually high 
concentrations of TSS may lead to direct and indirect impacts to marine fauna if they persist for 
long periods. Direct effects may result due to abrasion or the clogging of filtration mechanisms. 
Indirect effects may stem from increased turbidity leading to altered light regimes and resultant 
changes in feeding efficiency and behaviour.  

The mobilisation of up to 175 m3 of drill cuttings is low in comparison to capital dredging programs, 
which have resulted in the mobilisation of higher volumes over a longer period, without imparting a 
detectable impact on the marine environment. The low magnitude and short duration of the drilling 
program at Alkimos is commensurate with winter storm events (Orpin et al. 2004).  

The potential for turbidity-related impacts during the construction phase will be managed using 
strategies which may include use of extended casings when drilling to manage the dispersal of drill 
cuttings; and/or other techniques to ensure TSS plume and cuttings remain within predicted 
dispersion patterns and concentrations. These will be detailed in the Project Execution Plan once 
the contractor has been appointed. The potential for impacts due to short-term increases in 
turbidity is therefore considered low and manageable under the EPA’s objective-based 
provisions. 

As described in Section 6.6.2, the volume of material released during the drilling activities will be 
low in comparison to capital dredging programs and is therefore expected to dilute rapidly in the 
open ocean environment (Neff 2005). The rapid dilution of materials together with the ability of 
most marine fauna to avoid the construction area, is expected to mitigate against the potential for 
impacts to marine fauna or benthic communities. This is supported in the work of Neff (2005), who 
concluded that marine fauna or flora are unlikely to be impacted by drill cuttings or associated 
discharges, when the rate of dilution is high (Neff 2005).  

Potential rates of sedimentation at the drilling sites were estimated under two scenarios: (1) 
assuming drilling resulted in the crushing of particles to less than 130 µm, and (2) assuming 
particles size fractions between 130 and 10,000 µm. Results of the modelling predicted maximum 
sedimentation thicknesses of 2 and 200 mm per m2 over a 5-day period for scenarios 1 and 2, 
respectively. Taking into account the theoretical 5-day duration of the drilling procedure, these 
values reduce to 0.4 mm and 40 mm per m2 per day. While sedimentation thicknesses of ≤1 mm 
per m2 per day are well within the escape thresholds for motile marine invertebrates, some burial 
of invertebrates is expected at thicknesses >5 mm per m2 per day (see Nichols et al (1978), Miller 
et al (2003) and Kranz (1974)).  

The modelled ‘footprint’ of the sediment deposition zone resulting from the drilling process, under 
scenario 2 extends 9 to 12 m from the drilling site (depending on orientation), with sediment 
thicknesses greater than 25 mm per m2 (equivalent to 5 mm per m2 per day) constrained to within 
10 m of the drilling site.  

Based on these outputs, it is conservatively estimated that potential impacts related to TSS 
will be negligible while impacts related to smothering will be restricted to within a 10 m 
radius of the drilling sites. Notably, this footprint includes the area of inundation resulting 
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from the placement of the intake and outfall infrastructures, which are predicted to occupy 
8.5m2 and 7.5m2, respectively 

7.6.3 Injury or marine fauna mortality (collision/entanglement) 

The potential for marine mammal strike during the construction phase was examined in the context 
of threatened or migratory species, together with the risks posed by construction vessels and jack 
up barges. Risks are considered low due to the low occurrence of marine mammals in the area, 
together with the nature of the construction vessels, which will be stationary of slow moving during 
the construction phase. The potential for injury to marine mammals will be managed by limiting the 
construction activities to periods outside the critical marine mammal migration windows.   

Standard mitigation measures will be implemented during construction to minimise the risk 
of collision and entanglement. These measures are described further in Section 8.7. 

7.6.4 Biodiversity (introduced marine species) 

Introduced marine species (IMS) are marine plants or animals that are not native to a region but 
have been introduced by human activities such as shipping (DAWR 2018). The primary 
mechanism by which IMS may be introduced to the Proposal area is through biofouling of vessel 
hulls and equipment entering the marine area from international or interstate waters. IMS have the 
potential to impact native species and the local environment by: 
• displacing native species through competition for food and/or habitat 
• changing community structure and food webs 
• altering ecosystem processes (e.g., via nutrient cycling or sedimentation) 
• degrading habitat 
• damaging marine industries through diminishing fisheries, fouling ship's hulls, and clogging 

intake pipes (Molnar et al 2008). 

Introduction of IMS has been identified as a moderate risk. The increased number of vessel 
movements and deployment of equipment associated with ASDP construction may increase 
exposure to IMS. Further, IMS could potentially lead to detrimental impacts to the composition and 
function of the natural ecosystem through changes in competition, predation, or habitat 
modification.  

The risk of IMS incursion will be quantified following the ballast water risk assessment and 
managed using appropriate monitoring and reporting procedures, as described in 
Section 8.7. Final mitigation procedures will be developed with the successful contractor as 
documented in the Project Execution Plan (refer to Appendix G Marine Construction 
Environmental Management Framework).  

7.6.5 Stratification (leading to a reduction in dissolved oxygen) 

The potential for stratification with flow on effects to dissolved oxygen is discussed in detail in 
Section 5.6.3. Outputs from the model indicated the environment at Alkimos is well mixed and 
characterised by median dissolved oxygen levels between 88% and 100% under baseline 
conditions. While the addition of the effluent resulted in an increase in the cumulative area under 
the 90% criteria (Figure 5-7), the increase was negligible.  
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Although modelling resulted in some exceedances of the 90% criterion, the modelling applied to 
dissolved oxygen (DO) was sensitive to vertical dispersion, such as that caused by surging waves 
(DHI 2019). Even small departures from the dispersion applied resulted in the voiding of the 
exceedances, with a corresponding return to baseline conditions (DHI 2019). It is therefore 
considered unlikely that the additional residence time imposed by the return seawater will result in 
a reduction in regional or localised dissolved oxygen to levels below the high ecological protection 
guideline of 90% saturation. The resulting situation based on the raw modelling results is that while 
the ASDP may contribute to a marginal increase in salinity near the diffuser, it is not significant 
enough to cause frequent or permanent deviations from the EPAs high protection criteria of 90%, 
or the EPAs threshold criteria of 60%.  

Based on these results, the risk that stratification may result in persistent deoxygenation is 
considered low, and manageable under the EPA’s environmental quality management 
framework.  

7.6.6 Stressor effects (increased salinity) 

The risks posed by osmotic stress are considered in detail in Section 5.6.2.1. Risks were assessed 
based on the results of WET testing, hydrodynamic modelling, the dilution of the return seawater in 
the natural environment, a review of the published salinity thresholds for temperate marine 
organisms, including locally relevant seagrasses and macroalgae. The outcome of the assessment 
was that the ASDP diffusers would achieve a minimum initial dilution of 1:30 within 70 m of the 
diffuser. This equates to salinity elevations of +1.1 ppt above background within 70 m of the 
diffuser and +1.0 to +0.8 further afield, where the maximum linear footprint of the plume is 
predicted to occur in Autumn (Figure 5-5; Appendix E).  

Based on the observed natural salinity range at Alkimos, the salinity elevations downslope from the 
diffusers will therefore be constrained to within 35.7 and 37.7 ppt 3; values that are well within the 
natural salinity range at Alkimos (see Section 5.4.4) and well within the published tolerance 
thresholds for temperate seagrass and macroalgal communities (Table 5-6). Based on these 
results, the risk posed by osmotic stress is considered negligible and entirely manageable 
under the EPA’s environmental quality management framework. 

7.6.7 Toxicity (cleaning chemicals) 

The risks posed by the addition of cleaning and disinfection chemicals (CIP) to the return seawater 
are detailed in Section 5.6.1.2. In summary, the CIP chemicals used at the ASDP will be used 
intermittently and at low concentrations. CIP is unlikely to be detectable within the LEPA, or at the 
LEPA/HEPA boundary, and therefore poses a negligible risk to marine fauna. The risk posed by 
cleaning and disinfection chemicals is therefore considered negligible 

7.6.8 Cumulative impacts 

Cumulative impacts refer to the impacts associated with new proposals combined with those of 
historical proposals. Section 6.6.5 addresses the potential impacts of ASDP proposal, along with 
the historical and potential future impacts of the Alkimos WWTP. Modelling examined the potential 

 
3 Assuming a background summer salinity range at Alkimos circa 34.6-36.6 ppt (based on limited data).  
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for interaction between the plumes and the ramifications for dilution performance (due to the mixing 
of TWW with brine), and therefore the potential for toxicity or stressor effects to marine fauna  

There are three scenarios under which the plumes may interact: ASDP near-field with TWW near-
field (Case A); TWW near-field with ASDP far-field (Case B) and TWW far field with ASDP far-field 
(Case C). Case C was considered in detail given the potential for entrainment of organic waste 
from the TWW plume into the ASDP return seawater plume, potentially leading to a bottom 
attached plume with a higher biological oxygen demand (BOD) than background. There is potential 
under this scenario to exacerbate dissolved oxygen drawdown at the benthic level.  

None of the scenarios resulted in situations that posed a risk to marine fauna, or a situation that 
posed a greater risk due to adverse synergies between the ASDP and the AWWTP Proposals.   

Based on these results, the potential for cumulative impacts were considered negligible.   

7.7 Mitigation 

Water Corporation has applied the mitigation hierarchy to the Proposal to protect marine fauna and 
to meet the EPA's environmental quality objective for ecosystem integrity. The key objective of the 
mitigation strategy is to demonstrate that the Proponent has considered all options to avoid and 
minimise the potential for impacts to marine fauna. Mitigation measures are summarised in 
Table 7-22. The key mitigating considerations include: 

Avoid: 
• Strategically locating the outfalls and intakes to avoid key benthic habitats and 

communities. 
• Pre-selection of excavation methods (tunnelling) which generate less noise than other 

methods such as trenching or blasting.   
• Pre-selection of outfalls capable of achieving sufficient dilutions to meet the EPA's criteria 

for a high level of ecological protection, within 100 m of the outfalls. 
• Excavations for the marine infrastructures to be strategically positioned (where possible) at 

least 100 m from the nearest reef habitats.   

Minimise:  
• Construction activities will be conducted, wherever practicable, outside of key marine 

mammal migration periods. 
• Design and implementation of environmental management plans and/or frameworks for 

managing the construction and operations phases.  
• Placement of the outfalls on a natural gradient allowing the plume to continuously flow 

downslope and avoid stagnation. 
• Orientation of the outfall diffusers to optimise mixing and minimise stratification. 
• Appropriate techniques to ensure TSS plume and cuttings remain within predicted 

dispersion patterns and concentrations.  

The Proponent’s environmental monitoring and management strategies for the construction and 
operational phases are outlined in Appendix G Marine Construction Environmental Management 
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Framework and Appendix H Commissioning and Operational Marine Environmental Management 
Plan, respectively. The plans provide guidance in relation to the following:  

• Detailed monitoring and management requirements.  
• Timing/frequency of monitoring and management commitments. 
• Responsibilities for monitoring and management commitments. 
• Contingency planning/measures in the event of an environmental or safety issue.  
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Table 7-22: Summary of mitigation measures to ensure maintenance of marine fauna 

Impact Avoid Minimise Manage Monitor Rehabilitation Post 
Mitigation 
Impact 
Rankings 

 Significant 
Residual 
Impact 

Offset (if 
required) 

Changes in marine fauna 
behaviour/hearing damage 
(noise) from construction 
activities 

Use of tunnel boring machine avoids noise 
generated by alternate methods such as 
dredging, trenching and pipelay activities. 

Construction activities will be 
conducted, wherever 
practicable, outside of key 
marine mammal migration 
periods. OR 
Develop an appropriate 
alternative management 
strategy based on enforcement 
of a suitable marine mammal 
exclusion zone. 

The CMEMP (Appendix G) describes 
clear management actions to 
minimise potential impacts from 
construction on marine fauna 
  

N Nil 1 - 
Insignificant 

Nil - 

Turbidity may be generated 
from drilling activities, 
reducing light and 
smothering/stressor effects 
(elevated TSS) 

Use of tunnel boring machine avoids 
turbidity generating activities such as 
trenching and pipelay activities 

Appropriate techniques to 
ensure TSS plume and 
cuttings remain within 
predicted dispersion patterns 
and concentrations  

The CMEMP (Appendix G) describes 
clear management actions to ensure 
plume is substantially contained as 
predicted 

Yes Nil 1 - 
Insignificant 

Nil - 

Injury/mortality of marine 
fauna (collision/entanglement) 

Minimise the presence of construction 
vessels (jack up barges), machinery and 
equipment during marine construction 
activities that may interact with marine 
fauna via collision/entanglement will not be 
avoidable. 

Vessel Masters will undergo 
training that will include marine 
fauna behaviour and actions, 
reporting requirements in the 
event of marine fauna injury or 
mortality.  
Prior to commencement, 
develop a marine mammal 
observation procedure, to be 
implemented during the 
construction phase.   

The CMEMP (Appendix G) describes 
clear management actions to 
minimise risk of 
collision/entanglement of marine 
fauna incidences during marine 
construction activities.  

Yes Nil 1-
Insignificant 

Nil - 

Loss of local biodiversity 
(introduction of IMS) 

Minimise the presence of construction 
vessels (jack up barges), machinery and 
equipment during marine construction 
activities that may introduce IMS to the 
Alkimos marine region.  

DPIRD risk assessment, IMS 
inspection, comply with ballast 
water protocols.  

The CMEMP (Appendix G)  has 
been developed that describes clear 
management actions for the 
Contractor to follow to minimise risk 
of introducing IMS to the Alkimos 
marine region during marine 
construction activities.  

Yes  Nil 1-
Insignificant 

Nil - 

Toxicity effects on marine 
fauna (introduction of 
toxicants) 

Comply with the International Maritime 
Organisation International Convention for 
the Prevention of Pollution from Ships. Safe 
storage of all potentially hazardous 
substances 

Spill kit kept on site. Comply 
with Department of Transport 
spill response procedures. 
Establishment of a LEPA to 
ensure marine environmental 
quality is maintained to 
acceptable levels outside of 
this boundary 

The CMEMP (Appendix G) has been 
developed that describes clear 
management actions for the 
Contractor to follow to minimise risk 
of toxicity 

No Nil 1-
Insignificant 

Nil - 



 

172  

 

Impact Avoid Minimise Manage Monitor Rehabilitation Post 
Mitigation 
Impact 
Rankings 

 Significant 
Residual 
Impact 

Offset (if 
required) 

Stressor effects on marine 
fauna (increased salinity) 

The outcome of the assessment was that 
the ASDP diffusers would achieve a 
minimum initial dilution of 1:30 within 70 m 
of the diffuser.   

Water Corporation has 
developed a hydrodynamic 
model to predict changes in 
marine environmental quality 
associated with discharge of 
RO return water during 
operation. 
The desalination outfall 
diffuser ports have been 
designed to optimise mixing 
within the near-field and 
therefore minimise potential 
salinity stress. 
Establishment of a LEPA to 
ensure marine environmental 
quality is maintained to 
acceptable levels outside of 
this boundary during operation 
of the desalination plant.  

Implementation of the CMEMP 
(Appendix G) using the EPA’s 
framework for outcome-based 
EMPs. 

Yes.  Nil 1-
Insignificant 

Nil - 

Toxicity effects on marine 
fauna (introduction of 
toxicants) 

The CIP chemicals used at the ASDP will 
be used intermittently and at low 
concentrations. CIP is unlikely to be 
detectable within the LEPA, or at the 
LEPA/HEPA boundary, and therefore poses 
a negligible risk to marine fauna. The risk 
posed by cleaning and disinfection 
chemicals is therefore considered 
negligible. 

chemicals will be used 
intermittently and in low 
volumes relative to the overall 
volume of the discharge 

Implementation of the CMEMP 
(Appendix G)  using the EPA’s 
framework for outcome-based 
EMPs. 

Yes Nil 1-
Insignificant 

Nil - 
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7.8 Predicted outcome 

Based on the assessment of impacts presented in Section 7.6, the following outcomes are 
predicted:  

• Changes in behaviour and/or hearing (noise): Acoustic modelling applied to the 
construction activities determined that the impact zones for PTS and TTS onset in marine 
mammals would be restricted to a maximum radius of 50 m and <500 m, respectively. 
Compared with the zones of impact for PTS and TTS criteria, the potential for behavioural 
disturbance is significantly greater. Behavioural responses may manifest as changes in 
feeding, migration, breeding behaviour, and/or avoidance behaviour, leading to or long-
term avoidance of areas that may be important for feeding, reproduction or sheltering. The 
zones of impact related to behavioural responses varied in radii from 4.5 km to 5.0 km 
during the installation of the marine intake and outfall structures, to between 6.9 km and 
3.3 km, during the vessel transit period; the latter of which will be restricted to days, rather 
than weeks. The potential for noise-related impacts during the construction phase is 
considered manageable under the EPA’s objective-based provisions, provided 
activities are restricted to the non-migration period for key marine fauna, OR via the 
development of a management strategy based on the enforcement of a suitable 
marine mammal exclusion zone. These strategies, together with the short-term nature of 
the construction phase, is unlikely to significantly impact marine fauna in the Proposal 
area.  

• Reduce light & Smothering:  The potential for turbidity-related impacts during the 
construction phase will be managed using strategies which may include use of extended 
casings when drilling to manage the dispersal of drill cuttings; and/or other techniques to 
ensure TSS plume and cuttings remain within predicted dispersion patterns and 
concentrations. These will be detailed in the Project Execution Plan once the contractor 
has been appointed. The potential for impacts due to short-term increases in turbidity 
is therefore considered low and manageable under the EPA’s objective-based 
provisions.  

• Results of the modelling predicted maximum sedimentation thicknesses of 2 and 200 mm 
per m2 over a 5-day period for scenarios 1 and 2, respectively. Taking into account the 
theoretical 5-day duration of the drilling procedure, these values reduce to 0.4 mm and 40 
mm per m2 per day. Based on these outputs, it is conservatively estimated that 
potential impacts due to smothering (burial) will be restricted to within a 10 m radius 
of the drilling sites. Notably, this footprint includes the area of inundation resulting 
from the placement of the intake and outfall infrastructures, which are predicted to 
occupy 8.5m2 and 7.5m2, respectively.  

• Injury / mortality (vessel strike): Risks are considered minimal due to the low occurrence 
of marine mammals in the area, together with the nature of the construction vessels, which 
will be stationary or slow moving during the construction phase. The potential for marine 
mammal strike will be managed during the construction phase by avoiding critical 
marine mammal migration periods, OR via the development of a management 
strategy based on the enforcement of a suitable marine mammal exclusion zone.   
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• Biodiversity (introduction IMS): Introduction of IMS has been identified as a moderate 
risk. The increased number of vessel movements and deployment of equipment 
associated with ASDP construction may increase exposure to IMS. Further, IMS could 
potentially lead to detrimental impacts to the composition and function of the natural 
ecosystem through changes in competition, predation, or habitat modification. The risk of 
IMS incursion will be quantified following the ballast water risk assessment and 
managed using appropriate monitoring and reporting procedures, as described in 
Section 8.7. Final mitigation procedures will be developed with the successful 
contractor as documented in the Project Execution Plan (refer to the CMEMP in 
Appendix G). 

• Toxicity (cleaning chemicals): the CIP chemicals used at the ASDP will be used 
intermittently and at low concentrations. CIP is unlikely to be detectable within the LEPA, 
or at the LEPA/HEPA boundary, and therefore poses a negligible risk to marine fauna. The 
risk posed by cleaning and disinfection chemicals is therefore considered negligible. 

• Stressor effects: While modelling indicated there was potential for a marginal increase in 
salinity (<+1.1 ppt) along the seafloor, it was not significant enough to cause frequent or 
permanent deviations from the EPAs high protection criteria of 90% saturation, or the 
EPAs threshold criteria of 60% saturation. Modelling predicted that the waste-stream, once 
diluted, should reduce to +0.13°C above background within 70 m of the outfalls. This 
elevation is well below the +2°C criterion and within the thermal tolerances of marine 
fauna. 

• Stratification: Based on the observed natural salinity range at Alkimos, the salinity 
elevations downslope from the diffusers will be constrained to within 35.7 and 37.7 ppt; 
values that are well within the natural salinity range at Alkimos (see Section 1.24.4), and 
well within the published tolerance thresholds for temperate marine organisms, which 
based on 17 examples, is between 45 and 70 ppt.   

By implementing the management measures detailed above, there are not expected to 
be any significant impacts to marine fauna and no offsets are required and no offsets 
are proposed for marine fauna. The Proposal can, therefore, be managed to meet the 
EPA’s objective for Marine fauna “To protect marine fauna so that biological diversity 
and integrity are maintained”. 

The Water Corporation is also currently investigating alternative options for the location of the 
marine intake and outfall. The marine options are under consideration to further minimise 
potential effects to the marine environment.  The options are presented in the ERD to enable 
the public to comment on the alternatives.  The options may be subject to an EP Act Section 
43A change of proposal prior to assessment should the alternatives be found feasible.  The 
Proposal options are presented in Appendix T Alkimos Options Assessment. 
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8 Landforms 

8.1 EPA objectives 

The EPA’s environmental objective for landforms is: “To maintain the variety and integrity of 
significant physical landforms so that environmental values are protected” (EPA 2018a). 

8.2 Relevant policy and guidance 

The relevant EPA guidance for landforms relevant to the Proposal, is presented in Table 8-1. 

Table 8-1: Legislative instruments, policies, and guidelines relevant to landforms impact 
assessment 

Legislative instrument 
Environmental Protection Act 1986. 
Policy and guidance Consideration 
Environmental Protection 
Authority. (2018a). EPA 
Factor Guideline: Landforms. 

The design of the Proposal has considered the local topography and 
the SDP DE is set into the local dune system to visually shield the 
infrastructure from view. 

Environmental Protection 
Authority. (2020a). Statement 
of Environmental Principles, 
Factors and Objectives. 

This document was written according to EPA’s (2020a) Principles, 
Factors and Objectives.  

Environmental Protection 
Authority. (2016). 
Environmental Impact 
Assessment (EIA) (Part IV 
Divisions 1 and 2) 
Administrative Procedures. 

Describes the principles and practices of EIA within the context of 
Part IV of the EP Act.  

Environmental Protection 
Authority. (2020b). EIA (Part 
IV Divisions 1 and 2) 
Procedures Manual. 

Provides guidance on the environmental impact assessment process 
for proposals. The Procedures Manual supports the Administrative 
Procedures and contains detailed information on each step of the EIA 
process, including processes after an implementation statement is 
published by the Minister.  

Environmental Protection 
Authority. (2014). Western 
Australian Environmental 
Offsets Guidelines. 

Provides clarification regarding the determination and application of 
environmental offsets in WA.  

Other policy or guidance Consideration  

Government of Western 
Australia. (2011). Western 
Australian Environmental 
Offsets Policy. 

Seeks to protect and conserve environmental and biodiversity values 
for present and future generations. 
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8.3 Overview of studies 

The EPA defines landform as a ‘The distinctive, recognisable physical features of the earth’s surface having a characteristic shape 
produced by natural processes. A landform is defined by the combination of its geology (composition) and morphology (form)s’ (EPA 
2018a). 

Three landform studies undertaken within areas of the Proposal as part of approvals for surrounding developments were used to 
investigate the values of the area. Table 8-2 identifies the SAs, scopes and key findings of these studies.  

Table 8-2: Summary of previous landform surveys conducted within the Proposal and surrounds 

Reference  Study details Scope Survey / study effort Key findings Study / survey 
limitations 

MRS 
Amendment 
1029/33 
Environmental 
Review, 
ATA 
Environmental 
2003. 

Alkimos Eglinton 
environmental 
review: MRS 
amendment 
1029/33. 

To investigate and identify 
the environmental 
constraints of the 
Alkimos-Eglinton region 
for an amendment to the 
Metropolitan Regional 
Scheme (MRS).  
To inform the rezoning of 
land and provide greater 
access to the coast for 
residential and 
commercial opportunities.  
To assess the relocation 
of the WWTP, the 
Groundwater Treatment 
Plant and modifications to 
land reserved to parks 
and recreation. 

Comprehensive 
surveys of flora and 
fauna and associated 
landforms and other 
environmental values 
in the Alkimos-Eglinton 
area. 

The western Alkimos-
Eglinton area 
comprises vegetation 
representative of the 
Quindalup Vegetation 
Complex, with the 
eastern portion 
supporting vegetation 
of the Cottesloe 
Central - South 
Vegetation Complex on 
the Spearwood Dunes. 
The Spearwood Dunes 
vary floristically 
depending on the 
presence of limestone, 
sands derived from 
limestone and the 
topography of the 
inland area. 

Focus on the regional 
landform context to 
inform the rezoning of 
land in the Alkimos-
Eglinton area. Lack of 
study/survey for the 
Proposal area at a 
local scale.  
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Reference  Study details Scope Survey / study effort Key findings Study / survey 
limitations 

A description 
of the coastal 
and marine 
zones of the 
Alkimos area, 
Semeniuk et al 
2004. 

A description of the 
coastal and marine 
zones of the 
Alkimos area. 

To identify significant 
landforms occurring within 
the proposed locations for 
the WWTP. 

Investigation of the 
coastal and marine 
landforms for Site A 
and Site B of the 
proposed Alkimos 
WWTP. 

A unique set of coastal 
landforms within the 
Quindalup South 
system stretching 
between Whitfords and 
Lancelin, which 
displays ‘moderate 
landform complexity 
with its range of 
blowouts, parabolic 
dunes, plains, shore-
traverse ridges. 

N/A 

Alkimos 
Coastal Node 
Local 
Structure Plan 
- Local 
Environmental 
Impact 
Assessment 
and 
Management 
Strategy, 
RPS 2016. 

Local 
environmental 
impact assessment 
and management 
strategy: Alkimos 
Coastal Node Local 
Structure Plan 
2016. 

To provide a description 
of the existing 
environment of the 
Alkimos coastal node 
local structure plan 
(ACNLSP) site and a 
framework for the 
effective management of 
the environmental issues 
identified in accordance 
with the CoW’s Local 
Planning Policy 4.2: 
Structure Planning. 

Desktop assessment. Summary of the 
existing environment of 
the ACNLSP site, 
which promotes the 
preparation and 
implementation of 
Conservation Area 
Management Plan, 
Foreshore 
Management Plan and 
Vegetation and Fauna 
Management Plan for 
development of the 
Alkimos-Eglinton area. 

Alkimos Coastal Node 
LPS Boundary only 
covers a portion of the 
Proposal area. 
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8.4 Receiving environment 

The SDP DE is bound by steep-sided high-relief sand dunes to both the north and south. The 
eastern boundary of the SDP DE is characterised by moderate relief sand dunes with steep to 
undulating topography; whilst the western boundary is characterised by a low-relief and gently 
undulating ridge of shallow limestone rock. The central part of the SDP DE has gently undulating to 
flat topography and comprises an area of low elevation, defining a ‘central depression’ bound on all 
sides by relatively higher ground. 

The pipeline alignment is largely located on the topographically irregular ridges and undulating 
dune landscape underlain by aeolianite. This landscape is frequently exposed with varied 
elevations of up to approximately 100 m above sea-level. 

8.4.1 Regional landforms 

The Proposal intersects all three dune landforms on the SCP, namely (from west to east) the 
Quindalup South System, the Spearwood Dune System, and the Bassendean Dune System 
(Figure 8-1). The regional context of the three dune landforms are summarised below. The 
Quindalup South System at the local scale is provided in Section 1.1.1.1. 

8.4.1.1 Bassendean Dune System 

The Bassendean Dune System is the oldest of the dune systems of marine origin and consists of a 
series of shoreline deposits and coastal dunes in a 15 km-wide zone between the Spearwood 
Dune System and the Pinjarra Plain. It developed during several dune-building events that took 
place over a period of about 100,000 years in an interglacial period that began about 240,000 
years ago. The dunes consist of low hills of quartz sand with sandy swamps in depressions 
(swales) between the dunes (Gozzard, 2007). The present shape of the dunes is largely inherited 
from the original coastal dunes however, the relief has been diminished as a result of the leaching 
(Playford et at, 1976, cited in Gozzard, 2007). The southern portion of the PDE slightly intersects 
the Bassendean landform system to the east. 

8.4.1.2 Spearwood Dune System 

The Spearwood Dune System is younger than the Bassendean Dune System and forms a belt 3 
km to 15 km wide, west of the Bassendean Dune System. The dunes consist of large-scale, 
convex, asymmetric, topographically irregular ridges. The shape of the dunes suggests that they 
were formed as large-scale, bare, dune sheets that advanced over the land surface (Gozzard, 
2007). The Spearwood dunes comprise the eolian parts of the Tamala Limestone, which is 
characterised by leached yellow quartz sand that is closely associated with the calcarenite and 
represents the decalcified remnants of the calcarenite dunes. The majority of the PDE intersects 
the Spearwood Dune System across the region and a small portion of the SDP DE occurs across 
the eolian parts of the Tamala Limestone underlying the Spearwood Dunes System, which is 
characterised by shallow yellow-brown sands and exposed limestone (Strategen 2017).  
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Figure 8-1: Land systems surrounding the Proposal 
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8.4.1.3 Quindalup South System 

The Quindalup South system in the Alkimos area is approximately 11,700 years, with some of the 
Holocene dunes, extending as much as 10 km inland. It is the youngest and most westerly coastal 
dune system of the SCP that overlies the sand and calcarenite of the Spearwood Dunes, the 
aeolian component of the Tamala Limestone. The system has three unique individual dune types 
including parabolic dunes, nested parabolic dunes, and blow-outs. Semeniuk Research Group 
(2004) recognised the nested parabolic dunes as being unusual in that they are perched on a 
limestone plateau. The majority of the SDP DE and a minor northern portion of the PDE occur in 
the Quindalup South system.  

Blow-outs form when the parallel dunes along the beach front are breached during heavy storms 
creating gaps which form wind tunnels through which sand is transported. The parabolic dunes 
form as a result of the continuation of this process and have advanced downwind away from the 
initial source of erosion (e.g., sand and sediments associated with Spearwood Dunes System), 
with the axes of the dunes parallel to the direction of the main sand-moving winds 
(southwesterlies) (Gozzard, 2007). Vegetation also plays a significant role in formation of the 
parabolic dunes by protecting the arms of the dunes from erosion while allowing the central rim to 
develop. 

The dunes are Holocene in age (McArthur and Bettenay,1960, cited in Gozzard, 2007), and some 
are still forming along the coastline today. U-shaped, large-scale parabolic dunes dominate the 
coast north of the Swan River and in places some dunes extend over 10 km inland. The western 
margin of the dunes is truncated along the coast and forms a steep cliff, at the base of which is a 
narrow sandy beach. 

8.4.2 Local Context of Quindalup Parabolic Dune System 

The Quindalup Parabolic Dune System comprises all four phases of dune formation (Q1, Q2, Q3 
and Q4) that occur on the SCP (Table 8-3).  All phases are uniquely defined by their profile shape, 
stability, vegetation type and cover, and soil development as described below. 

Table 8-3: Phases of Quindalup Parabolic Dune System (Gozzard, 2007) 

Phase Descriptions Pre-European 
Extent  
Area (ha) 

Quindalup 
South 
Oldest 
Dune 
Phase 
(Q1) 

This is the oldest phase forms a series of dunes of low relief with 
symmetrical cross sections with a flattened profile (10o to 15o slopes) and 
is largely covered by vegetation and soil organic rich matter to depths of 30 
to 50 cm. There is a tendency for the sand to become partially consolidated 
and cemented. In places, erosion of the dune has exposed the cemented 
core. These dunes are completely stable and are of the order of 6000 
years old. This indicates that the complex first began forming when the sea 
level retreated from the 3 m level approximately 6000 years ago. 

2758.83 

Quindalup 
South 
Second 

Intermediate and most extensive phase and extends up to 4 km inland as 
large-scale, crescentic and attenuated parabolic dunes that show some 
tendency to fretting on the advancing crest and arms. The dunes of this 

5317.23 
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Phase Descriptions Pre-European 
Extent  
Area (ha) 

Dune 
Phase 
(Q2) 

phase have steep slopes but a smooth profile and an overall higher relief 
than dunes of the Q1 phase with vegetation cover of approximately 70%. 
Below the organic-rich soil profile the dune cores are cemented and 
virtually stable with approximately 1600 years old. As with the Q1 phase, 
erosion of the dune has exposed the cemented core in places. 

Quindalup 
South 
deep 
sand flat 
Phase 

Undulating landscapes with deep calcareous sands overlying limestone. 
Soils have dark grey-brown sand to about 50 cm and then pale brown 
sand. Remnants of hummocks are often present. 

2631.53 

Quindalup 
South 
shallow 
sand flat 
Phase 

Undulating landscapes with shallow calcareous sands over limestone and 
much rock outcrop. 

3180.65 

Quindalup 
South 
Third 
Dune 
Phase 
(Q3) 

Intermediate phase but is not as extensive as the older two phases. It is 
clearly differentiated from the older two phases by virtue of its steep 
slopes, smooth profile and greater relief with approximately 70% vegetation 
cover. The development of pedological horizons is not as marked as in the 
older two phases and cementation of the underlying sand is minimal to 
non-existent. This Phase of dunes would become active if disturbed. 

7118.65 

Quindalup 
South 
Youngest 
Dune 
Phase 
(Q4) 

The youngest phase which consists of small, restricted dunes and is 
confined to the seaward margin of the dune complex with steep (25o to 
33o) slopes partially covered (20%) by coastal heath vegetation and 
virtually no organic layer and is estimated to be aged probably no more 
than 200 years old. Being the youngest phase, the dunes have a fresh 
morphology and deep bowls and other depressions are contained by the 
arms of the parabolic dunes. The ‘humpy’ profile indicates instability. If the 
vegetation were removed, the dunes would become active again. 

1368.96 

Figure 8-2 indicates that at a local scale, the Quindalup South System including the deep and 
shallow sand flats of the Quindalup dunes over the Spearwood Dune System limestone distributes 
across the majority of the landscape within and surrounding the SDP DE. At the coastal area close 
to the SDP DE, the parabolic dune formation of the oldest (Q1), intermediate (Q3) and youngest 
(Q4) phases of the Quindalup South System are more extensive than the second phase (Q2). Little 
is known about the movement rates of parabolic dunes, these coastal dunes however, can be 
described as being in state of low activity given most of them are vegetated and intact. 

While the Quindalup Parabolic Dune System is considered a significant landform is also supports 
threatened vegetation communities, provides habitat for significant fauna species as well as a 
regional ecological linkage between coastal foreshore reserve and regional conservation areas to 
the east (RPS 2016).  

8.4.2.1 Alkimos Dune Complex 

The Alkimos Dune Complex is an important geoheritage site that comprises all four phases the 
Quindalup Parabolic Dune System (Figure 8-2).  The Alkimos Dune Complex is also registered as 
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a geoheritage site under the GSWA for research and education purposes (Department of Mines, 
Industry Regulation and Safety 2018) as it provides an exceptional example of the development of 
a parabolic dune complex of the Quindalup Parabolic Dune System that has not been encroached 
on by urbanisation and is still accessible for scientific study (Gozzard, 2007) (Figure 8-2). While 
these sites do not have the legal status of systems classed as reserves, they are still considered 
special geological places. 

The high ecological and geoheritage values attributed to the Alkimos Dune Complex have been 
recognised since 1977 when the area was identified in the North-West Corridor Structure Plan 
(MRPA 1977) as ‘Parks and Recreation’ with some strategically located commercial and light 
industrial zonings in its centre. At this time, it was also recognised that the whole dune complex, or 
at least a part of it that contained a representative chronological sequence, should be preserved.  

In 1979 the coastal dune formations in the Alkimos area were identified as having national and 
world geoheritage significance as a record of Holocene beach activity and as an excellent example 
of the complex dunes that occur from Perth north to the Moore River. The GSWA (with support 
from the Geological Sites Committee and the CSIRO) recommended that the Alkimos Dune 
Complex be nominated as a Geological Monument to be preserved as open space. Subsequent 
amendments to the MRS have identified the environmental and geoheritage values identified in the 
past progressively revised to support to the perceived socially greater value of urban development 
in the North-West Corridor. The MRS identifies Public Purposes Reserve (reserved for 
conservation) 9c and 9d as land to be reserved to protect the integrity, function and environmental 
value of the east-west parabolic dune linkage.   
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Figure 8-2: Local Context of the Quindalup Parabolic Dune System and Geoheritage site: Alkimos Dune Systems 
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8.5 Potential impacts 

The potential for impacts to landforms resulting from construction of the Proposal are summarised 
in Table 8-4. 

Table 8-4: Potential impacts to landforms 

Phase Potential 
impacts 

Impact Context and Assessment Significance 
of Impacts 
(prior to the 
application 
of 
mitigation 
measures) 

C
on

st
ru

ct
io

n 

Loss of 
landforms  
 

Direct 
 

Construction of the SDP will result in a permanent loss to 
this network of parabolic and nested parabolic dunes of the 
Quindalup Parabolic Dune System. In the context of the 
EPA’s guidelines for Landforms, these dunes represent a 
‘significant landform’ in terms of scientific importance and 
rarity.  
The disturbance extent (ha) of each dune system and 
disturbance percentage of its regional context as a result 
of the Proposal is summarised in Table 8-6.  

3 - Moderate 

Increased 
aeolian 
erosion – 
SDP DE 

Indirect The indirect impact of removal of vegetation from the dune 
systems across the SDP DEs may result in increased 
erosion. Dust and erosion mitigation techniques will be 
employed during construction to reduce the effects of 
erosion on the surrounding area.  

2 - Minor 

8.6 Assessment of impacts 

8.6.1 Loss of landforms 

The Quindalup Parabolic Dune System formations that are potentially impacted by the construction 
of the Proposal have been considered worthy of further consideration as a significant landform. An 
assessment of the significance of a landform against EPA’s six criteria (i.e., integrity, ecological 
importance, scientific importance, rarity, and social importance) has been undertaken and 
presented in (Table 8-5). The outcomes of the assessment indicate that the Quindalup parabolic 
dunes at Alkimos represent a ‘significant landforms’ in terms of scientific importance and rarity. 
However, the integrity of the dune formations has been compromised to some extent by 
continuous development in the area. 

Table 8-5: Assessment of Significance of the Quindalup Parabolic Dunes 

Criteria Assessment 
Variety The Quindalup parabolic dunes at Alkimos comprises all phases of formations of the 

Quindalup dune (Q1 - Q4). However, this local variety of the Quindalup South System 
extends across the coast areas of the SCP to some degree and more associated with the 
various landforms at each locality.  
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Criteria Assessment 
Integrity Section 8.6.1 indicates of the integrity of the Quindalup South System in a local context. The 

residential and commercial development in the regional have however, altered portions of 
the dune complexes, which indicates significant impacts to the integrity of the landforms. 

Ecology 
Importance 

The Quindalup South System supports various vegetation types and offers microhabitats for 
fauna associated with their shape, slopes, and soils. It is known that the consolidated 
vegetated areas of the Quindalup Dunes in the region protect populations of Tuarts 
(Eucalyptus gomphocephala) (listed as ‘Critically Endangered’ under the EPBC Act) and 
supports Acacia shrublands on taller dunes – Southern Coastal Plain (‘Priority 3’ Ecological 
Community under the BC Act). The TECs and PECs also provides habitat value for 
conservation significant fauna, such as Carnaby’s Black Cockatoo. 
Remnant vegetation occurring within and in proximity to the Proposal area also supports 
other TECs and PECs and conservation significant flora and fauna species, including 
Banksia woodlands (TEC), Melaleuca huegelii – Melaleuca systena shrublands on 
Limestone Ridges (TEC) and Northern Spearwood shrublands and woodlands (PEC). 
However, given those conservation significant species and communities occur extensively in 
the region, it is not considered that the parabolic dunes within and surrounding the SDP DE 
have a distinctive or exclusive role in maintaining these ecological values. 
It is also considered that the vegetated dune landforms form local topographical highs, which 
may contribute to slight alterations in groundwater level or rainfall infiltration. 

Scientific 
Importance 

The Alkimos parabolic dune system has been defined by the DMIRS as a Geoheritage site, 
which provides an exceptional example of the development of a parabolic dune complex of 
the Quindalup South System. The Alkimos parabolic dune system is also considered as 
probably the best example in the Perth Region that has not been encroached on by 
urbanization and is still accessible for scientific study (Gozzard, 2007). However, the 
integrity of the system has been comprised to some extent by continuous development in 
the area, which makes complete scientific study of the dune system in the area very difficult. 

Rarity The coastal dune formations in the Alkimos area have been identified as having national and 
world Geoheritage significance as a record of Holocene beach activity and as an excellent 
example of the complex dunes that occur from Perth north to the Moore River. The 
Geological Society of Western Australia (with support from the Geological Sites Committee 
and the CSIRO) recommended that the Alkimos Dune System be nominated as a Geological 
Monument to be preserved as open space.  

Social 
Importance 

It is known that some Quindalup parabolic dunes supports heritage values in the region. 
However, those are not within or in the vicinity of the SDP DE or PDE. High points in the 
landscape dunes may potentially contribute amenity values for local community and tourists 
along the crests of the dunes in the area. 

The main impacts of the Proposal to landforms are associated with loss of the Quindalup South 
System (e.g., structural alteration of the Quindalup parabolic dune system) during construction of 
the SDP. The SDP will be built in between the parabolic dune system with excavation of parts of 
the Quindalup South System required from a natural elevation to achieve a finished level similar to 
that of the existing WWTP. Figure 8-1 indicates that construction of the SDP and pipeline will 
intersect the Quindalup Dunes South, Spearwood Dunes System and Bassendean Dunes System.  

Construction of the Proposal will involve excavation of portions of the Quindalup Parabolic Dune 
System.  The Proposal is expected to result in a direct impact to 32.55 ha of the Quindalup 
parabolic dune System, of which 11.46 ha is from the Quindalup South deep sand flat Phase 
landform unit and 14.9 ha form the Quindalup South third dune Phase (Q3) landform unit. These 
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disturbances represent less than 1% of the pre-European extent for each of these landform units 
(Table 8-6).   

This construction may also impact the integrity of the complete sequence of formations of the 
Quindalup dune (Q1 - Q4) for geoheritage and scientific value, known as the Alkimos Dune 
Complex (Figure 8-2). The Proposal is expected to impact 35.13 ha of the Alkimos Dune Complex, 
representing 4.3 % of the pre-European extent for this landform unit.  This will result in direct 
impacts to the ability for the Alkimos Dune Complex to provide an uninterrupted example of the 
development of a parabolic dune complex of the Quindalup Parabolic Dune System.   
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Figure 8-3: Proposal location in relation to Public Purposes Reserve (reserved for conservation) 
areas 9c and 9d 
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Table 8-6: Disturbance area of the dunes systems within Proposal 

Area 

Quindalup Parabolic Dune System (ha) 
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Pre-
European 
Extent  

2631.53 - 5317.23 - 3180.65 - 7118.65 - 811.33 - 

DE 13.33 0.51 3.37 0.06 5.56 0.17 15.91 0.22 40.57 5.00 
IF 11.46 0.43 1.85 0.03 4.34 0.14 14.9 0.21 35.13 4.33 

Note that neither the IF, nor the DE intersect with phases Q1 or Q4 of the Quindalup Parabolic Dune System. 
 



 

189  

 

8.6.2 Cumulative Impacts 

There are a number of approved and proposed developments within the Alkimos area, resulting in 
cumulative impacts on the Quindalup Dune System. These projects include, but are not limited to: 

• Yanchep Rail Extension Part 1. 
• Alkimos Coastal Node. 
• Alkimos City Centre. 

To demonstrate and quantify the cumulative impacts to the Quindalup dunes and the Alkimos 
Dune Complex, an assessment of impacts from the following data sources within the public domain 
was undertaken (Table 8-7):  

• Perth Peel Urban Land Development Outlook for 2020/21 (DPLH-085). 
• Local planning schemes (DPLH-071). 
• Native Vegetation Extent (DPIRD-005). 
• Environmental Impact Assessments, Outcomes and Changes (EIAOC)(DWER-088). 
• Local mapping of vegetation condition.  
• EPBC Referrals Spatial Dataset. 

The cumulative assessment of the Alkimos Dune Area indicated that 57.67 ha remained after 
implementation of Proposal and other approved and proposed developments, from the pre-
European extent of 811.33 ha.  This represents only 7.11 % of the pre-European extent of the 
Alkimos Dune Area. The EPA’s (2021) Statement of environmental principles, factors, objectives 
and aims of EIA states the consideration of significant is on a case-by-case basis, with 
consideration to a number of matters rather than a percent of pre-European extent remaining.   

A total of 57.67 ha of the Alkimos Dune Complex remains after implementation of the Proposal and 
other proponent’s proposal, which is considered a large portion of land to show an example of the 
development of a parabolic dune complex of the Quindalup Parabolic Dune System.   

During the EPA assessment of the MRS for the area, areas 9c and 9d were set aside for 
conservation to protect the integrity, function and environmental value of the east-west parabolic 
dune linkage. The EPA has previously undertaken an assessment of the significance of the 
Alkimos-Eglington MRS area and determined that Areas 9c and 9d were of suitable size to protect 
and reserve, to preserve the integrity and environmental values of the east-west parabolic dune 
linkage.  Given that areas 9c and 9d will not be impacted by the Proposal and the EPA has 
previously determined that these areas are suitable to protect the integrity of landforms in the 
Alkimos area, the integrity of the Alkimos Dune Area will not be significantly impacted as a result of 
implementation of the Proposal.  

All other landforms units resulted in greater than 60%of the pre-European extent, remaining after 
implementation of Proposal and other approved and proposed developments. 
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Table 8-7: Cumulative Impacts to the Landforms 

 

Pre-European 
Extent (ha) 

Current Extent 
(ha)* 

Pre-European Extent 
currently remaining 

(%) 

Predicted future 
extent (ha)** 

Pre-European 
Extent predicted 
remaining (%) 

Current extent 
within Indicative 
Footprint (ha) 

Current extent 
within Indicative 

Footprint (%) 

Extent after 
development of the 

proposal (ha) 

Pre-European extent 
after development of 

proposal (%) 

Quindalup South deep 
sand flat Phase 2,631.53 1,747.29 66.40 1,655.04 62.89 11.46 0.43 1,643.58 62.46 

Quindalup South second 
dune Phase (Q2) 5,317.23 3,782.80 71.14 3,680.46 69.22 1.85 0.03 3,678.61 69.18 

Quindalup South shallow 
sand flat Phase 3,180.65 2,200.86 69.19 2,174.18 68.36 4.34 0.14 2,169.85 68.22 

Quindalup South third 
dune Phase (Q3) 7,118.65 5,705.85 80.15 5,590.36 78.53 14.9 0.21 5,575.46 78.32 

Total Quindalup South 
System 18,248.06 13,436.80 73.63 13,100.04 71.79 32.55 0.18 13,067.50 71.61 

Alkimos Dune Area 
(Geoheritage Site) 811.33 325.93 40.17 92.80 11.44 35.13 4.33 57.67 7.11 

* Current extent determined by comparing the remnant native vegetation (DPIRD-005) to the Quindalup South Dune System 
** Predicted future extent determined by considering other recently approved or proposed projects in the Alkimos area that have been assessed by the EPA or DPLH, including but not limited to Yanchep Rail Extension Part 1, Alkimos City 
Activity Centre Structure Plan, Agora Village Local Structure Plan, Wanneroo City - Marmion Ave Connelly Dve and Romeo Rd L3 Alkimos Local Structure Plan, Alkimos Coastal Node Structure Plan, Alkimos Wastewater Treatment Plant Site 
and various Metropolitan Region Scheme Amendments as outlined below: 
 

Project Development 
Envelope 

EPBC EPA Impacts to Parabolic dunes 
 

Alkimos Seawater 
Desalination Plant 
Project 

140.5 ha total, 
marine 12.2 ha, 
ASDP 29 ha and 
pipeline 99.3 ha 

Controlled 
action 

This assessment Proposed geoheritage impacts:   
- 38.17 ha DE Quindalup dune system 
- 16.75 ha within indicative footprint. 

Yanchep Rail Extension 
Part 1 

  MS1100 7.79 ha of parabolic dune formations 

Alkimos Coastal Village 86 ha Not referred No Local Structure 
Plan 

No discussion of impacts to the Alkimos Dune Complex.  Impacts to Quindalup dunes discussed 

Mixed Commercial and 
Residential Development 

226 ha Controlled 
Action 

No Yes  
 
DEC was consulted but EPA does not formally assess Local Structure Plans in WA 

Alkimos Coastal Node  Controlled 
Action 

 Support Quindalup Q1, Q3, Q4, shallow sand flat phase and Karrakatta shallow soils phase doesn’t give extent of impacts 

Eglinton Beach Resort Clearing 234.8 ha  
Foredunes 10 ha 
41 ha within 
coastal dunes 

 MS150 Conservation areas plan to protect dune system. A change to the Statement removed conditions regarding dunes as they look 
to have removed golf course and replaced with conservation areas. 
Particular detail was provided with regard to rehabilitation and stabilisation after construction, reshaped surfaces will be 
sprayed during construction to reduce erosion. 
Referred to monitoring stability of the coastline affecting the marina, coastal dunes, golf course and beach areas, rehabilitating 
degraded parts of the dune system, preventing dune access. All disturbed areas will be rehabilitated to natural vegetation as 
soon as practical following construction activity. Dune stability and vegetation on the coastal dunes and golf course will be 
monitored over the life of the project 
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8.7 Mitigation 

Water Corporation has applied the mitigation hierarchy to the Proposal to protect landforms so that 
variety, integrity, and environmental values of landforms are maintained, and specific mitigation 
measures are summarised in Table 8-8.  The most effective mitigation of impacts to landforms is 
by the implementation of erosion controls including revegetation of the impacted dunes during and 
post construction within the DE around the SDP to ensure wind driven erosion processes will not 
impact the landforms, or the surrounding vegetated landscapes. 

As outlined in Section 3.2.4 Water Corporation will implement a TCEMF as an effective mitigation 
measure to guide construction activities and provide environmental performance standards, 
including management measures to mitigate impacts from the Proposal on landforms such as:  

• At the completion of construction, erosion controls in the form of soil binding material will be 
applied to the DE around the SDP to prevent further erosion of non-vegetated and un-
developed areas. 

• Vegetation retention where possible. 
• Clearing and access control measures (such as demarcation of clearing boundaries). 
• Rehabilitation of temporary construction areas. 
• Weed hygiene plan which will address vehicle hygiene, access, and weed monitoring 

during construction. 
• Dieback management plan. 
• Topsoil management. 

A TCEMF for the Proposal has been prepared to guide construction contractors in developing a 
Construction Environmental Management Plan (TCEMP) prior to beginning construction activities.  
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Table 8-8: Mitigation hierarchy of potential impacts on landforms 
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Loss of 
landforms 

Planning for the Proposal 
has considered the 
topography and vegetation 
types identified in the 
Proposal. The location of 
the SDP has been 
specifically chosen for 
several factors including the 
low-lying nature of the site 
and the lack of significant 
species and formations 
within it.  
Water Corporation has 
chosen to use TBMs for the 
construction of the marine 
intake and outfall tunnels. 
This choice of construction 
method will be undertaken 
from within the SDP, which 
significantly reduces the 
environmental impact on 
the surrounding landforms. 
Alternative construction 
methods such as pipe 
jacking would have resulted 
in disturbance to the 
landforms in the near shore 
environment. 

Design the excavation 
work as informed by the 
geotechnical investigation 
and detailed engineering 
design.  
A soil binder will be 
implemented to minimise 
dust and erosion where 
possible. 
Construction of the SDP 
into the dune system will 
require some local dunes 
to be removed or re-
contoured to allow for 
infrastructure.  
The western SDP DE 
boundary incorporates a 
sand berm with a finished 
top surface level of 
approximately 30 mAHD. 
This berm effectively 
connects the existing 
southern and northern 
sand dunes and forms a 
visual barrier to the SDP 
from the future western 
residential development. 

Implementation 
of the TCEMP 
and AWPEMP. 

N/A N/A Slight / 
Insignificant 

No N/A 
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8.8 Predicted outcomes 

The predicted outcomes of the assessment of the significance of potential impacts on landforms 
from the Proposal, after the implementation of mitigation measures are summarised below: 

• The construction of the SDP will result in direct and permanent loss of approximately 
14.9 ha of the Quindalup parabolic dunes, known as the Quindalup South third dune Phase 
(Q3) landform unit, comprising of 4.3% of the Q3 phase parabolic dunes, which are 
recognised as regionally significant (RPS 2016; Semeniuk 2004). Conservation areas 
adjacent to the SDP also host the Quindalup parabolic dunes which are generally in similar 
or better condition of those that will be lost from clearing within the SDP DE. Some dunes 
will need to be removed or recontoured, however, the berm along the western SDP DE 
boundary will remain to ensure continuity between the existing southern and northern sand 
dunes. The implementation of these measures will result in slight / insignificant impact to 
the Quindalup South system. 

• The Proposal is expected to impact 35.13 ha of the Alkimos Dune Complex, which forms 
part of the Quindalup Parabolic Dune System.  Alkimos Dune Complex is a geoheritage site 
as it presents the development of a parabolic dune complex of the Quindalup Parabolic 
Dune System.  Whilst this Proposal results in disturbance of 4.3 % of the pre-European 
extent for this landform unit, the disturbance from cumulative impacts from other proposals 
results in only 57.67 ha of its pre-European extent remining (7.11 %).  The Proposal will not 
impact Areas 9c and 9d, defined in MS 722 (EPA 2006a), which were determined by the 
EPA as suitable areas to preserve the integrity, function and environmental values of the 
east-west parabolic dune linkage. 

• The implementation of specific erosion control practices and the AWPEMP will ensure that 
significant indirect impacts to the Quindalup South system as a result of erosion are slight / 
insignificant. 

Accordingly, no significant residual impact to landforms is expected as a result of the 
Proposal and no offsets for landforms are required. The Proposal can, therefore, be 
managed to meet the EPA’s objective for landforms “To maintain the variety and integrity of 
significant physical landforms so that the environmental values are protected”. 
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9 Flora and Vegetation 

9.1 EPA objective 

The EPA’s environmental objective for flora and vegetation is: “To protect flora and vegetation so 
that biological diversity and ecological integrity are maintained” (EPA 2016h). 

9.2 Policy and guidance 

The EPA and Commonwealth legislative instruments, policy, guidelines and advice relevant to the 
Proposal and their application are presented in Table 9-1. Table 9-1 also summarises the scope of 
each guide as relevant to the Proposal. 

Table 9-1: Legislative instruments, policies, and guidelines relevant to flora and vegetation impact 
assessment 

Legislative instrument 
Biodiversity Conservation Act 2016. 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999. 
Conservation and Land Management Act 1984. 
Biosecurity and Agricultural Management Act 2007. 
EPA policy or guidance Consideration  
Environmental Protection Authority. 
(2016i). Technical Guidance: Flora and 
Vegetation Surveys for Environmental 
Impact Assessment. 

Baseline flora surveys undertaken by Ecoscape (2018), 
AECOM (2017), Strategen (2017) and Stantec (2020a) were 
conducted in accordance with the requirements for 
environmental surveying and reporting for flora and vegetation 
in Western Australia as outlined in the technical guidance. 
Several spring surveys have been completed within both the 
SDP and PDEs by experienced botanists (Appendix J). 

Environmental Protection Authority. 
(2006b). Guidance Statement No. 6: 
Rehabilitation of Terrestrial Ecosystems. 

Guidance statement No. 6 has been consulted during the 
development of the Proposal and has been considered when 
developing mitigation and management measures to reduce 
the severity of impacts. 
A rehabilitation strategy has been developed following 
construction of the SDP DE. 

Environmental Protection Authority. 
(2016h). Environmental Factor 
Guideline: Flora and Vegetation. 

The EPA’s position in relation to clearing of native vegetation 
has been considered in the selection of the SDP DE and 
pipeline route.  
Alternative development scenarios were identified and 
assessed as part of the design process. The preferred option 
for the Proposal was chosen based on minimising impacts to 
native vegetation and biological diversity wherever possible. 

Environmental Protection Authority. 
(2013). Environmental Protection 
Bulletin No. 20: Protection of Naturally 
Vegetated Areas through Planning and 
Development. 

Given its location in an urban area, Environmental Protection 
Bulletin 20 was consulted during the development of the 
Proposal. The EPA’s objectives for flora and vegetation have 
been considered in the design of the Proposal and in avoiding, 
minimising, and mitigating potential impacts to flora and 
vegetation. 
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EPA policy or guidance Consideration  
Environmental Protection Authority. 
(2014). Western Australian 
Environmental Offsets Guidelines.  

Provides clarification regarding the determination and 
application of environmental offsets in WA.  

Other policy or guidance Consideration 
Department of the Environment and 
Energy. (2019). Tuart Woodlands and 
Forests of the SCP: A Nationally 
Significant Ecological Community 

This guidance was used to identify the Tuart (Eucalyptus 
gomphocephala) woodlands and forests of the SCP ecological 
community and assess and manage potential impacts from the 
Proposal on this TEC. 

Department of Energy and Environment. 
(2019). Approved Conservation Advice 
(incorporating listing advice) for the 
Tuart (Eucalyptus gomphocephala) 
woodlands and forests of the SCP 
ecological community. 

Targeted surveys (Appendix J) for listed TEC’s under the 
EPBC Act considered this Commonwealth guidance when 
recording data required for the identification of TEC’s and 
assessment of the significance of impacts on these TECs from 
the Proposal. 

Department of the Environment and 
Energy. (2019b). EPBC Referral 
Guidance: Tuart (Eucalyptus 
gomphocephala) woodlands and forests 
of the SCP ecological community. 

This guidance was considered when determining the 
significance of impacts from the Proposal on Tuart (Eucalyptus 
gomphocephala) woodlands and forests of the SCP ecological 
community (Appendix J). 

Department of Environment. (2016b). 
Banksia Woodlands of the SCP: A 
Nationally Significant Ecological 
Community.  

This guidance was used to identify the Banksia Woodlands of 
the SCP ecological community and assess and manage 
potential impacts from the Proposal on this TEC. 

Department of Environment. (2016b). 
Approved Conservation Advice 
(incorporating listing advice) for the 
Banksia Woodlands of the SCP 
ecological community.  

Targeted surveys (Appendix J) for listed TEC’s under the 
EPBC Act considered this Commonwealth guidance when 
recording data required for the identification of TEC’s and 
assessment of the significance of impacts on these TEC’s from 
the Proposal. 

Department of Energy and Environment. 
(2019a). EPBC Referral Guidance: 
Banksia Woodlands of the SCP 
ecological community.  

This guidance was considered when determining the 
significance of impacts from the Proposal upon the 
Commonwealth listed Guidance: Banksia Woodlands of the 
SCP ecological community (Appendix J). 

Government of Western Australia. 
(2011). Western Australian 
Environmental Offsets Policy.  

Seeks to protect and conserve environmental and biodiversity 
values for present and future generations. 

SEWPC. (2012). Environment 
Protection and Biodiversity Conservation 
Act 1999 Environmental Offsets Policy.  

Outlines the Australian Government’s approach to the use of 
environmental offsets under the EPBC Act 1999. 

Department of Energy and Environment. 
(2016). How to Use the Offsets 
Assessment Guide.  

Provides guidance to give effect to the requirements of the 
EPBC Act Environmental Offsets Policy.  

Department of Energy and Environment. 
(2018). Threat abatement plan for 
disease in natural ecosystems caused 
by Phytophthora cinnamomic. 

Addresses key threatening processes and management 
objectives and actions to minimise the impact of Phytophthora 
cinnamomi on matters of national environmental significance 
under the EPBC Act. 
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9.3 Overview of studies 

The terrestrial component of the Proposal has been subject to several detailed flora and vegetation 
surveys (presented in Table 9-2 and Figure 9-1). These studies and investigations have provided 
Water Corporation with detailed understanding of the environmental values within the Study Area 
(SA) and surrounding environment, in both the local and regional context.  

The key findings from these surveys have been used to describe the flora and vegetation values 
within the Proposal. Information from four previous surveys (AECOM 2018a, 2018b, Ecoscape 
2018; Strategen 2017, Stantec 2020a) was consolidated into a single report which is provided in 
Appendix J. Additional reports from within the SA and historical studies, were reviewed to obtain 
regional contextual information on flora and vegetation values and for additional information 
required to undertake the EIA. Table 9-2 provides a summary of all the relevant flora and fauna 
studies reviewed to describe the receiving environment and undertake the EIA. 

Previously areas of the SA were inaccessible and unable to be surveyed due to land held by 
private landholders.  A review of 4.6 ha that was not surveyed for flora and vegetation within the 
DE, has shown that 4.1 ha have now been cleared and no longer require a survey.  The 
unsurveyed areas and cleared areas are shown in Figure 9-2.  The remaining unsurveyed areas, 
which have not been cleared include: 

• Native vegetation along McLennon Drive (0.34 ha) – marked B on Figure 9-2. 
• Native vegetation along an unnamed track, north of Westco Road (0.2 ha) – marked D on 

Figure 9-2. 

These two areas potentially support significant flora and vegetation values and will be surveyed 
prior to finalisation of the assessment. 
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Figure 9-1: Previous survey effort overlapping and within the SA 
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Figure 9-2: Unsurveyed flora and vegetation areas within the Disturbance Footprint 
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Table 9-2: Summary of previous flora and vegetation surveys conducted within and in the vicinity of the Proposal 

Reference Study details Scope Survey / study effort Key findings Study / survey limitations 

Consolidated Flora and 
Vegetation Report 
Stantec, 2020a. 

Consolidation of all 
previous terrestrial flora 
and vegetation surveys 
for the Proposal and to 
address any survey 
gaps through additional 
survey work. 
May 2020. 

Reconnaissance 
flora and 
vegetation survey. 

Flora and Vegetation: 
• One relevés. 
• Two mapping 

notes. 

One vegetation type, and confirmation of previously cleared/disturbed 
land. 
Conservation significant species: 
• Banksia dallanneyi subsp. pollosta (P3). 

Spatial files could not be provided or accessed 
for all surveys which affected the ability to map 
the SA.  
The single-phase survey was conducted in May, 
outside the recommended survey timing, and 
after a period of below-average rainfall. 
Certain areas of the Stantec 2020 SA were 
unable to be surveyed largely due to private 
land restrictions. A section of previously un-
surveyed area (the northern option) had been 
cleared for construction. 

Ecological Assessment 
- Alkimos SDP Pipeline 
Integration 
Memorandum 
AECOM, 2018a. 

Assessment of linear 
infrastructure corridor 
July 2018. 

Detailed flora and 
vegetation 
assessment. 

Flora and Vegetation: 
• 22 quadrats. 
• 17 relevés. 

13 vegetation types. 
Significant vegetation communities: 
• Banksia Woodlands of the SCP TEC (En; EPBC Act). 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 
• Northern Spearwood Shrublands and Woodlands PEC (P3; 

BC Act). 

None identified. 

Flora, Vegetation and 
Fauna Assessment – 
Spring 2017 
AECOM, 2018b. 

Assessment of 26 km 
linear corridor with a 
50 m buffer of the 
proposed pipeline route  
November 2017. 

Detailed flora and 
vegetation 
assessment. 

Flora and Vegetation: 
• 15 quadrats. 
• 13 relevés. 
• Banksia 

Woodlands TEC 
assessment. 

Dieback Assessment: 
• 5 soils and tissue 

samples. 

16 vegetation types. 
Conservation significant vegetation communities: 
• Banksia woodlands of the SCP PEC (P3; BC Act) / Banksia 

Woodlands of the SCP TEC (En; EPBC Act). 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 
• Northern Spearwood Shrublands and Woodlands PEC (P3; 

BC Act). 
178 native flora taxa comprising: 
• 42 families. 
• 97 genera. 
Significant species: 
• Pimelea calcicola (P3). 
• Conostylis bracteata (P3). 
32 weed taxa comprising: 
• 13 families. 
• 29 genera. 
1 Weed of National Significance (WONS): 
• Asparagus asparagoides. 

The single-phase survey was conducted in late 
spring, following a period of below average 
rainfall. 
Fire affected 5.57 ha of native vegetation within 
the SA. This affected the ability to determine the 
presence of the Banksia Woodlands TEC and 
assess vegetation condition. Pine plantations 
within the State Forest (40.97 ha) have been 
cleared progressively over time, allowing natural 
regeneration of native vegetation (and Pine 
trees) since 2008/09. In these areas it was 
difficult to determine the vegetation type(s). 
Access was not possible to a number of private 
estates which prevented collection of floristic 
data from particular areas. Mapping was done 
by extrapolating from areas nearby that were 
able to be accessed. This has affected the 
Banksia Woodlands TEC assessment which 
recommends assessing the TEC at a ‘patch’ 
scale. Areas not able to be accessed were 
assessed at the vegetation type scale to 
determine the presence of the TEC. 

CW03472 Eglinton 
Groundwater 
Investigations Flora, 
Vegetation, Fauna and 
Dieback Survey: Site 2 
Ecoscape, 2018. 

Assessment of three 
pipeline alignment 
options: 
• Option 4 (9.8 km). 
• Option 5 (10.3 km). 
• Option 6 (10.3 km). 
November 2017 

Detailed flora and 
vegetation 
assessment. 
 

Flora and Vegetation: 
• Single phase. 
• Targeted flora 

surveys. 
• 24 quadrats. 
• 1 relevé. 
Dieback Assessment: 
• Soil and tissue 

sampling. 

10 vegetation types. 
Significant vegetation communities: 
• Banksia Woodlands of the SCP TEC (En; EPBC Act). 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 
• Northern Spearwood shrublands and woodlands PEC (P3; BC Act). 
• Tuart (Eucalyptus gomphocephala) woodlands of the SCP PEC 

(P3; BC Act) ((note that vegetation may be analogous with the 
Tuart (Eucalyptus gomphocephala) woodlands and forest of the 

None identified. 
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Reference Study details Scope Survey / study effort Key findings Study / survey limitations 

• Disease mapping. SCP TEC (Cr; EPBC Act) in accordance with the Approved 
Conservation Advice). 

• Coastal shrublands on shallow sands, southern SCP PEC (P3; 
BC Act). 

• Acacia shrublands on taller dunes, southern SCP PEC (P3; 
BC Act). 

236 native flora taxa comprising: 
• 57 families. 
• 157 genera. 
Significant species: 
• Eucalyptus argutifolia (Vu). 
• Baeckea sp. Limestone (N. Gibson & M.N. Lyons 1425) (P1). 
• Stylidium maritimum (P3). 
49 weed taxa comprising 2 Declared Pest Plants: 
• Asparagus asparagoides (Declared Pest, WONS). 
• Solanum linnaeanum (Declared Pest). 

Alkimos Flora and 
Vegetation Survey - 
Spring 2016 
Strategen, 2017. 

Alkimos Wastewater 
Treatment Plant 
November 2016 and 
September 2017. 

Detailed flora and 
vegetation 
assessment. 
 

Flora and Vegetation: 
• Dual phase. 
• 28 quadrats. 
• 6 relevés. 

8 vegetation types. 
Significant vegetation communities: 
• Banksia Woodlands of the SCP TEC (En; EPBC Act). 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 
• Northern Spearwood shrublands and woodlands PEC (P3; BC Act). 
88 native flora taxa comprising: 
• 31 families. 
• 31 weed taxa. 
• No declared pest plants. 

None identified. 

Public Transport 
Authority: Yanchep Rail 
Extension Biological 
Assessment 
Unpublished report for 
the Public Transport 
Authority 
GHD 2018. 

Survey Type: 
Detailed flora and vegetation assessment. 
Survey Area: 
Corridor between Alkimos and Yanchep. 
Southern portion of the Survey Area intersects 
the SA near Romeo Road. 
Survey Timing: 
July & December 2017. 

Flora and Vegetation: 
• Dual phase. 
• 36 quadrats. 
• 5 relevés. 
Targeted flora surveys 

16 vegetation types. 
240 plant taxa comprising: 
• 57 families. 
61 weed taxa: 
• Gomphocarpus fruticosus (Declared Pest). 
• Solanum linnaeanum (Declared Pest). 
• Lantana camara (WONS). 
• Asparagus asparagoides (WONS). 
Conservation significant species: 
• Hibbertia leptotheca (P3). 
Conservation significant vegetation communities: 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 
• Banksia Woodlands of the SCP TEC (En; EPBC Act). 
• Tuart (Eucalyptus gomphocephala) woodlands and forest of the 

SCP PEC (P3; BC Act)4. 
• Northern Spearwood shrublands and woodlands PEC (P3; BC Act). 
• Acacia shrublands on taller dunes, southern SCP PEC (P3; 

BC Act). 

N/A. 

 
4 Note that vegetation may be analogous with the Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP TEC (Cr; EPBC Act) in accordance with the Approved Conservation Advice. 
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Reference Study details Scope Survey / study effort Key findings Study / survey limitations 

Threatened Ecological 
Community (TEC) 
Assessment - Alkimos 
Central 
Emerge Associates 
2019. 

Survey Type: 
TEC assessment. 
Survey Area: 
A portion of the Alkimos Central Precinct. 
Survey Timing: 
November 2019. 

Flora and Vegetation. 
Visual observations, 
surveying the area to 
identify landforms and 
vegetation types that 
matched the TEC 
description.  

Significant vegetation communities: 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 

N/A 

Mitchell Freeway 
extension: Burns Beach 
Rd to Romeo Rd Level 
2 Flora & Level 1 
Fauna Assessment, 
Unpublished report 
prepared for Main 
Roads Western 
Australia 
GHD 2014. 

Survey Type: 
Detailed flora and vegetation assessment. 
Survey Area: 
Corridor between Burns Beach Road and 
Romeo Road. 
Northern edge of survey area intersects SA 
on Romeo Road. 
Survey Timing: 
May–July and September – October 2013. 

Flora and Vegetation: 
• Dual phase 
• 28 quadrats. 
• 20 photo points. 
• Walking transects. 
Targeted searches. 

6 vegetation types. 
538 plant taxa comprising: 
• 79 families. 
146 weed taxa: 
• Asparagus asparagoides (Declared Pest). 
• Solanum linnaeanum (Declared Pest). 
• Zantedeschia aethiopica (Declared Pest). 
Conservation significant species: 
• Acacia benthamii (P2). 
• Pimelea calcicola (P3). 
• Stylidium maritimum (P3). 
• Jacksonia sericea (P4). 
Significant vegetation communities: 
• Melaleuca huegelii – Melaleuca systena Shrublands on Limestone 

Ridges TEC (En; BC Act). 
• Northern Spearwood shrublands and woodlands PEC (P3; BC Act). 

N/A 

Northern Suburbs 
Railway Alignment 
Butler to Yanchep 
Environmental 
Investigation 
GHD 2012. 

Survey Type: 
Detailed flora and vegetation assessment. 
Survey Area: 
Romeo Road to Yanchep. 
Occurs 2 km north of SA. 
Survey Timing: 
Spring 2010. 
Spring 2012. 

Flora and Vegetation: 
• Dual phase (both 

in spring). 
• Relevés. 
• 17 quadrats. 
• Targeted 

significant flora 
searches. 

13 vegetation types: 
193 plant taxa comprising: 
•  52 families. 
40 weed taxa:  
• Moraea flaccida (Declared Pest). 
Significant species: 
• Beyeria cinerea subsp. cinerea (P3). 
• Conostylis pauciflora subsp. euryrhipis (P4) Conostylis pauciflora 

subsp. pauciflora (P4). 

N/A 

Lot 3 Romeo Road, 
Alkimos - Flora and 
Vegetation Survey, 
Unpublished report 
prepared Northern 
Corridor Developments 
Limited 
ATA 2004. 

Survey Type: 
Detailed flora and vegetation assessment. 
Survey Area: 
Lot 3 Romeo Road, Alkimos. 
Intersects the SA on Romeo Road. 
Survey Timing: 
October 2004. 

Flora and Vegetation. 
11 quadrats. 

12 vegetation types. 
85 plant taxa comprising: 
• 149 native flora taxa. 
• 36 weed taxa. 
Conservation significant species: 
• Conostylis pauciflora subsp. euryrhipis (P4). 

N/A 

Northern Services 
Corridor: Phase 1 route 
selection report 
(AECOM 2012). 

Desktop review 
April 2012. 

Northern Corridor of 
the Perth Metropolitan 
Bulk Water Transfer 
System. 

AECOM conducted a desktop review of all publicly available spatial 
datasets and undertook a risk-benefit analysis of environmental 
constraints for construction of a pipeline within the SA. The northern 
corridor alignment considered several options which intersect with the 
current Proposal; and vegetation type, condition and communities were 
described within each corridor alignment. 

N/A 

Perth Northern Pipeline 
Corridor Public 
Environmental Review  

Level 2 flora and fauna survey in Spring 2014. Portions of the Perth 
Northern Pipeline DE. 

Vegetation type, condition and communities were described. N/A 
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Reference Study details Scope Survey / study effort Key findings Study / survey limitations 

(AECOM 2015) – 
withdrawn. 
Alkimos SDP 
Investigations – 
Integration, Alkimos to 
Wanneroo Reservoir 
(AECOM 2017). 

A flora and vegetation assessment was 
undertaken in November 2017 and January 
2018. 

Linear infrastructure 
corridor between 
Yanchep and the 
Wanneroo reservoir. 

AECOM conducted a detailed flora and vegetation assessment to 
define and map the environmental values for a linear infrastructure 
corridor between Yanchep and the Wanneroo reservoir.  

N/A 

Strategen gap survey 
November 2018. 

Desktop review 
November 2018. 

Pipeline DE. Gaps identified in the vegetation mapping for the pipeline DE were 
surveyed and mapped in November 2018 by Strategen. The results of 
the survey were used directly in this assessment. 

N/A 
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9.4 Receiving environment 

9.4.1 Climate 

The majority of the flora and vegetation surveys conducted for the Proposal occurred within 
September and December, which is within the recommended timeframe for surveying during 
optimal seasonal conditions (EPA 2016). Rainfall between August 2016 and May 2020 was 
characterised by occasional above average summer rainfall, and near average winter-spring 
rainfall (BoM 2020) (Figure 9-3). 

The Proposal area has previously been surveyed, in part, on five occasions between 2016 and 
2020 by Strategen (2017), Ecoscape (2018), AECOM (2018) and Stantec (2020). Each of these 
surveys occurred in spring (September to November) or after a period of high rainfall, with the 
exception of the Stantec 2020 survey which was conducted after a period of below-average 
rainfall.  

 

Figure 9-3: Long-term (1905 to 2020) mean monthly rainfall (mm) at Wanneroo weather station and 
actual monthly rainfall (mm) in the months preceding each of the surveys (BoM 2020). Arrows 
indicate previous flora and vegetation survey timing. 

9.4.2 Vegetation types 

A total of 22 native vegetation types have been recorded during previous flora and vegetation 
surveys (AECOM 2017, AECOM 2018, Ecoscape 2018, Strategen 2017, Appendix J). Of these, 18 
are represented within the SDP and PDEs and have the potential to be cleared to some extent for 
the development of the Proposal (Table 9-3, Figure 9-4a-j). 

Table 9-3: Vegetation types within the Proposal 

Vegetation Code Vegetation Description Extent 
within the 
SA (ha) 

Extent 
within the 
DE (ha) 

EgXpEcHhEt Eucalyptus gomphocephala (+/- E. decipiens) 
woodland to open forest over Xanthorrhoea 
preissii open shrubland to tall shrubland over 
*Ehrharta calycina grassland to closed 

13.96 0.25 
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Vegetation Code Vegetation Description Extent 
within the 
SA (ha) 

Extent 
within the 
DE (ha) 

grassland with Hibbertia hypericoides low 
shrubland over *Euphorbia terracina herbland. 

MsLmEtDa Melaleuca systena (+/- Spyridium globulosum) 
open shrubland to open heath over Lomandra 
maritima and *Euphorbia terracina herbland 
over Desmocladus asper open sedgeland. 

91.15 26.73 

BsXpCqMsHh Banksia sessilis and Xanthorrhoea preissii tall 
open shrubland to closed heath over 
Calothamnus quadrifidus, Melaleuca systena 
and Hibbertia hypericoides low shrubland to 
low open heath. 

81.48 1.57 

EmXpmixedsp. Banksia sessilis and Xanthorrhoea preissii tall 
open shrubland to closed heath over 
Calothamnus quadrifidus, Melaleuca systena 
and Hibbertia hypericoides low shrubland to 
open heath. 

60.17 2.41 

BaAhCqHhMp Eucalyptus marginata (+/- Corymbia calophylla) 
low open woodland to woodland over 
Xanthorrhoea preissii open shrubland to 
shrubland over mixed species low shrubland. 

47.16 0 

BaAfXpJsAhHhMpDf Banksia attenuata (+/-B. menziesii) low 
woodland over Allocasuarina humilis and 
Calothamnus quadrifidus open shrubland to 
shrubland over Hibbertia hypericoides low open 
shrubland to low closed heath with 
Mesomelaena pseudostygia very open 
sedgeland. 

41.67 2.3 

CcBaBmAfHhAnSl Corymbia calophylla (+/-Eucalyptus marginata) 
open woodland to woodland over Banksia 
attenuata, B. menziesii and Allocasuarina 
fraseriana low woodland over Hibbertia 
hypericoides, Alexgeorgea nitens and Stirlingia 
latifolia low shrubland.  

27.63 14.86 

BaAfBmXpHhMpLb Corymbia calophylla (+/-Eucalyptus marginata) 
open woodland to woodland over Banksia 
attenuata, B. menziesii and Allocasuarina 
fraseriana low woodland over Hibbertia 
hypericoides, Alexgeorgea nitens and Stirlingia 
latifolia low shrubland. 

24.10 2.91 

EgEmXpHhGtDf Banksia attenuata, Allocasuarina fraseriana 
and Banksia menziesii (+/- Eucalyptus 
marginata) low woodland to low open forest 
over Xanthorrhoea preissii open shrubland over 
Hibbertia hypericoides low open shrubland to 
low shrubland with Mesomelaena pseudostygia 
and Lyginia barbata very open sedgeland to 
open sedgeland. 

21.84 0.27 
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Vegetation Code Vegetation Description Extent 
within the 
SA (ha) 

Extent 
within the 
DE (ha) 

ErrBlMpBmApgEcPo Eucalyptus gomphocephala and E. marginata 
(+/- Corymbia calophylla) low open woodland 
to woodland over Xanthorrhoea preissii open 
shrubland to shrubland over Hibbertia 
hypericoides and Gompholobium tomentosum 
low shrubland over Desmocladus flexuosus 
open sedgeland. 

9.25 1.2 

CcEmXpHhEtPc Eucalyptus rudis subsp. rudis woodland over 
Banksia littoralis, Melaleuca preissiana and 
Banksia menziesii low woodland over Acacia 
pulchella var. glaberrima low shrubland over 
*Eragrostis curvula closed tussock grassland 
with Patersonia occidentalis herbland. 

9.13 0.6 

EmAfBaApgXpJfHhMpHg Acacia pulchella var. glaberrima low shrubland 
over *Eragrostis curvula closed tussock 
grassland with Patersonia occidentalis 
herbland. 

8.56 0.41 

ErrJsTdEcBm Corymbia calophylla and Eucalyptus marginata 
open forest to closed forest over Xanthorrhoea 
preissii open shrubland to shrubland over 
Hibbertia hypericoides, *Euphorbia terracina 
and *Pelargonium capitatum low shrubland. 

6.79 4.37 

EgAbEcEt Eucalyptus marginata (+/- Corymbia 
calophylla), Allocasuarina fraseriana and 
Banksia attenuata low woodland to woodland 
over Acacia pulchella var. glaberrima, 
Xanthorrhoea preissii and Jacksonia furcellata 
shrubland over Hibbertia hypericoides low open 
shrubland to low shrubland over Mesomelaena 
pseudostygia open sedgeland over 
*Hypochaeris glabra scattered herbs. 

6.69 1.55 

EgBaAfEtBmEc Eucalyptus rudis subsp. rudis woodland over 
Jacksonia sternbergiana tall open shrubland 
over Thysanotus dichotomus low open 
shrubland over *Eragrostis curvula and *Briza 
maxima closed grassland. 

5.65 0.55 

MhMsDaAfGp Eucalyptus gomphocephala open woodland to 
closed forest over *Avena barbata, *Ehrharta 
calycina grassland to closed grassland with 
*Euphorbia terracina herbland. 

5.48 0.31 

EdXpJsmixedsp. Melaleuca huegelii and Melaleuca systena 
open heath to closed heath over Grevillea 
preissii subsp. preissii low shrubland over 
Desmocladus asper sedgeland and Austrostipa 
flavescens grassland. 

4.96 0 

BaEtBmXpApgJfEpHhMp Banksia attenuata, Eucalyptus todtiana and 
Banksia menziesii low open woodland to low 
woodland over Xanthorrhoea preissii, Acacia 
pulchella var. glaberrima and Jacksonia 

4.92 1.56 
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Vegetation Code Vegetation Description Extent 
within the 
SA (ha) 

Extent 
within the 
DE (ha) 

furcellata open shrubland over Eremaea 
pauciflora and Hibbertia hypericoides low 
shrubland and Mesomelaena pseudostygia 
open sedgeland. 

EmBaXpAiMpToBm Eucalyptus decipiens (+/- Allocasuarina 
fraseriana) low woodland to open forest over 
Xanthorrhoea preissii and Jacksonia 
sternbergiana shrubland to open heath over 
mixed species low shrubland. 

4.63 0.12 

EtBaAfXpMrHhDfEc Banksia attenuata, Eucalyptus todtiana and 
Banksia menziesii low open woodland to low 
woodland over Xanthorrhoea preissii, Acacia 
pulchella var. glaberrima and Jacksonia 
furcellata open shrubland over Eremaea 
pauciflora and Hibbertia hypericoides low 
shrubland and Mesomelaena pseudostygia low 
open sedgeland. 

3.02 0.07 

JsXpHhCqLp Eucalyptus marginata and Banksia attenuata 
woodland over Xanthorrhoea preissii and 
*Acacia iteaphylla tall shrubland over 
Mesomelaena pseudostygia and Tetraria 
octandra open sedgeland and *Briza maxima 
very open grassland. 

1.48 0 

BaCqApMrHhJcMp Eucalyptus todtiana, Banksia attenuata and 
Allocasuarina fraseriana low woodland over 
Xanthorrhoea preissii and Macrozamia riedlei 
open shrubland to shrubland over Hibbertia 
hypericoides low shrubland over Desmocladus 
flexuosus sedgeland with *Ehrharta calycina 
open grassland. 

1.43 0 

Native revegetation Eucalyptus gomphocephala woodland to open 
forest over Banksia attenuata and 
Allocasuarina fraseriana low open woodland 
over *Euphorbia terracina low herbland with 
*Briza maxima and *Eragrostis curvula low 
open grassland to grassland. 

5.17 3.13 

Introduced plantings Banksia attenuata and Allocasuarina fraseriana 
low open woodland to low woodland over 
Xanthorrhoea preissii, Jacksonia sternbergiana 
and Allocasuarina humilis shrubland over 
Hibbertia hypericoides, Mesomelaena 
pseudostygia and Desmocladus flexuosus low 
shrubland to low open heath. 

35.99 10.22 

Cleared Comprises roads, residential housing and 
cleared farmland. 

289.41 54.36 

TOTAL *small variations in the total extent of vegetation types may occur 
due to the analysis and consolidation of spatial data. 

811.72 129.75 
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Figure 9-4a Vegetation types and Priority flora 
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Figure 9-4b: Vegetation types and Priority flora 
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Figure 9-4c: Vegetation types and Priority flora 
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Figure 9-4d: Vegetation types and Priority flora 
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Figure 9-4e: Vegetation types and Priority flora 
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Figure 9-4f: Vegetation types and Priority flora 
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Figure 9-4g: Vegetation types and Priority flora 
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Figure 9-4h: Vegetation types and Priority flora 
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Figure 9-4i: Vegetation types and Priority flora 
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Figure 9-4j: Vegetation types and Priority flora 
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9.4.3 Vegetation condition  

Vegetation condition within the SA and the DE ranged from excellent to completely degraded. This 
is largely attributable to the SA comprising a large proportion of roads, urban development and 
cleared farmland. Weed species diversity recorded in the flora and vegetation surveys was 
considered high, with 76 species recorded. Greater diversity and abundance of weed species was 
generally recorded in association with road verges, private property and areas of cleared pine 
plantation. Vegetation condition within the SA, SDP DE and PDE are presented in Table 9-4 and 
Figure 9-5a-j. 

Table 9-4: Vegetation condition within the Proposal 

Vegetation condition 
(Keighery 1994) 

Extent within the SA 
(ha) 

Extent within the DE 
(ha) 

Extent within the DE 
as a proportion of the 
SA (%) 

Pristine 0.00 0.00 0.00 
Excellent 164.01 4.79 2.92 
Very good 130.15 30.05 23.09 
Good 60.73 5.20 8.56 
Degraded 93.50 13.33 14.26 
Completely degraded 362.28 74.83 20.65 
Total* 810.67 128.20 - 

*Small variations in the total extent of vegetation types may occur due to the analysis and consolidation of spatial data. 
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Figure 9-5a Vegetation Condition 
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 Figure 9-5b Vegetation Condition 
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Figure 9-5c Vegetation Condition 
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 Figure 9-5d Vegetation Condition 
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Figure 9-5e Vegetation Condition 
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Figure 9-5f Vegetation Condition 
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Figure 9-5g Vegetation Condition 
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Figure 9-5h Vegetation Condition  
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Figure 9-5i Vegetation Condition 
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Figure 9-5j Vegetation Condition 
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9.4.4 Floristic Community Types  

Eight Floristic Community Types (FCTs), as originally described in Gibson et al. (1994), are 
represented within the SA (AECOM 2018a, b, Ecoscape 2018, Stantec 2020, Strategen 2017) 
(Table 9-5), seven of which are representative of Commonwealth or State-listed TECs and PECs. 
The FCTs that correlate to TECs and PECs are described in Table 9-5 and summarised below: 

• Four of these; FCT28, FCT24, FCT23a and FCT20a, are considered to be sub-
communities of the Banksia woodlands of the SCP Endangered TEC.  

• FCT24 and FCT23a are also regarded to, respectively, represent the Northern Spearwood 
shrublands and woodlands and Banksia attenuata woodlands over species rich dense 
shrublands Endangered TECs.  

• FCT24 also represents the Northern Spearwood shrublands and woodlands P3 PEC.  
• FCTs 29b and 29a, respectively, represent the P3 PECS; Acacia shrublands on taller 

dunes and Coastal shrublands on shallow sands. 
• FCT26b, Woodlands and mallees on limestone, is not associated with a TEC or PEC. This 

FCT was characterised by the presence of Eucalyptus decipiens and limestone substrate 
(AECOM 2018b). 

Table 9-5: Floristic Community Types within the Proposal 

FCT Vegetation Type Ecological Community Listing 

EPBC 
Act  

BC 
Act 

FCT20a BaAfBmXpHhMpLb Banksia attenuata woodlands 
over species rich dense 
shrublands. 

TEC (E) TEC 
(E) 

FCT26a MhMsGppDaAf Melaleuca huegelii – Melaleuca 
systena shrublands on limestone 
ridges.  

- TEC 
(E) 

FCT28 BaEtBmXpApgJfEpHhMp 
EgEmXpHhGtDf  
EmBaXpAiMpToBm 
BaAfBmXpHhMpLb 
EmAfBaApgXpJfHhMpHg 
BaAfXpJsAhHhMpDf 
EtBaAfXpMrHhDfEc 

Spearwood Banksia attenuata or 
B. attenuata – Eucalyptus 
woodlands. 

En TEC - 

FCT24 EgEmXpHhGtDf 
BsXpCqMsHh 
BaAhCqHhMp 
JsXpHhCqLp 
BaCqqApgMrHhJcMp 
EgXpEcHhEt 
CcEmXpHhEtPc 

Northern Spearwood shrublands 
and woodlands. 

En TEC P3 
PEC 

FCT26b EdXpJsmixedsp. 
EgXpEcHhEt 

Woodlands and mallees on 
limestone. 

- - 
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FCT Vegetation Type Ecological Community Listing 

EPBC 
Act  

BC 
Act 

FCT23a EmXpmixedsp Central Banksia attenuata – B. 
menziesii woodlands. 

En TEC - 

FCT29b MsLmEtDa 
EgAbEcEt 
BsXpCqMsHh 

Acacia shrublands on taller 
dunes, southern SCP. 

- P3 
PEC 

FCT29a MsLmEtDa Coastal shrublands on shallow 
sands, southern SCP. 

- P3 
PEC 

9.4.5 Threatened Ecological Communities and Priority Ecological Communities 

The presence of significant ecological communities has been determined through either formal 
assessment according to Commonwealth Approved Conservation Advice criteria or through 
analysis to establish inferred FCTs (Appendix J). Vegetation representing TECs (Figure 9-6) and 
PECs (Figure 9-7) were identified within the Proposal (Appendix J). 

Of the 22 vegetation types recorded within the consolidated SA, a proportion of 13 vegetation 
types are analogous with Commonwealth-listed TECs and a proportion of two vegetation types are 
analogous with State-listed TEC. Eighteen of the 22 vegetation types recorded in the SA had a 
proportion of their extent representing State-listed PECs. 

The following significant ecological communities were recorded within the Proposal: 
• Banksia woodlands of the SCP.  This TEC was found to exist within ten vegetation types 

totalling 142.5 ha within the SA.  
• Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP.  The mapped extent 

of this TEC/PEC within the SA totals 18.7 ha and contains four vegetation types. 
• Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges.  This TEC is 

represented by two vegetations types with a mapped extent within the SA of 30.9 ha. 
• Northern Spearwood shrublands and woodlands. There were eight vegetation types 

considered representative of this PEC with a mapped extent within SA of 79.8 ha. 
• Acacia shrublands on taller dunes, southern SCP.  Acacia shrublands on taller dunes PEC 

occurs along the SCP coastal strip for 170 km from Seabird to Yalgorup National Park; 
however, the mapped extent is not known. Reservation and conservation status of this PEC 
was described by Gibson et al. (1994) as poorly reserved and susceptible (a community of 
concern due to evidence that it can be modified or destroyed by human activities or would 
be vulnerable to new threatening processes). 

All other TECs listed in search results and shown in Figure 9-6 and Figure 9-7 are outside the SA 
and therefore not considered further. 
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Table 9-6: TEC and PEC within the Proposal 

Community 
name 

Listing 
under 

EPBC Act 

Listing 
under 
BC Act 

Associated 
FCTs 

Corresponding 
vegetation type code 

Mapped 
Extent of 
the TEC / 
PEC with 

the SA 

Extent 
within 
the DE 

(ha) 

Banksia 
Woodlands of the 

SCP 
TEC (En) PEC 

(P3) 

FCT20a 
FCT23a 
FCT28 

EmXpmixedsp., 
BaAfXpJsAhHhMpDf, 
BaAfBmXpHhMpLb, 

EgEmXpHhDfGt, 
EmBaXpAiMpToBm, 
EtBaAfXpMrHhDfEc. 

142.5 4.80 

Tuart (Eucalyptus 
gomphocephala) 
woodlands and 

forest of the swan 
Coastal Plain 

TEC (Cr) PEC 
(P3) 

FCT26b 
FCT28 

EgAbEcEt, 
EgXpEcHhEt. 

EgBaAfEtBmEc, 
EgXpEcHhEt, 

EgEmXpHhGtDf, 
EgEmXpHhGtDf 

18.7 1.6 

Melaleuca 
huegelii-

Melaleuca systena 
shrublands on 

limestone ridges 

 TEC 
(En) FCT26a BsXpCqMsHh, 

MhMsDaAfGp 30.9 1.7 

Northern 
Spearwood 

shrublands and 
woodlands 

 PEC 
(P3) 

FCT24 
FCT28 

 

BsXpCqMsHh,  
BaAfXpJsAhHhMpDf 
BaAfBmXpHhMpLb, 

CcEmXpHhEtPc,  
EgBaAfEtBmEc, 
EgEmXpHhDfG, 
JsXpHhCqLp and 

BaCqApMrHhJcMp. 

79.8 1.3 

Acacia shrublands 
on taller dunes, 
Southern SCP 

 PEC 
(P3) 

FCT29a 
FCT29b 

MsLmEtDa Not known 27.1 

Total      36.5 

* Small variations in the total extent of ecological communities may occur due to the analysis and 
consolidation of spatial data and rounding of values to two decimal places 

9.4.5.1 Banksia woodlands of the SCP  

Banksia woodlands of the SCP was listed in September 2016 as an Endangered TEC under the 
EPBC Act. The Banksia woodlands TEC is described in the EPBC Act Approved Conservation 
Advice (TSSC 2016) as:  

A Woodland associated with the SCP of southwest Western Australia. A key diagnostic 
feature is a prominent tree layer of Banksia, with scattered eucalypts and other tree species 
often present among or emerging above the Banksia canopy. The understorey is a species 
rich mix of sclerophyllous shrubs, graminoids and forbs. The ecological community is 
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characterised by a high endemism and considerable localised variation in species 
composition across its range. 

The ‘Banksia dominated woodlands of the SCP IBRA region’ PEC is listed as Priority 3 by the WA 
Department of Biodiversity, Conservation and Attractions (DBCA). The PEC differs from the TEC in 
that it has no minimum condition and patch size thresholds. For this plan, there are no areas of the 
PEC within the DE that extend beyond the boundary of the Banksia woodlands TEC.  

9.4.5.2 Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP 

The Tuart woodlands and forest of the SCP is a nationally PEC.  It is comprised of woodlands or 
forests within which the presence of Tuart (Eucalyptus gomphocephala) trees in the uppermost 
canopy are the primary defining feature. The community also often contains other native trees such 
as Peppermint, Bull Banksia, Candlestick Banksia or Jarrah, with a substantial diversity of 
understorey plants. 

The ‘Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP ecological community’ 
was listed as a TEC under the EPBC Act in 2019 at the level of ‘Critically Endangered’ as 
assessed using the criteria of the IUCN (2015) and guidance of TSSC (2019). This community is 
also listed as Priority 3 PEC under the WA BC Act 2016.  

9.4.5.3 Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges 

The Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges community occurs on 
skeletal soil on limestone ridge slopes and ridge tops north and south of Perth within the Alkimos 
SDP DE.  

The community comprises species-rich thickets, heaths and scrubs dominated by Melaleuca 
huegelii (chenille honeymyrtle), Melaleuca systena (coastal honeymyrtle) and Banksia sessilis 
(parrot bush) commonly over Grevillea preissii (spider net grevillea) and Acacia lasiocarpa 
(pajang). A suite of herbs commonly occurs under the shrub layer. The community is also known 
as “floristic community type 26a”.  

This community is listed as endangered under WA Minister ESA list in policy. It is highly restricted 
and known from massive limestone ridges around Yanchep north of Perth, and south of Perth near 
Lake Clifton. 

9.4.5.4 Northern Spearwood shrublands and woodlands 

Northern Spearwood shrublands and woodlands (‘floristic community type 24’).  Heaths with 
scattered Eucalyptus gomphocephala occurring on deeper soils north from Woodman Point. Most 
sites occur on the Cottesloe unit of the Spearwood system. The heathlands in this group typically 
include Dryandra sessilis, Calothamnus quadrifidus, and Schoenus grandiflorus.  This community 
is also listed as Priority 3 PEC under the WA BC Act 2016. 
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9.4.5.5 Acacia shrublands on taller dunes, southern SCP 

Community is dominated by Acacia shrublands or mixed heaths on the larger dunes. This 
community stretches from Seabird to south of Mandurah. No consistent dominant but species such 
as Acacia rostellifera, Acacia lasiocarpa, and Melaleuca acerosa were important.  This community 
is also listed as Priority 3 PEC under the WA BC Act 2016.  
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Figure 9-6 Threatened Ecological Communities within the Proposal 
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Figure 9-7 Priority Ecological Communities within the Proposal 
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9.4.6 Groundwater Dependent Ecosystems 

Several terrestrial woodlands and aquatic systems, typically Melaleuca, have been classified as 
GDEs and have been identified as potentially occurring within the DE (BoM 2017) (Table 9-7). 

Table 9-7: Groundwater dependent ecosystems within the Proposal 

GDE 
classification 

GDE description Total area 
(ha) of GDE 

Extent (ha) 
in the DE 

Aquatic GDE Sumpland High potential GDE - from 
national assessment 

0.63 0.13 

Aquatic GDE Dampland High potential GDE - from 
national assessment 

61.02 1.34 

Aquatic GDE Sumpland Known GDE - from 
regional studies 

1564.63 5.53 

Aquatic GDE Dampland Moderate potential GDE - 
from national assessment 

7.10 0.29 

Terrestrial GDE Medium woodland; tuart 
& jarrah 

High potential GDE - from 
national assessment 

3.08 0.08 

Terrestrial GDE Low woodland; banksia Known GDE - from 
regional studies 

18.06 0.22 

Terrestrial GDE Medium woodland; tuart 
& jarrah 

Low potential GDE - from 
national assessment 

334.37 2.53 

Terrestrial GDE Medium woodland; tuart Low potential GDE - from 
national assessment 

324.94 0.33 

Terrestrial GDE Low woodland; banksia Low potential GDE - from 
national assessment 

1610.75 9.96 

Terrestrial GDE Mosaic: Shrublands; 
Acacia lasiocarpa & 
Melaleuca acerosa 
heath / Shrublands; 
Acacia rostellifera & 
Acacia cyclops thicket 

Low potential GDE - from 
national assessment 

1139.40 32.75 

Terrestrial GDE Medium woodland; tuart 
& jarrah 

Moderate potential GDE - 
from national assessment 

46.08 1.48 

Terrestrial GDE Low woodland; banksia Moderate potential GDE - 
from national assessment 

15.22 0.56 

Terrestrial GDE Medium woodland; tuart Moderate potential GDE - 
from national assessment 

68.81 2.53 

9.4.7 Geomorphic wetlands and riparian vegetation 

The DE along the pipeline intersects approximately 3.3 ha of CCW Lake Pinjar (Table 9-8; Figure 
2-12). The corridor also intersects five other MU and RE wetlands.  

Table 9-8: Geomorphic wetlands and riparian vegetation within the Proposal 

Geomorphic wetlands and riparian 
vegetation 

Classification Category Total area (ha) 
of site 

Extent (ha) in 
the DE 

CCW Lake Pinjar 13373 CCW 1099.57 2.86 
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Geomorphic wetlands and riparian 
vegetation 

Classification Category Total area (ha) 
of site 

Extent (ha) in 
the DE 

CCW Lake Pinjar 7929 CCW 2.85 0.44 
Camel Swamp  7938 RE 61.05 1.34 
Lake Pinjar 7917 MU 462.97 2.24 
Unnamed  14248 MU 1.79 0.03 
Unnamed 8020 RE 0.63 0.13 
Unnamed 14247 RE 5.32 0.26 

9.4.8 Bush Forever  

Bush Forever is a WA Government strategic plan to protect regionally significant bushland in a 
number of sites around the SCP portion of the Perth Metropolitan with an aim to achieve a 
sustainable balance between conservation of our bushland and development in metropolitan Perth. 
The Bush Forever Policy was to be implemented as a whole of government initiative designed to 
identify, protect and manage regionally significant bushland. 

Of the 26 vegetation complexes in the Perth Metropolitan Region, seven currently fall below the 
minimum 10 per cent target retention aimed at by Bush Forever. Bush Forever is the primary 
mechanism for implementing the Government’s commitment to conserve regionally significant 
bushland in Perth.  

The DE along the pipeline intersects a total of 19.9 ha of Bush Forever sites (Table 9-9, Figure 
2-13).  

Table 9-9: Bush Forever sites within the Proposal 

Bush Forever site description Site ID Total area 
(ha) of site 

Extent (ha) in 
the DE 

Neerabup National Park, Lake Nowergup Nature 
Reserve and Adjacent Bushland, Neerabup 

383 5,617 0.8 

Hopkins Road Bushland, Nowergup  290 4,443 4.0 
State Forest 65: Pinjar Plantation South Bushland 
(4), Nowergup/Yanchep/Neerabup 

136 57 1.9 

Shire View Hill and Adjacent Bushland, 
Nowergup/Neerabup 

293 2,715 4.9 

State Forest 65: Pinjar Plantation South Bushland 
(11), Nowergup/Yanchep/ Neerabup 

444 5.8 0.2 

State Forest 65: Pinjar Plantation South Bushland 
(14), Nowergup/Yanchep/Neerabup 

457 9.29 0.3 

Lake Pinjar and Adjacent Bushland, Pinjar 382 735.4 4.0 
Flynn Drive Bushland, Neerabup 295 1010 3.2 
Jandabup Lake and Adjacent Bushland, 
Jandabup/Mariginiup 

324 5083 0.5 

High Road Bushland, Wanneroo 471 41.8 0.1 
Total   19.9 
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9.4.9 Flora overview 

The consolidation of all species lists from the previous flora and vegetation surveys resulted in a 
total of 437 confirmed vascular flora species, representing 67 families and 205 genera, recorded 
for the SA by Stantec in 2020 (Appendix J). Additional specimens were identified to only genus or 
family level, due to a lack of diagnostic characteristics and may represent additional species. 
Floristic diversity and composition recorded within the Proposal were considered typical of the 
SCP. 

9.4.10 Significant flora 

Significant flora recorded in the vicinity of the Proposal included (Table 9-10, Figure 9-4a-j): 
• Baeckea sp. Limestone (N. Gibson & N.M. Lyons 1425 (P1) – 800 m from SDP DE. 
• Conostylis bracteata (P3) – 3.5 km from PDE. 
• Pimelea calcicola (P3) – 2.5 km from PDE. 
• Stylidium maritimum (P3) – 300 m from PDE. 
• Conostylis pauciflora subsp. euryrhipis (P4) – 2 km from PDE. 

Banksia dallanneyi subsp. pollosta (P3) and Jacksonia sericea (P4) are listed under the BC Act 
and were recorded within the Proposal (Table 9-10, Figure 9-4Figure 9-4a-j).  

Eucalyptus argutifolia, listed as vulnerable under the EPBC Act and threatened under the BC Act, 
was recorded within the SA, and is considered ‘Very Likely’ to occur within the Proposal 
(Table 9-11, Figure 9-4a-j) (Appendix J), due to its proximity and the presence of likely habitat 
within Proposal.  

One additional species, Melaleuca sp. Wanneroo (G.J. Keighery 16705) listed as vulnerable under 
the EPBC Act and endangered under the BC Act, is also ‘Very Likely’ to occur within the Proposal, 
given the closest record is approximately 70 m from the SA, and suitable habitat for this species 
occurs within the Proposal (Table 9-11, Figure 9-4a-j). 

Table 9-10: Flora of significance within the Proposal 

Taxon BC 
Act 

EPBC 
Act 

Number of 
known records 
(Nature Map) 

Number of records 
within the SA 
(populations) 

Number of 
records within 
the DE (Source) 

Eucalyptus argutifolia Vu T 69 6 (1 population) 
Ecoscape (2018) 

0 

Baeckea sp. 
Limestone (N. Gibson 
& M.N. Lyons 1425) 

P1 - 17 120 (2 population(s)) 
Ecoscape (2018) 

0 

Banksia dallanneyi 
subsp. pollosta 

P3 - 28 1 (1 population) 
Stantec (2020a) 

1 

Conostylis bracteata P3 - 19 5-10 (1 population) 
AECOM (2018) 

0 

Pimelea calcicola  P3 - 31 100+ (1 population) 
AECOM (2018) 

0 
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Taxon BC 
Act 

EPBC 
Act 

Number of 
known records 
(Nature Map) 

Number of records 
within the SA 
(populations) 

Number of 
records within 
the DE (Source) 

Stylidium maritimum P3 - 89 35 (1 population) 
Ecoscape (2018) 

0 

Conostylis pauciflora 
subsp. euryrhipis 

P4 - 57 6 quadrats (4 
population(s)) AECOM 
(2018) 

0 

Jacksonia sericea P4 - 88 332 (5 population(s)) 
AECOM (2018) 

3 (1 population) 

A likelihood of occurrence assessment was also conducted by Stantec in 2020 (Table 9-11). This 
assessment identified seven Priority flora species listed under the BC Act as ‘Very Likely’ to occur 
within the Proposal, due to proximity to the SA and likely suitable habitat within the Proposal 
(Appendix J): 
• Acacia benthamii (P2). 
• Poranthera moorokatta (P2). 
• Cyathochaeta teretifolia (P3). 
• Hibbertia leptotheca (P3). 
• Tripterococcus sp. brachylobus (A.S. George 14234) (P4). 
• Stylidium longitubum (P4). 
• Conostylis pauciflora subsp. pauciflora (P4). 

9.4.11 Flora of other significance 

The EPA advises that flora species, subspecies, varieties, hybrids, and ecotypes may be 
considered significant for reasons other than listing as a Threatened or Priority Flora taxa. Two 
potentially erroneous records represented potential range extensions; Ptilotus obovatus and 
Rhagodia spinescens, however, both species are common in the arid interior of WA and are 
unlikely to occur on the SCP. One species designated as Lepidosperma aff. squamatum, did not 
correspond to any collections at WA Herbarium, although had affinities to Lepidium squamatum, 
with comparable features (Appendix J). 

9.4.12 Introduced flora 

The diversity of introduced flora (weeds) recorded during previous surveys from throughout the SA 
was considered high, with a total of 76 weed species identified. Two declared pest species listed 
under the BAM Act have been recorded at numerous locations during previous surveys of the DE 
along the pipeline: *Asparagus asparagoides (Bridal Creeper) and *Solanum linnaenum (Apple of 
Sodom). No declared pest species were observed within the SDP area (Strategen 2017; AECOM 
2017; Ecoscape 2018). 

Two WONS have been recorded during previous surveys; *Asparagus asparagoides (Bridal 
Creeper) and *Genista monspessulana (Cape Broom). Declared pests and WONS have potential 
to occur within the DE, which may be spread during construction. 
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Introduced species that were dominant within the SA and are likely to occur within the DE include 
*Avena barbata, *Briza maxima, *Carpobrotus edulis, *Ehrharta calycina, *Eragrostis curvula, 
*Hypochaeris glabra, *Lagurus ovatus and *Ursinia anthemoides. 
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Table 9-11: Likelihood of occurrence of flora of significance within the Proposal  

Taxon WA 
Act 

EP
BC 
Act 

Habitat Nearest 
location (km) 
to the SA 

Database Likelihood and justification  

Melaleuca sp. 
Wanneroo (G.J. 
Keighery 16705) 

T EN Sand over limestone. Shallow brown sand. Melaleuca 
shrublands. 

0.1 Nature Map, 
TPFL, PMR, 
WA Herb 

Very Likely: This species is found within very close proximity to the SA and sandy 
areas with underlain limestone are present in the SA; as such, potential habitat for the 
species is present.  

Acacia benthamii P2 
 

Sand. Typically, on limestone breakaways 2.45 Nature Map, 
TPFL, WA Herb 

Very Likely: This species is found within very close proximity to the SA and limestone 
ridges are present in the SA; as such, potential habitat for the species is present.  

Poranthera moorokatta P2 
 

Open Banksia woodland on white silica sands or shallow 
damp land on mixed grey and white sand 

2.84 Nature Map, 
WA Herb 

Very Likely: This species is found within very close proximity to the SA and the SA is 
likely to contain suitable habitat.  

Cyathochaeta teretifolia P3 
 

Grey sand, sandy clay. Swamps, creek edges. 
Melaleuca preissiana. 

0.78 Nature Map, 
TPFL, WA Herb 

Very Likely: This species is found within very close proximity to the SA and wetland 
areas were identified in the SA and as such, suitable habitat is present.  

Hibbertia Leptosema  P3 
 

Sand. Near-coastal limestone ridges. 1.28 TPFL, WA Herb Very Likely: This species is found within very close proximity to the SA and limestone 
ridges are present in the SA; as such, potential habitat for the species is present.  

Tripterococcus sp. 
brachylobus (A.S. 
George 14234) 

P4 
 

Grey sand and winter wet areas. 1.48 Nature Map, 
WA Herb 

Very Likely: This species is found within very close proximity to the SA and wetland 
areas were identified in the SA and as such, suitable habitat is present.  

Stylidium longitubum P4 
 

Sandy clay, clay. Seasonal wetlands. 3 Nature Map, 
WA Herb 

Very Likely: This species is found within very close proximity to the SA and wetland 
areas were identified in the SA and as such, suitable habitat is present.  

Conostylis pauciflora 
subsp. pauciflora  

P4 
 

Grey sand, limestone. Melaleuca systena. 5.14 Nature Map, 
WA Herb 

Very Likely: This species is found within close proximity to the SA and sandy areas 
with underlain limestone are present in the SA; as such, potential habitat for the 
species is present.  

Leucopogon maritimus P1 
 

Coastal dunes, sand over limestone. Melaleuca systena, 
Acacia spp. 

7.75 Nature Map, 
WA Herb 

Likely: This species is found within close proximity to the SA and suitable habitat in 
sandy areas over limestone in the SA may be present. 

Grevillea sp. Ocean 
Reef (D. Pike Joon 4) 

P1 
 

Sand dune. Dry brown / grey sand. 9.3 Nature Map Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 

Calectasia elegans P2 
 

Sand. Banksia woodland, heath. 6.24 Nature Map Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 

Tetraria sp. Chandala 
(G.J. Keighery 17055) 

P2 
 

Grey, brown peaty soil in a swamp. 4.76 Nature Map, 
WA Herb 

Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 

Thelymitra variegata P2 
 

Near-coastal areas between Perth and Albany growing in 
sandy soils in Banksia, E. marginata woodland (Brown et 
al.,2013). 

4.78 Nature Map, 
WA Herb 

Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 

Dampiera triloba P3 
 

Loamy sand and peaty sand over clay. 5.49 Nature Map, 
WA Herb 

Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 

Leucopogon sp. 
Yanchep (M. Hislop 
1986) 

P3 
 

Sand, loam, limestone, laterite, granite. Banksia 
woodland, Banksia sessilis shrubland. 

4.5 Nature Map, 
WA Herb 

Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 

Sphaerolobium 
calcicola 

P3 
 

Sand, sandy clay over limestone. Dunes, swamps, flats. 
Shrubland, Tuart woodland. 

5.5 Nature Map Likely: This species is found within close proximity to the SA and suitable habitat in 
sandy areas over limestone in the SA may be present. 

Styphelia filipodia P3 
 

Banksia woodlands. 5.46 Nature Map, 
WA Herb 

Likely: This species is found within close proximity to the SA and may contain suitable 
habitat for this species. 
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9.4.13 Dieback 

Phytophthora dieback (dieback) is a destructive disease caused by the pathogen Phytophthora 
cinnamomi and other Phytophthora species. Dieback can cause permanent damage to individual 
plants, plant communities and ecosystems, as a decline in plant communities from dieback can 
results in impacts to insect, bird, and animal species due to the loss of shelter, nesting sites and 
food sources. Phytophthora dieback is most rapidly spread through human activity resulting in the 
movement of infected soil on vehicles, equipment, and footwear. 

Ecoscape (2018) did not record any dieback in the SA, while AECOM (2018b) identified a single 
area of infestation within the vicinity of the Proposal.  Dieback is listed as a key threat to the TECs 
that have been recorded within the Proposal. 

9.5 Potential Impacts 
Impacts that may potentially impact upon flora and vegetation resulting from the Proposal are 
summarised in Table 9-12.  
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Table 9-12: Potential impacts to flora and vegetation 

Phase Potential 
impacts 

Impact Context and Assessment Significance of 
Impacts (prior to 
the application 
of mitigation 
measures) 

C
on

st
ru

ct
io

n 

Land 
disturbance 
and clearing 
of vegetation 

Direct The Proposal will require land disturbance of 82.24 ha, of which only 44.49 ha is native 
vegetation in varying condition.  This native vegetation includes  
• 2.32 ha of Banksia woodlands of the SCP TEC (En) EPBC Act / PEC (P3) BC Act 

(Banksia Woodlands), which represents 1.63% of the mapped extent of the TEC 
(142.5 ha) mapped within the SA . The composition and condition of the Banksia 
Woodland in the development envelope is considered to be very good to good 
condition.  

• Clearing of the FCTs which make up the Banksia woodlands of the SCP TEC are 
as follows: 
• Clearing of 1.14 ha of vegetation analogous to both FCT20a and FCT28.  
• Clearing of 1.11 ha of vegetation analogous to FCT 28.  

• 0.89 ha of Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP 
PEC (P3; BC Act)5, which represents 4.76% of the mapped extent of the TEC (18.7 
ha). 

• 0.73 ha Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges 
(FCT 26a) TEC (En) under the BC Act is expected to the impacted by the Proposal, 
equating to a loss of 2.36% of the mapped extent of the TEC.  

• The Proposal will impact 4.12 ha of Public Purposes Reserve (reserved for 
conservation) area ‘10b’ and 0.29 ha of area 9a/10a. 

Of the 82.24 ha (which includes cleared land):  
• Disturbance to 9.49 ha of Bush Forever areas.  Of this 9.49 ha, 2.46 ha of the 

Hopkins Road Bushland, Nowergup site is expected to the disturbed, representing 
0.06 ha of the total area of the site.   

• 3.91 ha of wetlands, of which 1.76 ha if from a CCW. 

5 – Significant 

 
5 Note that vegetation may be analogous with the Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP TEC (Cr; EPBC Act) in accordance with the 
Approved Conservation Advice 
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Phase Potential 
impacts 

Impact Context and Assessment Significance of 
Impacts (prior to 
the application 
of mitigation 
measures) 

Direct Impacts to significant flora, at the local scale, are expected to be minor due to two 
Priority flora; Banksia dallanneyi subsp. pollosta (P3) and Jacksonia sericea (P4), 
which have been recorded within the Proposal (Appendix J). Vegetation clearance for 
the Proposal may remove these individuals, however this is not considered to pose a 
threat to the survival of either species given suitable habitat occurs beyond the SA, and 
the number of records of these species on databases (WA Herbarium 2020, Nature 
Map 2020). No threatened flora are known to occur within the Proposal. 
The Proposal has been assessed as having a minor significant impact on two species 
listed under the EPBC Act as threatened: Eucalyptus. argutifolia (Vu) and Melaleuca. 
sp. Wanneroo (G.J. Keighery 16705) (T;Vu:En). This was determined according to the 
Commonwealth’s MNES: Significant impact guidelines 1.1. The Proposal is unlikely to 
have an adverse impact on habitat critical to their survival, given suitable habitat occurs 
beyond the Proposal, including within conservation reserves. Although these perennial 
tree and shrub species have been recorded in close proximity to the SA, none have 
been recorded within the Proposal during the surveys. 

2 - Minor 

Indirect Clearing native vegetation for construction of the SDP may lead to the fragmentation of 
habitat and increased edge effects. The highly cleared and fragmented landscape of 
the SCP makes flora and vegetation particularly vulnerable to localised and regional 
extinction with many significant flora species confined to small urban remnants where 
weed invasion, plant pathogens and altered fire regimes add to the impacts of small 
population sizes (EPA 2015a). Further clearing, fragmentation, and modification of 
vegetation for the Proposal may further exacerbate these impacts to flora and 
vegetation within the Proposal as flora and vegetation are vulnerable to localised and 
regional extinctions as a result of land disturbance. 

4 - Major 

Release to 
land / inland 
waters 

Direct The release of dewatering effluent to land/inland waters as a result of the Proposal may 
result in the pollution, contamination or negative effect on water quality, stress or toxic 
effects on the nearby flora and vegetation.  
During pipeline commissioning, the release of flushing water with a high chlorine 
concentration may negatively affect water quality, and stress or cause toxic effects on 
the nearby flora and vegetation.  
Unplanned chemical spills may also directly impact land/ inland waters and the 
surrounding flora and vegetation. 

2 - Minor 
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Phase Potential 
impacts 

Impact Context and Assessment Significance of 
Impacts (prior to 
the application 
of mitigation 
measures) 

Indirect Release to land/inland waters including dewatering effluent from the SDP, chemical 
spill from SDP and pipeline construction, may result impact upon groundwater quality 
and in turn in reduced health of loss of flora and vegetation. 

2 - Minor 

Groundwater 
drawdown 

Direct Groundwater abstraction and subsequent drawdown during construction of the 
Proposal may impact groundwater dependent ecosystems, such as geomorphic 
wetlands and Commonwealth and State listed TECs and PECs.  
Groundwater drawdown impacts on vegetation types within the DE around the SDP 
range from changes in the structure and composition of the vegetation, to the rapid and 
widespread mortality of ecological communities as a result of reduced water availability. 
The high degree of groundwater dependence makes Banksias and Tuarts highly 
vulnerable to rapid changes in water table elevation, particularly when groundwater 
drawdown occurs during exceptionally hot summers (Groom et al 2000, DoE 2016a).  
Depending on the construction method of the proposed 1400 mm diameter pressure 
main pipeline, the pipeline may disrupt above and below-ground water flow, alter 
infiltration, and increase erosion through the removal of native vegetation cover. This 
may reduce the water quality of the geomorphic wetlands that receive surface water 
flow from DE along the pipeline. 

2 - Minor 

Indirect Construction of the pipeline may disrupt above and below-ground water flow, alter 
infiltration, and increase erosion through the removal of native vegetation cover. This 
may temporarily reduce the water quality of the geomorphic wetlands that receive 
surface water flow from the Proposal. The DF 1.76 ha of a CCW which may be 
impacted by clearing and impacts to groundwater. The corridor also intersects five 
wetlands which may be impacted by the construction of the pipeline through impact to 
groundwater. 

2 - Minor 

 

Altered 
hydrology 

Direct Construction and dewatering activities associated with the DE along the pipeline may 
impact on wetlands and the surrounding vegetation. Construction may disrupt above 
and below-ground water flow, alter infiltration and increase erosion through the removal 
of native vegetation cover. This may temporarily reduce the water quality of the 
geomorphic wetlands that receive surface water flow from the Proposal. 

2 - Minor 

Contaminants Indirect The disturbance of acid sulphate soils during construction within the DE along the 
pipeline has potential to contaminate soil and wetlands, which may directly impact flora 
and vegetation. 

2 - Minor 
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Phase Potential 
impacts 

Impact Context and Assessment Significance of 
Impacts (prior to 
the application 
of mitigation 
measures) 

Indirect Potentially toxic and hazardous substances (THS) are likely to be used during 
construction of the SDP to power vehicles and equipment. There is potential for 
accidental spills to occur during construction, which could result in the direct 
contamination of terrestrial ecosystems. 

2 - Minor 

Spread of 
introduced 
flora 

Direct The clearing of vegetation for the DE and excavation and handling of soil may lead to 
the spread of weeds. Weed spread can impact biodiversity values, prevent seedling 
recruitment, and weeds can compete with native flora for resources. Weed colonisation 
is more likely in cleared areas than areas of intact vegetation. Invasive weeds 
outcompete native vegetation, transforming the ecological structure of the vegetation 
and reducing understorey species diversity (DoE 2016b). Two declared pest species 
were identified in the DE along the pipeline.  

2 - Minor 

 Indirect The DE contains 65.17 ha of native vegetation in varying condition. A total of 76 weed 
species were identified within the surrounding SA. Two declared pest species listed 
under the BAM Act have been recorded and two WONS within the SA. The spatial 
extent of introduced flora within the Proposal has not been determined.  
Weeds already present within the DE may be spread by increased vehicle use and 
mobile equipment during construction and operation of the Proposal. The removal of 
native vegetation may also accommodate the invasion of new weed species due to the 
reduced competition with native species (Ramalho CE 2014). Weeds outcompete 
native vegetation, transforming the ecological structure of the vegetation and reducing 
understorey species diversity (DoE 2016b). The implementation of appropriate 
management and control measures (see Section 9.6) will ensure minimal impact is 
caused by introduced flora across implementation of the Proposal.  

2 - Minor 

Spread of 
dieback 

Indirect The clearing of vegetation for the Proposal and excavation and handling of soil may 
lead to the spread of dieback. The proliferation of dieback is more likely in cleared 
areas than areas of intact vegetation. The movement of equipment, machinery, and 
personnel during construction of the Proposal may result in the potential spread of 
dieback within and outside the Proposal.   
Dieback is listed as a key threat to the TECs that have been recorded within the 
Proposal.  

3 - Moderate 

 Introduced 
fauna  

Indirect Invasive herbivores such as the rabbit are known to promote invasive flora germination 
through soil turnover from digging and burrowing, whilst also grazing on native 
understorey species. Clearing of native vegetation during construction of the Proposal 

2 - Minor 
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Phase Potential 
impacts 

Impact Context and Assessment Significance of 
Impacts (prior to 
the application 
of mitigation 
measures) 

may facilitate the movement or establishment of invasive species within the Proposal. 
Introduced herbivores are also listed as a key threat to the TECs which have been 
recorded within the Proposal.  

Changes to 
fire regimes 

Indirect Construction activity has the potential to introduce unplanned fire within the Proposal 
caused by vehicle movements and/or other Proposal activities such as hot work during 
construction. 
Inappropriate frequency, intensity, scale, and seasonality of fire can impact the long-
term viability of remnant flora and vegetation on the SCP by changing the structure 
composition, and richness of ecological communities, increasing weed abundance and 
diversity, altering ecological function of vegetation and its inhabitants and promoting 
negative feedback loops which promote more frequent fire intervals (DoE 2016b).  

2 - Minor 

Dust 
Emissions 

Indirect Dust emissions associated with the Proposal have the potential to affect surrounding 
vegetation and water sources. Dust may directly pollute water bodies near the DE by 
increasing turbidity or potentially altering water chemistry, therefore indirectly impacts 
the health of flora and vegetation. Dust may also influence the seven geomorphic 
wetlands, including one CCW; Lake Pinjar, as well as two unnamed CC sumplands 
(FID 2652, 5590) which have buffers intersected by the DE along the pipeline.  

2 - Minor 

O
pe

ra
tio

ns
 Release to 

land / inland 
waters 

Direct The release of flushing water with a high chlorine concentration during maintenance 
activities will negatively affect water quality, and stress or cause toxic effects on the 
nearby flora and vegetation. Unplanned chemical spills at the SDP and pipeline may 
also directly impact land/ inland waters and the surrounding flora and vegetation. 

2 - Minor 
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9.5.1 Land disturbance and clearing of vegetation  

9.5.1.1 Vegetation types 

Table 9-13 presents the vegetation communities that will potentially be impacted by the Proposal. 
A total of 16 native vegetation types will be impacted by the Proposal, plus additional land units 
which are represented by revegetation, introduced planting and cleared land. 

Land disturbance required by the Proposal will result in direct impacts to: 
• A total of 37.70 ha of the total of 82.24 ha (46%) of clearing is expected from introduced or 

cleared land vegetation units.  For the purposes of this EIA, this 37.70 ha is considered 
ground disturbance and not included in the hectares comprising the IF. 

• A total of 44.49 ha of the total of 82.24 ha (54%) of clearing is expected from native 
vegetation units.  For the purposes of this EIA, this 44.49 ha comprises the IF.  

Together these are referred to as the DF. 

Of the 44.49 ha of native vegetation comprising the IF: 
• A total of 24ha of disturbance is expected from MsLmEtDa (Melaleuca systena (+/- 

Spyridium globulosum) open shrubland to open heath over Lomandra maritima and 
*Euphorbia terracina herbland over Desmocladus asper open sedgeland).  This represents 
26.43 % of the total mapped extent within the SA.  It also represents 54% of all expected 
clearing of native vegetation comprising the IF. 

• A total of 7.77 ha of disturbance is expected from CcBaBmAfHhAnSl (Corymbia calophylla 
(+/-Eucalyptus marginata) open woodland to woodland over Banksia attenuata, B. 
menziesii and Allocasuarina fraseriana low woodland over Hibbertia hypericoides, 
Alexgeorgea nitens and Stirlingia latifolia low shrubland).  This represents 28.12 % of the 
total mapped extent in the SA.  It also represents 17.46 % of all expected clearing of native 
vegetation comprising the IF.   

• Expected clearing to all other vegetation units are 2.5 ha or less. 
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Table 9-13: Vegetation types impacted by the Proposal 

Vegetation Code Vegetation Description Extent 
within 
the SA 
(ha) 

Extent 
within the 
DE (ha) 

Extent 
within the 
DF (ha) 

Extent 
within the 
DF as a 
proportion 
of SA (%) 

% Extent 
within IF / 
Subtotal 
Clearing 
(Native 
Vegetation) 

Native Vegetation  

EgXpEcHhEt Eucalyptus gomphocephala (+/- E. decipiens) woodland to open forest over Xanthorrhoea preissii open 
shrubland to tall shrubland over *Ehrharta calycina grassland to closed grassland with Hibbertia 
hypericoides low shrubland over *Euphorbia terracina herbland. 

13.96 0.25 0.0003 <0.01 <0.01 

MsLmEtDa Melaleuca systena (+/- Spyridium globulosum) open shrubland to open heath over Lomandra maritima 
and *Euphorbia terracina herbland over Desmocladus asper open sedgeland. 

91.15 26.73 24.09 26.43 54.15 

BsXpCqMsHh Banksia sessilis and Xanthorrhoea preissii tall open shrubland to closed heath over Calothamnus 
quadrifidus, Melaleuca systena and Hibbertia hypericoides low shrubland to low open heath. 

81.48 1.57 0.55 0.68 1.24 

EmXpmixedsp. Banksia sessilis and Xanthorrhoea preissii tall open shrubland to closed heath over Calothamnus 
quadrifidus, Melaleuca systena and Hibbertia hypericoides low shrubland to open heath. 

60.17 2.41 0.98 1.63 2.20 

BaAhCqHhMp Eucalyptus marginata (+/- Corymbia calophylla) low open woodland to woodland over Xanthorrhoea 
preissii open shrubland to shrubland over mixed species low shrubland. 

47.16 0 0 0 0 

BaAfXpJsAhHhMpDf Banksia attenuata (+/-B. menziesii) low woodland over Allocasuarina humilis and Calothamnus 
quadrifidus open shrubland to shrubland over Hibbertia hypericoides low open shrubland to low closed 
heath with Mesomelaena pseudostygia very open sedgeland. 

41.67 2.3 1.25 3.00 2.81 

CcBaBmAfHhAnSl Corymbia calophylla (+/-Eucalyptus marginata) open woodland to woodland over Banksia attenuata, B. 
menziesii and Allocasuarina fraseriana low woodland over Hibbertia hypericoides, Alexgeorgea nitens 
and Stirlingia latifolia low shrubland.  

27.63 14.86 7.77 28.12 17.46 

BaAfBmXpHhMpLb Corymbia calophylla (+/-Eucalyptus marginata) open woodland to woodland over Banksia attenuata, B. 
menziesii and Allocasuarina fraseriana low woodland over Hibbertia hypericoides, Alexgeorgea nitens 
and Stirlingia latifolia low shrubland. 

24.10 2.91 1.41 5.85 3.17 

EgEmXpHhGtDf Banksia attenuata, Allocasuarina fraseriana and Banksia menziesii (+/- Eucalyptus marginata) low 
woodland to low open forest over Xanthorrhoea preissii open shrubland over Hibbertia hypericoides low 
open shrubland to low shrubland with Mesomelaena pseudostygia and Lyginia barbata very open 
sedgeland to open sedgeland. 

21.84 0.27 0.14 0.64 0.31 

ErrBlMpBmApgEcPo Eucalyptus gomphocephala and E. marginata (+/- Corymbia calophylla) low open woodland to woodland 
over Xanthorrhoea preissii open shrubland to shrubland over Hibbertia hypericoides and Gompholobium 
tomentosum low shrubland over Desmocladus flexuosus open sedgeland. 

9.25 1.2 0.44 4.76 0.99 

CcEmXpHhEtPc Eucalyptus rudis subsp. rudis woodland over Banksia littoralis, Melaleuca preissiana and Banksia 
menziesii low woodland over Acacia pulchella var. glaberrima low shrubland over *Eragrostis curvula 
closed tussock grassland with Patersonia occidentalis herbland. 

9.13 0.6 0.14 1.53 0.31 

EmAfBaApgXpJfHhMpHg Acacia pulchella var. glaberrima low shrubland over *Eragrostis curvula closed tussock grassland with 
Patersonia occidentalis herbland. 

8.56 0.41 0.14 1.64 0.31 

ErrJsTdEcBm Corymbia calophylla and Eucalyptus marginata open forest to closed forest over Xanthorrhoea preissii 
open shrubland to shrubland over Hibbertia hypericoides, *Euphorbia terracina and *Pelargonium 
capitatum low shrubland. 

6.79 4.37 2.52 37.11 5.66 

EgAbEcEt Eucalyptus marginata (+/- Corymbia calophylla), Allocasuarina fraseriana and Banksia attenuata low 
woodland to woodland over Acacia pulchella var. glaberrima, Xanthorrhoea preissii and Jacksonia 
furcellata shrubland over Hibbertia hypericoides low open shrubland to low shrubland over Mesomelaena 
pseudostygia open sedgeland over *Hypochaeris glabra scattered herbs. 

6.69 1.55 1.55 23.17 3.48 

EgBaAfEtBmEc Eucalyptus rudis subsp. rudis woodland over Jacksonia sternbergiana tall open shrubland over 
Thysanotus dichotomus low open shrubland over *Eragrostis curvula and *Briza maxima closed 
grassland. 

5.65 0.55 0.26 4.60 0.58 

MhMsDaAfGp Eucalyptus gomphocephala open woodland to closed forest over *Avena barbata, *Ehrharta calycina 
grassland to closed grassland with *Euphorbia terracina herbland. 

5.48 0.31 0.19 3.47 0.43 
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Vegetation Code Vegetation Description Extent 
within 
the SA 
(ha) 

Extent 
within the 
DE (ha) 

Extent 
within the 
DF (ha) 

Extent 
within the 
DF as a 
proportion 
of SA (%) 

% Extent 
within IF / 
Subtotal 
Clearing 
(Native 
Vegetation) 

EdXpJsmixedsp. Melaleuca huegelii and Melaleuca systena open heath to closed heath over Grevillea preissii subsp. 
preissii low shrubland over Desmocladus asper sedgeland and Austrostipa flavescens grassland. 

4.96 0 0 0 0 

BaEtBmXpApgJfEpHhMp Banksia attenuata, Eucalyptus todtiana and Banksia menziesii low open woodland to low woodland over 
Xanthorrhoea preissii, Acacia pulchella var. glaberrima and Jacksonia furcellata open shrubland over 
Eremaea pauciflora and Hibbertia hypericoides low shrubland and Mesomelaena pseudostygia open 
sedgeland. 

4.92 1.56 0.65 13.21 1.46 

EmBaXpAiMpToBm Eucalyptus decipiens (+/- Allocasuarina fraseriana) low woodland to open forest over Xanthorrhoea 
preissii and Jacksonia sternbergiana shrubland to open heath over mixed species low shrubland. 

4.63 0.12 0.06 1.30 0.13 

EtBaAfXpMrHhDfEc Banksia attenuata, Eucalyptus todtiana and Banksia menziesii low open woodland to low woodland over 
Xanthorrhoea preissii, Acacia pulchella var. glaberrima and Jacksonia furcellata open shrubland over 
Eremaea pauciflora and Hibbertia hypericoides low shrubland and Mesomelaena pseudostygia low open 
sedgeland. 

3.02 0.07 0 0 0 

JsXpHhCqLp Eucalyptus marginata and Banksia attenuata woodland over Xanthorrhoea preissii and *Acacia iteaphylla 
tall shrubland over Mesomelaena pseudostygia and Tetraria octandra open sedgeland and *Briza 
maxima very open grassland. 

1.48 0 0 0 0 

BaCqApMrHhJcMp Eucalyptus todtiana, Banksia attenuata and Allocasuarina fraseriana low woodland over Xanthorrhoea 
preissii and Macrozamia riedlei open shrubland to shrubland over Hibbertia hypericoides low shrubland 
over Desmocladus flexuosus sedgeland with *Ehrharta calycina open grassland. 

1.43 0 0 0 0 

Native revegetation Eucalyptus gomphocephala woodland to open forest over Banksia attenuata and Allocasuarina 
fraseriana low open woodland over *Euphorbia terracina low herbland with *Briza maxima and 
*Eragrostis curvula low open grassland to grassland. 

5.17 3.13 2.35 45.45 5.28 

Subtotal (Native Vegetation) Impact Footprint 486.32 65.17 44.49  100 

Introduced or Cleared Land  

Introduced plantings Banksia attenuata and Allocasuarina fraseriana low open woodland to low woodland over Xanthorrhoea 
preissii, Jacksonia sternbergiana and Allocasuarina humilis shrubland over Hibbertia hypericoides, 
Mesomelaena pseudostygia and Desmocladus flexuosus low shrubland to low open heath. 

35.99 10.22 5.63 15.64  

Cleared Comprises roads, residential housing and cleared farmland. 
 

289.41 54.36 32.07 11.08  

Subtotal (Introduced or Cleared Land) 325.40 64.58 37.70   

TOTAL DF *Small variations in the total extent of vegetation types may occur due to the analysis and consolidation 
of spatial data. 
 

811.72 129.75 82.24 -  
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9.5.1.2 Vegetation condition  

The Proposal will largely result (97%) in disturbance to very good to completely degraded 
vegetation condition.  There is no expected disturbance to pristine vegetation areas.  A total of 
45.30% of disturbance is expected to occur in completely degraded areas, 11.89% from degraded 
areas, 6.41% from good area and 33.89% in very good areas. This is largely attributable to 
disturbance occurring within a large proportion of roads, urban development and cleared farmland.  
The expected impacts to vegetation condition within the DF are presented in Table 9-14. 

Table 9-14: Vegetation condition impacted by the Proposal 

Vegetation condition 
(Keighery 1994) 

Extent within 
the SA (ha) 

Extent within 
the DE (ha) 

Extent within the 
DF (ha) 

% Extent within 
the DF / Total DF 

Pristine 0 0 0 0 
Excellent 167.19 4.79 2.46 2.99 
Very Good 135.22 32.81 27.46 33.39 
Good 73.53 7.92 5.27 6.41 
Degraded 105.21 17.05 9.78 11.89 
Completely Degraded 330.12 66.84 37.25 45.30 
Total* 810.67 128.9 82.24 100 

*Small variations in the total extent of vegetation types may occur due to the analysis and consolidation of spatial data. 

9.5.1.3 Groundwater Dependent Ecosystems 

The expected direct impacts to GDEs are presented in Table 9-15.  Dewatering will only be 
localised and generally shallow, so no impacts to GDEs as expected from indirect impacts from 
dewatering activities.  Direct disturbance of 43.21 ha is expected as a result of clearing for the 
Proposal.  Given that 44.49 ha of native vegetation is expected to be impacted by the Proposal, 
97% (43.21 ha) of this native vegetation is represented by GDE vegetation. 

Table 9-15: Groundwater dependent ecosystems impacted by the Proposal 

GDE 
classification 

GDE description Total 
area 
(ha) of 
GDE 

Extent 
(ha) in 
the DE 

Extent 
(ha) in 
the IF 

% Extent 
in the IF 
/ Total 
area of 
the GDE 

Aquatic GDE Sumpland High potential GDE - from 
national assessment 

0.63 0.13 0.07 11.25 

Aquatic GDE Dampland High potential GDE - from 
national assessment 

61.02 1.34 0.73 1.19 

Aquatic GDE Sumpland Known GDE - from 
regional studies 

1564.63 5.53 2.96 0.19 

Aquatic GDE Dampland Moderate potential GDE - 
from national assessment 

7.10 0.29 0.15 2.13 
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GDE 
classification 

GDE description Total 
area 
(ha) of 
GDE 

Extent 
(ha) in 
the DE 

Extent 
(ha) in 
the IF 

% Extent 
in the IF 
/ Total 
area of 
the GDE 

Terrestrial 
GDE 

Medium 
woodland; 
tuart & jarrah 

High potential GDE - from 
national assessment 

3.08 0.08 0.00 0.00 

Terrestrial 
GDE 

Low woodland; 
banksia 

Known GDE - from 
regional studies 

18.06 0.22 0.07 0.36 

Terrestrial 
GDE 

Medium 
woodland; 
tuart & jarrah 

Low potential GDE - from 
national assessment 

334.37 2.53 1.04 0.31 

Terrestrial 
GDE 

Medium 
woodland; 
tuart 

Low potential GDE - from 
national assessment 

324.94 0.33 0.18 0.06 

Terrestrial 
GDE 

Low woodland; 
banksia 

Low potential GDE - from 
national assessment 

1610.75 9.96 4.99 0.31 

Terrestrial 
GDE 

Mosaic: 
Shrublands; 
Acacia 
lasiocarpa & 
Melaleuca 
acerosa heath 
/ Shrublands; 
Acacia 
rostellifera & 
Acacia cyclops 
thicket 

Low potential GDE - from 
national assessment 

1139.40 32.75 30.71 2.70 

Terrestrial 
GDE 

Medium 
woodland; 
tuart & jarrah 

Moderate potential GDE - 
from national assessment 

46.08 1.48 0.69 1.50 

Terrestrial 
GDE 

Low woodland; 
banksia 

Moderate potential GDE - 
from national assessment 

15.22 0.56 0.28 1.82 

Terrestrial 
GDE 

Medium 
woodland; 
tuart 

Moderate potential GDE - 
from national assessment 

68.81 2.53 1.34 1.94 

   5194.09 57.73 43.21 - 

9.5.1.4 Threatened Ecological Communities and Priority Ecological Communities 

The following significant ecological communities were recorded within the IF and expected to the 
impacted by the Proposal: 

• 2.32 ha of Banksia woodlands of the SCP TEC (En) EPBC Act / PEC (P3) BC Act (Banksia 
woodlands) is expected to be impacted by the Proposal, which represents 1.63% of the 
mapped extent of the TEC (142.5 ha) within the SA, as shown in Figure 9-8. The 



 
 

253  

 
 

composition and condition of the Banksia woodland in the DE is considered to be very good 
to good condition.  

• 0.89 ha of Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP PEC (P3; 
BC Act) is expected to be impacted by the Proposal, which represents 4.76% of the 
mapped extent of the TEC (18.7 ha) within the SA, as shown in Figure 9-9. 

• 0.73 ha Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges (FCT26a) 
TEC (En) under the BC Act is expected to be impacted by the Proposal, equating to a loss 
of 2.36% of the mapped extent of the TEC within the SA (30.9 ha), as shown in Figure 
9-10.  

• There was 0.54 ha of Northern Spearwood shrublands and woodlands a PEC (P3) listed 
under the BC Act is expected to be impacted by the Proposal which represents 0.68% of 
the PEC within the SA.  

• 2.6 ha of Acacia shrublands on taller dunes – Southern Coastal Plain PEC (P3) is expected 
to be impacted by the Proposal which represents 29.46% of the PEC within the SA.  

• The Proposal will result in the loss of 25.65 ha of native vegetation associated with the 
‘Acacia shrublands on taller dunes of the southern SCP’ PEC (P3) in good and good to very 
good condition. This PEC is not restricted in extent given its known range.  

Note, the EIA on these TECs and PECs are based on the mapped extent of the TEC/PEC within 
the survey area, not the total mapped extent of the TEC/PEC.  As such, the percent of the 
TEC/PEC impacted have been overestimated.  

All other TEC and PECs listed in search results and shown in Figure 9-6 are outside the Proposal, 
no impacts are expected and therefore not considered further. 
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Table 9-16: Threatened Ecological Communities (TEC) and Priority Ecological Communities (PEC) impacted by the Proposal 

Community name Listing under 
EPBC Act 

Listing 
under BC 

Act 
Associated FCTs Corresponding vegetation type code 

Mapped 
Extent of the 

TEC / PEC 
within the 

SA 

Extent within the 
DE (ha) 

Extent within IF 
(ha) 

% Extent within IF /  
Mapped Extent 
within the SA 

Banksia Woodlands of the 
SCP TEC (En) PEC (P3) 

FCT20a 
FCT23a 
FCT28 

EmXpmixedsp., BaAfXpJsAhHhMpDf, 
BaAfBmXpHhMpLb, EgEmXpHhDfGt, 

EmBaXpAiMpToBm, EtBaAfXpMrHhDfEc. 
142.5 4.80 2.32 1.63 

Tuart (Eucalyptus 
gomphocephala) 

woodlands and forest of 
the swan Coastal Plain 

TEC (Cr) PEC (P3) 
FCT26b 
FCT28 

EgAbEcEt, EgXpEcHhEt. EgBaAfEtBmEc, 
EgXpEcHhEt, EgEmXpHhGtDf, 

EgEmXpHhGtDf 
18.7 1.6 0.89 4.76 

Melaleuca huegelii-
Melaleuca systena 

shrublands on limestone 
ridges 

 TEC (En) FCT26a BsXpCqMsHh, MhMsDaAfGp 30.9 1.7 0.73 2.36 

Northern Spearwood 
shrublands and woodlands  PEC (P3) 

FCT24 
FCT28 

 

BsXpCqMsHh,  
BaAfXpJsAhHhMpDf 

BaAfBmXpHhMpLb, CcEmXpHhEtPc,  
EgBaAfEtBmEc, 

EgEmXpHhDfG, JsXpHhCqLp and 
BaCqApMrHhJcMp. 

79.8 1.3 0.54 0.68 

Acacia shrublands on taller 
dunes, Southern SCP  PEC (P3) 

FCT29a 
FCT29b 

MsLmEtDa Not known 27.1 25.66 - 

Total      36.5 30.14  

* Small variations in the total extent of ecological communities may occur due to the analysis and consolidation of spatial data and rounding of values to two decimal places. 
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Figure 9-8 Banksia woodland TEC impacted by the Proposal 
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Figure 9-9 Tuart woodlands and forests of the SCP TEC impacted by the Proposal 
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Figure 9-10 Melaleuca TEC (FCT 26a) impacted by the Proposal 
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The impact to the FCTs which make up the Banksia Woodlands of the SCP TEC are shown in 
Table 9-17. The total area of Banksia woodlands of the SCP TEC (2.32 ha) comprises the 
FCT20a/FCT28 FCTs.   

Table 9-17: Floristic Community Types within the Banksia Woodlands of the SCP impacted by the 
Proposal 

FCT Vegetation Type Extent within 
the DE (ha) 

Extent within 
the IF (ha) 

FCT20a /FCT286 FCT20a 
BaAfBmXpHhMpLb 
FCT28 
BaEtBmXpApgJfEpHhMp 
EgEmXpHhGtDf  EmBaXpAiMpToBm 
BaAfBmXpHhMpLb 
EmAfBaApgXpJfHhMpHg 
BaAfXpJsAhHhMpDf 
EtBaAfXpMrHhDfEc 

2.226 1.14 

FCT28 BaEtBmXpApgJfEpHhMp 
EgEmXpHhGtDf   
EmBaXpAiMpToBm 
BaAfBmXpHhMpLb 
EmAfBaApgXpJfHhMpHg 
BaAfXpJsAhHhMpDf 
EtBaAfXpMrHhDfEc 

2.421 1.11 

FCT23a EmXp mixedsp 0.093 - 

FCT247 EgEmXpHhGtDf 
BsXpCqMsHh 
BaAhCqHhMp 
JsXpHhCqLp 
BaCqqApgMrHhJcMp 
EgXpEcHhEt 
CcEmXpHhEtPc 

0.001 0 

Total   4.741 2.2500 

Note: Where some features of more than one FCT are similar (i.e., similar geologies or dominant species) 
then that vegetation type is considered analogous with more than one FCT and a precautionary approach is 
applied and both are listed in Table 9-17.   

 

 
6 The vegetation types representing FCT 20a and FCT 28 both have Banksia attenuata as a dominant 
species and have features of more than one FCT. 
7 FCT24 is considered to be sub-communities of both the ‘Banksia Woodlands of the SCP’ Endangered TEC 
and the Northern Spearwood shrublands and woodlands P3 PEC. 
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Figure 9-11 Mapped Areas of the FCTs within the Banksia Woodlands of the SCP TEC impacted by the Proposal 
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9.5.1.5 Geomorphic wetlands and riparian vegetation 

The expected direct disturbance to geomorphic wetlands and riparian vegetation are presented in 
Table 9-18.  Lake Pinjar has been classified into three separate wetlands (classification numbers 
11373, 7929 and 7917). A total of 2.96 ha of Lake Pinjar is expected to the disturbed by the 
Proposal, from a total area of the 1565.39 ha.  A total of 9.41% of Lake Pinjar (classification 7929) 
is expected to the disturbed by the Proposal, however when the percent of disturbance is assessed 
from the total area of Lake Pinjar from all three classification numbers (11373, 7929 and 7917), the 
percent of disturbance is only 0.19% (2.96ha of 1565.39 ha). The expected direct disturbance 
includes cleared land within the wetland boundaries and therefore impacts to native vegetation in 
wetlands have been overestimated. 

Table 9-18: Geomorphic wetlands and riparian vegetation impacted by the Proposal 

Geomorphic 
wetlands and 
riparian 
vegetation 

Classification Category Total area 
(ha) of site 

Extent 
(ha) in 
the 
DE 

Extent 
(ha) in 
the DF 

% Of Total Area 
Disturbed (DF) 

CCW Lake Pinjar 13373 CCW 1099.57 2.86 1.49 0.14 
CCW Lake Pinjar 7929 CCW 2.85 0.44 0.27 9.41 
Camel Swamp  7938 RE 61.05 1.34 0.73 1.19 
Lake Pinjar 7917 MU 462.97 2.24 1.20 0.26 
Unnamed  14248 MU 1.79 0.03 0 0 
Unnamed 8020 RE 0.63 0.13 0.07 11.24 
Unnamed 14247 RE 5.32 0.26 0.15 2.84 
Total    7.30 3.91  

9.5.1.6 Bush Forever  

The Proposal will require disturbance of 9.49 ha of Bush Forever areas (Table 9-19; 
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Figure 9-12).  Of this 9.49 ha, 2.46 ha of the Hopkins Road Bushland, Nowergup site is expected 
to the disturbed, representing 0.06 ha of the total area of the site.  All other disturbance to Bush 
Forever sites are less than 2 ha, representing less than <2% of the total area of the site. The 
expected direct disturbance includes cleared land within the Bush Forever boundaries and 
therefore impacts to native vegetation in Bush Forever sites have been overestimated. 

Table 9-19: Bush Forever sites impacted by the Proposal 

Bush Forever site description Site ID Total area 
(ha) of 
site 

Extent 
(ha) in the 
DE 

Extent 
(ha) in the 
DF 

% Of 
Total 
Area 
Impacted 
(DF) 

Neerabup National Park, Lake 
Nowergup Nature Reserve and 
Adjacent Bushland, Neerabup 

383 5,617 0.8 0.36 0.01 

Hopkins Road Bushland, Nowergup  290 4,443 4.0 2.46 0.06 
State Forest 65: Pinjar Plantation 
South Bushland (4), 
Nowergup/Yanchep/Neerabup 

136 57 1.9 1.00 1.75 

Shire View Hill and Adjacent Bushland, 
Nowergup/Neerabup 

293 2,715 4.9 1.41 0.05 

State Forest 65: Pinjar Plantation 
South Bushland (11), 
Nowergup/Yanchep/ Neerabup 

444 5.8 0.2 0 <0.01 

State Forest 65: Pinjar Plantation 
South Bushland (14), 
Nowergup/Yanchep/Neerabup 

457 9.29 0.3 0 <0.01 

Lake Pinjar and Adjacent Bushland, 
Pinjar 

382 735.4 4.0 2.48 0.34 

Flynn Drive Bushland, Neerabup 295 1010 3.2 1.64 0.16 
Jandabup Lake and Adjacent 
Bushland, Jandabup/Mariginiup 

324 5083 0.5 0.14 <0.01 

High Road Bushland, Wanneroo 471 41.8 0.1 0.003 0.01 
Total    9.49  



 

262 

Figure 9-12 Bush Forever impacted by the Proposal 
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9.5.1.7 Areas reserved for Public Purposes (reserved for conservation)  

As part of the EPA assessment of the MRS Amendment 1029/33, the EPA recommended that 
areas 9a and 10a be protected for conservation purposes to protect the integrity, function and 
environmental value of the bushland, including the landforms. Area 10b was subsequently added 
into Ministerial Statement 722 through the appeals determination process but was initially not 
flagged as containing any significant conservation value.  

Areas 9a, 10a and 10b are still designated as public purposes reserve in the MRS, and as such 
have a condition that allows for minor infrastructure to be installed within these areas, providing the 
work is undertaken in accordance with a management plan approved by the EPA. Appendix Q 
Alkimos Water Precinct - Environmental Management Plan is provided to address this requirement.  

The proposed location of the SDP was chosen to minimise impacts to areas zoned “Public 
purposes” that were reserved for conservation purposes. Although the current Development 
envelope and impact footprint show a total of 4.41 ha disturbance to those areas reserved for 
conservation purposes (particularly areas 9a and 10b), further design work has been undertaken to 
demonstrate a reduction in impacts to these areas.  

This design work shows that development of the SDP proposes to completely avoid impact to area 
9a. There will still be permanent impact to area 10b, however only 1.35 ha will be permanent 
impact and 3.52 ha will be temporarily impacted and rehabilitated. This design work is further 
detailed in Appendix T Alkimos Options Assessment.   

The disturbance to area 10b will comprise of minor infrastructure, consistent with Ministerial 
Statement 722, in the form of an access road into the SDP, associated construction battering, an 
earthen berm for the coastal dunes and footprint for some project infrastructure.   

A section of the existing access road into the Alkimos Water Precinct is currently located outside of 
the Lot 3000 property boundary. The land outside Lot 3000 is designated for future land 
development, therefore a new access road will need to be constructed, which will bisect the area 
zoned “Public purposes” reserved for conservation purposes (area 10b).  

The proposed location of the SDP infrastructure is positioned to minimise visual impacts on the 
surrounding residential areas. However, in order to screen the future residential development to 
the west of the SDP site, an earthen berm will need to be constructed, resulting in an additional 
site disturbance to area 10b.  

The Proposal is expected to impact 4.12 ha of Public Purposes Reserve (reserved for 
conservation) area ‘10b’ and 0.29 ha of area 9a/10a (Figure 9-13).   

Table 9-20: Public Purposes Reserve (reserved for conservation) impacted by the Proposal 

Area Site ID Total area (ha) of 
site 

Extent (ha) in the 
DE 

Extent (ha) in the 
IF 

% Of Total Area 
Impacted (IF) 

Area 9a 96 0.29 0.29 0.30% 
Area 10a   
Area 10b 18 4.5 4.12 22.89% 
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Figure 9-13 Public Purposes reserve (reserved for conservation) impacted by the Proposal 
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9.5.1.8 Significant flora 

The Proposal is expected to impact one population of three Jacksonia sericea records.  There are 
a total of 420 known records (Nature Maps and AECOM (2018b) records) presenting a 0.71% 
disturbance of known records.   

Table 9-21: Flora of significance impacted by the Proposal 

Taxon BC 
Act 

EPBC 
Act 

Number of 
known 
records 
(NatureMap) 

Number of 
records 
within the SA 
(populations) 

Number of 
records 
within the DE 
(Source) 

Number of 
records 
within the IF 
(Source) 

Potential 
impact 
from the 
Proposal 

Eucalyptus 
argutifolia 

Vu T 69 6 (1 
population) 
Ecoscape 
(2018) 

0 0 Negligible 

Baeckea 
sp. 
Limestone 
(N. Gibson 
& M.N. 
Lyons 
1425) 

P1 - 17 120 (2 
population(s)) 
Ecoscape 
(2018) 

0 0 Negligible 

Banksia 
dallanneyi 
subsp. 
pollosta 

P3 - 28 1 (1 
population) 
Stantec 
(2020a) 

1 0 Moderate 

Conostylis 
bracteata 

P3 - 19 5-10 (1 
population) 
AECOM 
(2018b) 

0 0 Negligible 

Pimelea 
calcicola  

P3 - 31 100+ (1 
population) 
AECOM 
(2018b) 

0 0 Negligible 

Stylidium 
maritimum 

P3 - 89 35 (1 
population) 
Ecoscape 
(2018) 

0 0 Negligible 

Conostylis 
pauciflora 
subsp. 
euryrhipis 

P4 - 57 6 quadrats (4 
population(s)) 
AECOM 
(2018b) 

0 0 Negligible 

Jacksonia 
sericea 

P4 - 88 332 (5 
population(s)) 
AECOM 
(2018b) 

3 (1 
population) 

3 (1 
population) 

Moderate 
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9.5.1 Indirect impacts 

Land disturbance and clearing will result in the modification and fragmentation of native vegetation, 
including habitat for significant flora, PECs and TECs. With the exception of the existing access 
road and the pipeline corridor, the Proposal retains an east-west linkage of remnant vegetation 
between Marmion Avenue and the coast. 

The SDP DE is in an area that is subject to existing clearing and fragmentation. The site is located 
adjacent to the existing WWTP and utilises previously cleared areas and tracks where possible.  

Vegetation clearance can amplify the effects of fragmentation and increase the risk of weed 
invasion, disease spread, fire, dust, and erosion. Disturbance such as these can result in reduced 
health of flora and loss of vegetation condition. 

The pipeline will be constructed in an already fragmented landscape and the additional 
fragmentation of native vegetation has been avoided or minimised as described above by using 
careful route selection, road reserves, cleared tracks and areas of degraded vegetation. 
Fragmentation caused by linear clearing of vegetation can lead to the increased risk of ‘edge 
effects’ such as weed invasion, disease spread, fire, dust and erosion. Disturbance such as these 
can result in reduced health of flora and loss of vegetation condition. 

9.5.1.1 Spread of dieback 

The movement of equipment, machinery, and personnel during construction of the Proposal may 
result in the potential spread of dieback within and outside the DE. Due to the presence of both 
infested areas and significant areas of uninfested vegetation, there is a risk of the pathogen being 
vectored within the landscape during ground disturbance activities (AECOM 2017; Ecoscape 
2018). The spread of dieback from infested to uninfested areas has been identified as a potential 
risk along the PDE because of clearing, construction and maintenance activities associated with 
the Proposal. 

Several species within the Proposal area are susceptible to dieback. Dieback is listed as a key 
threat to the two Commonwealth listed TECs that have been recorded within the Proposal, 
therefore resulting in a moderate impact of significance. 

9.5.2 Adjacent projects 

The proposal’s DE is in the vicinity of, or overlaps other third party approved proposals, as outlined 
in Table 9-22 and shown in Figure 9-14 The majority of those overlaps have already been cleared, 
with only the Bus Depot Construction, Perth Northern Pipeline and Western Power SWIS 
Transmission Network not yet implemented. These three projects account for 2.11 ha of potential 
clearing, of which 0.093 ha has the potential to include significant environmental values. Stantec 
(2020a) indicated that no vegetation type analogous to FCT20a within the IF had been cleared due 
to implementation of other Proposals.  The overlap of cleared land of this Proposal with the 
adjacent or overlapping Proposals results in only 0.17 ha of Banksia woodland TEC.  This is 
considered negligible and within the range of an EIA where the IF is indicative within the DE.  
Where land has been previously cleared by other proponents in overlapping Proposals, offsets will 
be paid by the proponent undertaking the clearing. 
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Table 9-22: Projects adjacent or overlapping the Proposal 

Overlapping or adjacent 
project/ approval 

Extent of the 
overlap 

(ha) 

Significant values present prior to 
clearing which were recorded in Water 

Corporation flora and vegetation survey 

Status of 
Approval  

Bus depot construction 0.47 0.028 ha of Acacia Shrublands on taller 
dunes, Southern SCP (P3 PEC) Approved 

Central Alkimos 0.00 NA - no overlap  
Infrastructure maintenance  0.08 NA  Cleared 
McKinley Road Neerabup 
Sand Extraction 5.33 NA  Cleared 

Neerabup Gas fired Power 
Station 0.02 NA  Cleared 

Perth Northern Pipeline 
corridors 1.63 

0.065 ha of Commonwealth Banksia 
woodlands TEC (Banksia Dominated 

Woodlands of the SCP P3 PEC) 
Approved 

Mariginiup Sand Mining 0.38 NA - overlap only in cleared areas   
Western Power SWIS 
Transmission Network 0.01 NA  Approved 

Yanchep Rail Extension 
Part 1: Butler to Eglinton 
proposal MS 1100 

0.46 NA  Cleared 

Horticulture activity clearing 
offset 0.28 NA - minimal overlap only in cleared areas 

along road fringe Cleared 

CoW – road clearing 0.01 NA  Approved 

Main Roads – Romeo Road 
and Wanneroo Road 
upgrades 

0.64 

0.11 ha of  
Northern Spearwood Shrublands and 

Woodlands (P3 PEC) 
 

Cleared 

CoW Wesco Road, Flynn 
Drive, Old Yanchep Road 
and Franklin Road 
upgrades,  

9.12 

0.105 ha of  
Commonwealth Banksia woodlands TEC 

(Banksia Dominated Woodlands of the SCP 
P3 PEC) 

 

Cleared 

This EIA has also been structured to distinguish between native vegetation units expected to be 
impacted and additional disturbance areas which are represented by introduced or cleared land 
vegetation units.  The EIA on the IF therefore includes native vegetation units only and does not 
include cleared land units by other proponents.  The only exception is when proponent may have 
cleared land after the surveys for this assessment has been undertaken, and this has been 
addressed above. 
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Figure 9-14: Existing projects adjacent and overlapping the IF 
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9.5.3 Cumulative impacts 

The cumulative impacts of other existing or reasonably foreseeable activities, developments and 
land uses is recognised as an important consideration for significant impact assessment, including 
connections and interactions between parts of the environment to inform a holistic view of impacts 
to the whole environment (EPA 2020a).  

The cumulative impact of land clearing for urban, industrial, and agricultural development is the 
primary cause for the decline of native vegetation cover on the SCP (EPA 2015a). As a result of 
land clearing, only 29% of pre-European vegetation remains in the Perth and Peel regions. 
Vegetation complexes of the SCP have been mapped by Heddle et al. (1980) at a scale of 
1:250,000 (System 6) and updated by Webb et al. (2016). These assessments represent the most 
appropriate assessment level for remnant vegetation based on land area.  

Estimates of the remnant vegetation of the Perth and Peel regions (PPR) were outlined in the 
strategy advice report for the PPR, which discusses environmental impacts, risks and remedies for 
the area (EPA 2015b). The threshold level for vegetation clearing in WA, below which species loss 
accelerates, is regarded as the retention of 30% of the pre-clearing extent of the vegetation type 
(EPA 2000). For areas that are considered constrained due to historical and projected urban and 
industrial development in the SCP, such as the Perth Metropolitan Region (PMR), in which the SA 
occurs, the threshold level has been modified to the retention of 10% of the pre-clearing extent 
EPA (2015a). The most recent area calculations for remnant vegetation are presented within 
Government of WA (2019). These calculations use the SCP Vegetation Complexes (1:250,000) 
from 2016 (DBCA 2018) and the native vegetation extent (referred to as remnant vegetation) 
calculated from 2019 (DPIRD 2020). Based on these calculations, as presented in Table 9-23, it is 
possible to ascertain: 

• The extent of remnant vegetation complexes that occur within the SA and the Proposal. 
• The extent of these remnant vegetation complexes on the SCP. 
• Whether any of these complexes are at risk of cumulative impacts, including potential 

clearing for the Proposal, that would result in loss below the threshold of 10% of the pre-
clearing extent. 

Cumulatively, the vegetation complex with the lowest proportion of pre-European extent was the 
Karrakatta Complex (Central and South) with 23.48%. All other complexes remained above 30% of 
pre-European extent. The vegetation complex with the greatest proportion of pre-European extent 
was the Quindalup Complex (38.71%). 

Although the approach of assessing the retention of remnant pre-European vegetation is generally 
the most accepted method to assess cumulative impacts for proposals on the SCP, it is based on 
current information and does not take into account planned future clearing. There are additional 
projects that have been approved or are pending approval on the SCP which will involve the 
clearing of the same vegetation complexes that occur within the Proposal. These areas of 
proposed clearing are not available for consideration in this assessment. Additionally, the Urban 
Land Development Outlook (ULDO) 2016-17 (Western Australian Planning Commission 2017) 
projects development on the SCP over the short (0-5 years), medium (6-10 years) and long term 
(10+ years). Within this projection, the north-west sub-region has projected development of both 
urban and industrial land in the vicinity of the Proposal over the short, medium, and long term. It is 
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therefore likely that cumulatively, development within the vicinity of the Proposal will further reduce 
the pre-European extent of the vegetation units represented. 
 
The cumulative effects of the proposal in the context of other proposals on FCT’s identified as 
TEC’s and PECs are not expected to be significant to the biological diversity and ecological 
integrity of FCT’s.  This conclusion on the cumulative impacts on FCT’s by the Proposal identifies 
FCT impacts are between 4.75% and 0.68% of FCT extent with the SA (Table 9-6).  These 
percentage impacts are not significant in the context of the SA and furthermore are further reduced 
in significance in the context of the FCT extent on the Swan coastal plain.   
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Table 9-23: Regional vegetation complexes extent on the SCP and extent impacted by the Proposal 

Vegetation 
Complex 

Description SCP SA DE DF Post-impact 
proportion 
remaining 
based on 
2019 extent 
(%)* 

Proportion 
of the 
Regional 
Vegetation 
Complex 
being 
cleared by 
the 
Proposal 
(5) 

Pre-
European 
extent (ha) 

Extent 
(2019) (ha) 

Proportion 
remaining 
(%) 

Extent (2019) 
secured for 
conservation 
(ha) 

Proportion 
DBCA 
managed 
lands (%) 

Pre-
European 
extent 
within SA 
(ha) 

Extent 
(2019) 
within 
SA (ha) 

Pre-
European 
extent 
within DE 
(ha) 

Extent 
(2019) 
within 
DE (ha) 

Extent 
(2019) 
within 
Disturbance 
Footprint 
(ha) 

Cottesloe 
Complex-
Central and 
South 

Mosaic of woodland of 
Eucalyptus gomphocephala and 
open forest of E. gomphocephala 
– E. marginata – Corymbia 
calophylla; closed heath on the 
limestone outcrops. 

45,299.61 14,567.87 32.16 4,535 10.01 364.91 212.87 26.90 9.57 14.32 32.14 0.020 

Herdsman 
Complex 

Sedgelands and fringing 
woodland of E. rudis (Flooded 
Gum) - Melaleuca species. 

9,665.15 3,103.70 32.11 1,102.61 11.41 11.74 0.12 2.73 0 1.45 32.11 0.000 

Karrakatta 
Complex-
Central and 
South 

Predominantly open forest of E. 
gomphocephala – C. calophylla 
and woodland of E. marginata - 
Banksia species. 

53,080.99 12,467.20 23.49 2,447.39 4.61 175.96 41.82 30.79 3.48 16.42 23.48 0.001 

Pinjar 
Complex 

Vegetation ranges from 
woodland of E. marginata – 
Banksia species to a fringing 
woodland of E. rudis – M. 
preissiana and sedgelands. 

4,892.64 1,735.34 35.47 223.61 4.57 73.94 10.22 28.33 1.82 15.10 35.43 0.040 

Quindalup 
Complex 

Coastal dune complex consisting 
mainly of two alliances - the 
strand and fore-dune alliance 
and the mobile and stable dune 
alliance. Local variations include 
the low closed forest of M. 
lanceolata (Rottnest Teatree) - 
Callitris preissii (Rottnest Island 
Pine), the closed scrub of Acacia 
rostellifera (Summer-scented 
Wattle) and the low closed 
Agonis flexuosa (Peppermint) 
forest of Geographe Bay. 

54,573.87 33,011.64 60.49 5,369.38 9.84 184.12 108.41 40.23 26.76 32.5 60.44 0.050 

Total 167,512.26 64,885.75 38.73 32.16 8.17 810.67 373.44 128.9 41.62 82.24 38.71 - 
* This value assumes that all of the remaining vegetation unit within the Proposal could be cleared for the development of the Proposal. 

 



 

272 

9.6 Mitigation 

Water Corporation has applied the mitigation hierarchy to the Proposal to protect terrestrial flora 
and vegetation so that biological diversity and ecological integrity are maintained (Table 9-24). The 
key mitigating considerations include: 

• Rehabilitation of cleared areas within the DE not required for the operation of the SDP. 
• The PDE alignment has been developed to utilise existing linear infrastructure reducing the 

fragmentation of vegetation. 
• The requirement for clearing of native vegetation has been avoided along large sections of 

the pipeline by following road reserves and already cleared areas and tracks. 
• Pre-construction surveys of construction corridor to delimit clearing requirements. 
• The clearing of vegetation has been minimised by reducing the construction corridor width 

to 16 m. 
• Rehabilitation of the PDE to the maximum extent possible. 
• Environmental monitoring and management will be undertaken in accordance with the 

Terrestrial Construction Environmental Management Framework (TCEMF) (Appendix N). 
The TCEMF will guide construction activities and provide environmental performance 
standards, including management measures such as:  

o Vegetation retention where possible. 
o Clearing and access control measures (such as demarcation of clearing 

boundaries). 
o Rehabilitation of temporary construction areas. 
o Weed hygiene plan which will address vehicle hygiene, access, and weed 

monitoring during construction. 
o Dieback management. 
o Dewatering management. 
o Topsoil management. 
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Table 9-24: Mitigation hierarchy to potential for construction and operational impacts on flora and vegetation 

Potential 
impacts 

Avoid Minimise Manage Monitor Rehabilitate  Significant 
Residual 
Impact 

Offset 

Land disturbance 
and clearing of 
vegetation – 
Direct. 

• No vegetation 
clearing/damage 
outside of approved 
clearing boundaries. 

• Demarcate boundaries 
for approved clearing of 
TECs/PECs, ESAs, and 
Bush Forever Sites. 

• Temporary fencing 
installed around Bush 
Forever boundaries  

• Pipeline clearing 
designed to occur on 
vegetation edges (e.g., 
road verges, previously 
cleared tracks, 
degraded areas) to 
avoid habitat loss and 
fragmentation. 

• Identify required work 
areas and access tracks 
prior to construction. 

• Topsoil stockpiled at 
heights less than 1.5 m.  

• Pipeline construction 
corridor width has been 
restricted to 16 m to 
minimise clearing.   

Implement 
TCEMP 

• Implement TCEMP. 
• Inspect clearing 

works. 
• Photographic 

evidence of proposed 
clearing area before 
and after clearing. 

• Inspect demarcated 
boundaries for 
damage or signs of 
clearing 
encroachment. 

• Clearing is surveyed 
between start and 
end dates. 

• Rehabilitate 
landscaped and 
cleared areas to 
achieve a pre-
development 
native 
vegetation 
community 

• Rehabilitate 
pipeline 
construction 
corridor to pre-
construction 
land use, 
including 
revegetation 
with native 
species where 
appropriate. 

• Maintain 5 m 
wide cleared 
strip for Water 
Corporation 
access where 
required.  

Yes Potential land acquisition and 
transfer to conservation 
estate for removal and 
disturbance of up to: 
• 2.32 ha Banksia 

Woodlands of the SCP’ 
TEC (En) / PEC (P3),  
Which includes 1.14 ha 
(Conservatively) of 
vegetation analogous to 
both FCT20a and FCT28 
(which make up a 
component of the Cth 
Banksia Woodland TEC).  

• 0.73 ha of Melaleuca 
huegelii-Melaleuca 
systena shrublands on 
limestone ridges TEC 
(FCT 26a)  

• 0.89 ha of Tuart 
(Eucalyptus 
gomphocephala) 
woodlands of the SCP 
PEC (P3; BC Act)8 

Land disturbance 
and clearing of 
vegetation – 
Indirect 
(fragmentation of 
habitat). 

No - 

Spread of 
dieback. 

Construction activities will 
be guided by the TCEMF, 
and appropriate dieback 
controls will be embedded 
within the document to 
guide activities to ensure 
dieback is not spread 
throughout the DE.  

Weed and dieback surveys 
completed prior to 
construction.  

• Implement 
hygiene plan as 
part of TCEMP 

• Implement 
dieback 
management. 

- - No 

- 

 

 
8 Note that vegetation may be analogous with the Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP TEC (Cr; EPBC Act) in accordance with the Approved Conservation Advice 
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9.7 Predicted outcomes 

Following the application of avoidance, minimisation and mitigation measures, there are several 
activities associated with the Proposal that have the potential to impact the environment, including 
impacts to EPBC Act and BC Act listed species and communities including:  

• Land disturbance of 82.24 ha, of which 37.70 ha is from introduced or cleared land 
vegetation units.   

• A total of 44.49 ha of the 82.24 ha total disturbance is expected from native vegetation 
units.   

• 2.32 ha of Banksia woodlands of the SCP TEC (En) EPBC Act / PEC (P3) BC Act (Banksia 
Woodlands), which represents 1.63% of the mapped extent of the TEC (142.5 ha) mapped 
within the SA . The composition and condition of the Banksia Woodland in the development 
envelope is considered to be very good to good condition.  

• Clearing of 1.14 ha of vegetation consistent with the Banksia attenuata woodlands over 
species rich dense shrublands (Swan Coastal Plain Community type 20a) (FCT 20a). This 
1.14 ha of vegetation sits within the 2.32 ha of the Banksia woodlands of the SCP TEC. 
The Flora and Vegetation Consolidation Report (Stantec, 2021) identifies that 1.14 ha of 
vegetation within the Banksia Woodland TEC is analogous to both FCT20a and FCT28.  

• 0.89 ha of Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP PEC (P3; 
BC Act)9, which represents 4.76% of the mapped extent of the TEC (18.7 ha). 

• 0.73 ha Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges (FCT 26a) 
TEC (En) under the BC Act is expected to the impacted by the Proposal, equating to a loss 
of 2.36% of the mapped extent of the TEC.  

• Disturbance to 9.49 ha of Bush Forever areas.  Of this 9.49 ha, 2.46 ha of the Hopkins 
Road Bushland, Nowergup site is expected to the disturbed, representing 0.06 ha of the 
total area of the site.   

• The Proposal will impact 4.12 ha of Public Purposes Reserve (reserved for conservation) 
area ‘10b’ and 0.29 ha of area 9a/10a. 

Significant residual impacts are expected as a result; of Proposal construction activities 
post the implementation of mitigation measures. Water Corporation commit to the 
implementation of offset strategies to counterbalance the Significant Residual Impact (SRIs) 
to flora and vegetation. The Proposal can, therefore, be managed to meet the EPA’s 
objective for flora and vegetation “To protect flora and vegetation so that biological 
diversity and ecological integrity are maintained. “ 

 
9 Note that vegetation may be analogous with the Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP 
TEC (Cr; EPBC Act) in accordance with the Approved Conservation Advice 
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10 Terrestrial Fauna 

10.1 EPA objectives 

The EPA’s environmental objective for terrestrial fauna is: “To protect terrestrial fauna so that 
biological diversity and ecological integrity are maintained” (EPA 2016n). 

10.2 Policy and guidance 

Relevant EPA policy and guidelines, and the scope of each of these relevant to the Proposal are 
presented in Table 10-1. 

Table 10-1: Legislative instruments, policies, and guidelines relevant to terrestrial fauna impact 
assessment 

Legislative instrument 
Biodiversity Conservation Act 2016. 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999. 
Conservation and Land Management Act 1984. 
Biosecurity and Agricultural Management Act 2007. 
EPA policy or guidance Consideration 
Environmental Protection Authority. (2016o). 
Technical Guide: Terrestrial Fauna Surveys.  

Surveys for the Proposal were carried out in accordance 
with the requirements for environmental surveying as 
outlined in this technical guide. 

Environmental Protection Authority. (2016n). 
Factor Guideline: Terrestrial Fauna. 

Fauna surveys for the Proposal were carried out in 
accordance with the requirements as set out in this 
guideline. 

Environmental Protection Authority. (2013). 
Environmental Protection Bulletin No. 20: 
Protection of Naturally Vegetated Areas 
through Planning and Development. 

Given the Proposal is located in an urban area, this 
bulletin was considered in the development of the 
Proposal. The EPA’s objectives for terrestrial fauna have 
been considered in the design of the Proposal and in 
avoiding, minimising, and mitigating potential impacts. 

Other policy or guidance Consideration 
Department of the Environment and Energy. 
(2017b). Revised Draft Referral Guidelines 
for Three Threatened Black Cockatoo 
Species  

Given the Proposal includes habitat for black cockatoos, 
habitat assessments were used to identify areas used for 
foraging, breeding, or roosting by the species as outlined 
in this revised draft referral guideline. 

DAWE. (2022). Referral Guidelines for Three 
Threatened Black Cockatoo Species: 
Carnaby’s Cockatoo (endangered) 
Calyptorhynchus latirostris, Baudin’s 
Cockatoo (vulnerable) Calyptorhynchus 
baudinii, Forest Red-tailed Black Cockatoo 
(vulnerable) Calyptorhynchus banksii naso.  
 
  

Given the Proposal includes habitat for black cockatoos 
habitat assessments were used to identify areas used for 
foraging, breeding, or roosting by the species as outlined 
in this referral guideline. 

Other policy or guidance Consideration 
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Department of Parks & Wildlife. (2013). 
Carnaby’s Cockatoo (Calyptorhynchus 
latirostris) Recovery Plan  

The National Recovery Plan for Carnaby’s Cockatoo 
outlines actions that are being implemented to improve the 
conservation status of the species and these guidelines 
have been considered when identifying relevant 
mitigation, management and monitoring requirements for 
the Proposal. 

Department of Environment and 
Conservation. (2008). Baudin’s Cockatoo 
(Calyptorhynchus baudinii) and Forest Red-
tailed Black Cockatoo (Calyptorhynchus 
banksii naso) Recovery Plan  

The National Recovery Plan for Baudin’s Cockatoo and 
the Forest Red-tailed Black Cockatoo outlines actions that 
are being implemented to improve the conservation status 
of both species and these guidelines have been 
considered when identifying relevant mitigation, 
management and monitoring requirements for the 
Proposal. 

Approved Conservation Advice for 
Calyptorhynchus banksii naso (Forest Red-
tailed Black Cockatoo) (TSSC, 2009) 

The National Recovery Plan for Baudin’s Cockatoo and 
the Forest Red-tailed Black Cockatoo outlines actions that 
are being implemented to improve the conservation status 
of both species and these guidelines have been 
considered when identifying relevant mitigation, 
management, and monitoring requirements for the 
Proposal. 

10.3 Overview of studies 

The terrestrial component of the Proposal has been subject to a number of terrestrial fauna 
surveys, including black cockatoo assessments (Table 10-2), in order to undertake an EIA that 
considered the environmental values of both the local and regional context of the Proposal. The 
following sections refer to a SA for terrestrial fauna surveys that incorporates the SDP DE and 
PDE. The SA totals 810.67 ha and comprises all previous survey areas for the Proposal, including 
a number of pipeline route options Figure 10-2). 

The key findings from these surveys have been used to describe the fauna and associated fauna 
habitat values within the Proposal. Information from four previous surveys (AECOM 2018a, 2018b, 
Ecoscape 2018; Strategen 2017, Stantec 2020d) was consolidated into a single report which is 
provided in Appendix K. Additional reports from within the SA and historical studies were reviewed 
to obtain regional contextual information on fauna habitat values and for additional information 
required to undertake the impact assessment. Table 10-2 provides a summary of all the relevant 
studies undertaken for the Proposal and Table 10-3 present the studies reviewed for regional 
terrestrial fauna contextual information. 
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Table 10-2: Terrestrial fauna studies undertaken for the Proposal 

Reference Study details Scope Survey / study effort Key Findings Study / survey limitations 
Fauna species Black cockatoo habitat 

assessment 
Consolidated Terrestrial 
Fauna Report 
Stantec, 2020b  
(Appendix K). 

Consolidation of all previous 
terrestrial fauna surveys for 
the Proposal and to address 
any survey gaps through 
additional survey work 
May 2020. 

Level 1 Fauna 
Survey and 
Targeted Black 
Cockatoo 
Assessment 
(desktop and field 
assessment). 
 

Level 1 fauna survey: 
• Habitat 

assessments. 
• Fauna presence. 
Black Cockatoo 
assessment: 
• Breeding habitat. 
• Roosting habitat. 
• Foraging habitat. 

• 30 vertebrate fauna 
species: 
• 24 birds. 
• 5 mammals. 
• 1 reptile. 

• Significant species: 
• Carnaby’s 

Cockatoo (En). 
• Introduced species: 

• Dog. 
• Fox. 
• Rabbit. 
• Cat. 
• Kookaburra. 

Breeding Trees: 
• 86 potential breeding 

trees recorded. 
• No confirmed roosting 

sites recorded. 
• Carnaby’s feeding 

debris from four 
locations (not all within 
the SA). 

Information sources (e.g., historical or recent).  
Spatial extent of habitat mapping within the Proposal was 
not determined for these two surveys. In addition to the 
limited provision of spatial files, other constraints include 
habitat mapping discrepancies and additional black 
cockatoo potential breeding trees. Some of these items 
remain as knowledge gaps due to time constraints. 
Certain areas of the Stantec 2020 SA were unable to be 
surveyed largely due to private land and construction 
restrictions. In some cases, access was achievable but 
logistically complex, reducing time available to complete 
survey work. 
A section of previously unsurveyed area (the northern 
option) had been cleared for construction. Portions of 
previously mapped areas were disturbed.  

Ecological Assessment - 
Alkimos SDP Pipeline 
Integration Memorandum. 
AECOM, 2018a. 

Assessment of linear 
infrastructure corridor 
July-August 2018. 

Level 1 Targeted 
Black Cockatoo 
Assessment. 
 

Level 1 fauna survey: 
• Habitat 

assessments. 
• Fauna presence. 
Black Cockatoo 
assessment: 
• Breeding habitat. 
• Roosting habitat. 
• Foraging habitat. 

• Seven fauna 
habitats recorded 

• 28 vertebrate fauna 
species: 
• 22 birds. 
• 6 mammals. 

• Significant species: 
• Carnaby’s 

Cockatoo (En). 
• Forest Red-

tailed Black 
Cockatoo (En). 

• Quenda (P4). 
• Introduced species: 

• Rabbit. 
• Feral and 

domestic dog. 
• Horse. 
• Kookaburra. 
• Red fox. 

Breeding Trees: 
• 212 potential breeding 

trees recorded. 
• No confirmed roosting 

sites recorded. 
Foraging Assessment: 
• 46.23 ha of Very High 

– High quality for 
Carnaby’s Black 
Cockatoo. 

• 15.12 ha of Very High 
– High quality for 
Forest Red-tailed 
Black Cockatoo. 

• Foraging evidence 
present for both 
species. 

None presented. 

Flora, Vegetation and 
Fauna Assessment - 
Spring 2017. 
AECOM, 2018b 

Assessment of 26 km linear 
corridor with a 50 m buffer of 
the proposed pipeline route.  
257 ha SA comprising road 
reserves, private property, 
and State Forest.  
November 2017. 

Level 1 Targeted 
Black Cockatoo 
Assessment. 

Level 1 fauna survey: 
• Habitat 

assessments. 
• Microhabitat 

identification. 
• Fauna presence. 
Black Cockatoo 
assessment: 
• Breeding habitat. 
• Roosting habitat. 
• Foraging habitat. 

• Eight fauna habitats 
recorded 

• 22 vertebrate fauna 
species: 
• 31 birds. 
• 4 mammals. 
• 2 reptiles. 

• Significant species: 
• Carnaby’s 

Cockatoo (En). 
• Forest Red-

tailed Black 
Cockatoo (En). 

• Introduced species: 
• Rabbit. 

Breeding Trees: 
• 634 potential breeding 

trees. 
• 67 trees with 141 

suitable hollows. 
 
Foraging Assessment: 
• 112.06 ha of Very 

High – High quality for 
Carnaby’s Black 
Cockatoo. 

• 195.05 ha of Very 
High – High quality for 
Forest Red-tailed 
Black Cockatoo. 

Access was not possible to a number of private 
properties, which prevented the assessment of breeding 
trees and assessment of the quality of foraging habitat 
within. 
Hollow presence and suitability for breeding black 
cockatoos cannot always be assessed adequately at 
ground level, and hence the Precautionary Principle is 
utilised where appropriate. 
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Reference Study details Scope Survey / study effort Key Findings Study / survey limitations 
Fauna species Black cockatoo habitat 

assessment 
• Feral dog. 
• Kookaburra. 
• Rainbow 

Lorikeet. 
• Red fox. 
• Laughing 

Turtledove. 
CW03472 Eglinton 
Groundwater 
Investigations Flora, 
Vegetation, Fauna and 
Dieback Survey: Site 2 
Ecoscape, 2018. 

Assessment of three pipeline 
alignment options: 
• Option 4 (9.8 km). 
• Option 5 (10.3 km). 
• Option 6 (10.3 km). 
November 2017. 

Level 1 Targeted 
Black Cockatoo 
Assessment. 
 

 • Four fauna habitats 
recorded. 

• 26 vertebrate fauna 
species: 
• 17 birds. 
• 8 mammals. 
• 1 reptile. 

• Significant species: 
• Carnaby’s 

Cockatoo (En). 
• Western Brush 

Wallaby (P4). 
• Quenda (P4). 

• Introduced species: 
• Domestic dog. 
• Cat. 
• Rabbit. 
• Red fox. 
• Kookaburra. 
• Laughing 

Turtledove. 
• Rainbow 

Lorikeet. 

Breeding Trees: 
• 75 potential breeding 

trees recorded. 
Foraging Assessment: 
• 145.64 ha of Very 

High – High quality for 
Carnaby’s and Forest 
Red-tailed Black 
Cockatoos. 

Stantec noted that the surveys conducted by Ecoscape 
were undertaken outside of the appropriate survey period 
(January-July) for black cockatoo assessment on the 
SCP. 

Alkimos Wastewater 
Treatment Plant Water 
Corporation Fauna 
Assessment 
Bamford 2017. 

Desktop review and site 
inspection for the area 
surrounding the Alkimos 
WWTP. A substantial portion 
of this SA intersects the SDP 
DE 
December 2016 
 

Level 1 Targeted 
Carnaby's Black 
Cockatoo 
Assessment. 
 

Level 1 fauna survey: 
• Habitat 

assessments. 
• Fauna presence. 
• Opportunistic 

SRE searches. 
Black Cockatoo 
(Carnaby’s only) 
assessment: 
• Breeding habitat. 
• Roosting habitat. 
• Foraging habitat. 

• 22 vertebrate fauna 
species: 
• 15 birds. 
• 4 mammals. 
• 3 reptiles. 

• Significant species: 
• Carnaby’s 

Cockatoo (En). 
• Introduced species: 

• Rabbit. 
• Rock dove. 

Breeding Trees: 
• Unknown total 

number. 
• 1 Tuart tree had two 

suitable hollows. 
• No evidence of 

roosting or nesting 
was found. 

Foraging Assessment: 
• VSA1 (high). 
• VSA2 (moderate). 
• VSA3 (low). 
• VSA4 (low). 
• VSA5 (moderate). 
• VSA6 (low). 

Stantec notes that the surveys conducted by Ecoscape 
were undertaken outside of the appropriate survey period 
(January-July) for black cockatoo assessment on the 
SCP. 
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 Table 10-3: Additional ecological studies conducted in the vicinity of the Proposal and reviewed for regional terrestrial fauna contextual information 

Investigation  Scope / Study Details Fauna habitats Fauna assemblages 
Public Transport Authority: Yanchep Rail Extension Biological Assessment. Unpublished 
report for the Public Transport Authority 
GHD 2018. 

Survey Type: 
• Level 1 Vertebrate Fauna 

Assessment. 
Survey Area: 
• Yanchep to Alkimos. 
• Intersects southern portion of SA near 

the Proposal. 
Survey Timing: 
• November 2016. 
• May, July, December 2017. 

Nine fauna habitats recorded: 
• Eucalyptus woodland. 
• Banksia sessilis over low mixed shrubland. 
• Mixed Banksia woodland. 
• Mixed tall shrubland. 
• Lomandra herb lands on secondary dunes. 
• Planted Eucalyptus woodland. 
• Acacia shrubland. 
• Limestone ridgelines. 
• Highly disturbed areas. 

68 vertebrate fauna species: 
• 51 birds. 
• 8 reptiles. 
• 9 mammals. 
Significant species: 
• Carnaby’s Cockatoo (En). 
• Western Brush Wallaby (P4). 
Introduced species: 
• Kookaburra. 
• Red fox. 
• Feral cat. 
• House mouse. 
• Rabbit. 

Mitchell Freeway extension: Burns Beach Rd to Romeo Rd Level 2 Flora & Level 1 
Fauna Assessment, Unpublished report prepared for Main Roads Western Australia 
GHD 2014. 

Survey Type: 
• Level 1 Vertebrate Fauna 

Assessment. 
Survey Area: 
• Mitchell Freeway Extension (Burns 

Beach Road to Romeo Road). 
• Intersects edge of the SA on Romeo 

Road. 
Survey Timing: 
• May 2013. 

Six fauna habitats recorded: 
• Low heathland on limestone outcrops 
• Banksia woodland. 
• Tuart Woodland. 
• Banksia sessilis tall shrubland on grey sand 

and limestone outcropping. 
• Jarrah-Banksia woodland. 
• Planted roadside vegetation & highly 

degraded/cleared. 

61 vertebrate fauna species: 
• 47 birds. 
• 7 reptiles. 
• 7 mammals. 
Significant species: 
• Carnaby’s Cockatoo (En). 
Introduced species: 
• Kookaburra. 
• Red fox. 
• Dog. 
• Feral cat. 
• Rabbit. 
• Rainbow Lorikeet. 
• Feral pigeon. 

Mitchell Freeway extension: Black Cockatoo Assessment Update. Unpublished memo 
prepared for Main Roads Western Australia 
GHD 2013. 

Survey Type: 
• Black Cockatoo Assessment. 
Survey Area: 
• Mitchell Freeway Extension (Burns 

Beach Road to Romeo Road). 
• Intersects edge of the SA on Romeo 

Road. 
Survey Timing: 
• September 2013. 

Black Cockatoo trees: 
• 836 trees with DBH >500 mm. 
• 153 trees with unsuitable hollow(s)  
• 45 trees with suitable hollow(s). 
• No evidence of recent Black Cockatoo 

breeding. 

8 vertebrate fauna species: 
• 8 birds. 
Significant species: 
• Carnaby’s Forest Red-tailed 

Black Cockatoo (En). 
• Baudin's Cockatoo (En). 

Northern Suburbs Railway Alignment Butler to Yanchep Environmental Investigation 
GHD 2012. 

Survey Type: 
• Level 1 Fauna Assessment. 
Survey Area: 
• Northern Survey Area (22.42 ha). 
• Southern Survey Area (4.94 ha). 
• Located 2 km north of SA. 
Survey Timing: 
• November 2010 & October 2012. 

Five fauna habitats recorded: 
• Eucalypt Woodlands. 
• Banksia Woodland. 
• Open Scrub and Shrublands. 
• Low Heath on Sand Dune. 
• Cleared-Disturbed Areas. 

36 vertebrate fauna species: 
• 26 birds. 
• 6 reptiles. 
• 4 mammals. 
Significant species: 
• Vasse pachysaga (Busselton-

Donnybrook) (P1). 
• Graceful Sun-moth (P4). 
Introduced species: 
• Kookaburra. 
• Red fox. 
• Feral cat. 
• Rabbit. 
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Investigation  Scope / Study Details Fauna habitats Fauna assemblages 
Vertebrate Fauna Assessment – Lot 3 Romeo Road, Alkimos, Unpublished report 
prepared for Northern Corridor Developments Limited 
ATA 2008. 

Survey Type: 
• Level 2 Vertebrate Fauna 

Assessment. 
Survey Area: 
• Lot 3 Romeo Road, Alkimos. 
• Intersects the SA on Romeo Road. 
Survey Timing: 
• November 2006. 

Four fauna habitats recorded: 
• Acacia Shrubland. 
• Banksia sessilis Heath. 
• Banksia Woodlands. 
• Eucalyptus and Banksia Woodlands. 

66 vertebrate fauna species: 
• 39 birds. 
• 23 reptiles. 
• 4 mammals. 
• 2 amphibians. 
Significant species: 
• Carnaby’s Cockatoo (En). 
Introduced species: 
• Black rat. 
• House mouse. 
• Red fox. 
• Feral cat. 
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10.4 Receiving environment 

10.4.1 Climate 

Within the south-west, the EPA (2016) recommends different timing for surveys of various faunal 
groups. In general, reptiles are more active in warmer months, amphibians following periods of 
rainfall in summer and winter, while birds and mammals are active all year, with peaks in spring.  

The majority of the Level 1 terrestrial fauna surveys conducted for the Proposal occurred within 
January to July which is within the recommended timeframe for surveying during optimal seasonal 
conditions. Rainfall between September 2016 and May 2020 was characterised by occasional 
above average summer rainfall, and near average winter-spring rainfall (BOM 2020) (Figure 10-1). 

 

Figure 10-1: Long-term (1905 to 2020) mean monthly rainfall (mm) at Wanneroo weather station and 
actual monthly rainfall (mm) in the months preceding each of the surveys (BoM 2020). Arrows 
indicate terrestrial fauna survey timing 

10.4.2 Terrestrial fauna habitat 

Eight fauna habitat types have been identified within the Proposal, based on the vegetation types 
mapped in the flora and vegetation report (Appendix J) (Figure 10-2 and Table 10-4).  Of these 
eight fauna habitat types, four are considered introduced or cleared land. 

Of the eight fauna habitat types that were recorded within the SA, a large proportion are roads, 
urban development and cleared land, mapped as 59.29 ha, representing 45.9% of the DE. Heath 
and shrubland comprise approximately 33 ha of the SA, representing 25.5% of the DE.  
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 Table 10-4: Terrestrial fauna habitat within the Proposal 

Fauna 
habitat  

Description Habitat for Significant 
Fauna 

Extent 
within 
the SA 
(ha) 

Extent 
within 
the DE 
(ha)* 

Native Vegetation 

Woodland 

Woodland habitats comprise Banksia and 
Eucalyptus woodlands, including a mid to 
tall open storey of Eucalyptus 
gomphocephala (Tuart), E. marginata 
(jarrah), E. decipiens (Redhart), Corymbia 
calophylla (Marri), E. todtiana and/or 
Banksia species including Banksia 
attenuata, B. menziesii and B. grandis, 
Agonis flexuosa and Allocasuarina sp. 
over shrubland, sedges and grasses. 

• Black cockatoos.  
• Quenda.  
• Western Brush 

Wallaby. 
• Graceful Sun Moth. 
• Black-striped 

Burrowing Snake. 
• SCP Shield-

Backed Trapdoor 
Spider. 

252.88 17.41 

Heath and 
shrubland 

Highly variable low shrublands and heaths 
ranging from sparse shrub cover to dense 
thickets, with occasional scattered trees 
including Eucalyptus gomphocephala. 
Includes Banksia sessilis, Melaleuca spp., 
Acacia spp. and Calothamnus quadrifidus 
shrubland over mixed low shrubs over 
grasses, herbs, rushes, sedges or weeds. 

• Quenda.  
• Western Brush 

Wallaby. 
• Black cockatoos.  
• Graceful Sun Moth. 
• Black-striped 

Burrowing Snake. 

192.44 32.98 

Parkland, 
planted 
vegetation 
and gardens 

Habitat includes areas of maintained 
lawns, with isolated mixed mature trees 
(including some planted Eucalyptus 
species) and maintained garden beds and 
verges with various native and introduced 
flora species.   

• Black cockatoos. 
• Quenda. 38.71 10.38 

Wetlands 
and riparian 
vegetation 

Although not directly associated with a 
wetland or watercourse, this habitat is 
comprised of riparian vegetation including 
Melaleuca sp. and Eucalyptus rudis 
woodland with a variable but generally 
open understorey of weeds, sedges and 
shrubs. May also support Banksia spp. in 
some areas. 

• Black cockatoos. 
• Quenda.  
• Western Brush 

Wallaby. 

11.27 1.5 

 Subtotal native vegetation  62.27 
Introduced or cleared land 

Scattered 
trees 

This habitat contains scattered and 
isolated mature trees including Tuart 
(Eucalyptus gomphocephala), generally 
within cleared paddocks/agricultural land, 
roadsides or heavily degraded areas with 
minimal understorey (often with high weed 
cover). 

• Breeding trees with 
a suitable DBH only 
– Black cockatoos. 

25.31 4.76 
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Fauna 
habitat  

Description Habitat for Significant 
Fauna 

Extent 
within 
the SA 
(ha) 

Extent 
within 
the DE 
(ha)* 

Pine 
plantation 
regrowth 

This habitat has been historically cleared 
and planted with pines which have since 
been cleared. Some native regrowth has 
occurred (predominantly Eucalypt 
saplings, Nuytsia floribunda and patchy 
small shrubs), minimal groundcover is 
present other than weeds. 

- 24.21 2.95 

Cleared 

These areas have been cleared or are 
highly degraded and now predominantly 
comprise bare soil and/or weeds with 
occasional planted Eucalypts on sand. 
Also includes low open grasslands with 
scattered emergent shrubs. 

• Breeding trees with 
a suitable DBH 
only – Black 
cockatoos 

264.79 59.29 

Pine 
plantation 

A modified landscape of planted Pinus 
pinaster, with little or no mid storey and 
lower storey. 

 2.30 0 

 Subtotal Introduced or cleared land  67.00 
TOTAL   811.91 129.27 
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Figure 10-2a: Fauna habitat 
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Figure 10-2b: Fauna habitat 



 

286 

Figure 10 2c: Fauna habitat 
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Figure 10 2d: Fauna habitat 
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Figure 10 2e: Fauna habitat 
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Figure 10-2f: Fauna habitat 
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Figure 10-2g: Fauna habitat 
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Figure 10-2h: Fauna habitat  
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Figure 10-2i: Fauna habitat 
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Figure 10-2j: Fauna habitat 
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10.4.3 Terrestrial fauna 

A desktop assessment (including database searches and the literature review) identified a total of 
351 species of vertebrate fauna, that were been recorded and/or have the potential to occur within 
the SA (Appendix K) and therefore have potential to occur within the Proposal. Fauna surveys for 
the Proposal previously identified a total of 62 terrestrial fauna species, including five significant 
vertebrate fauna. The 62 species comprised four native mammals, five introduced mammals, 45 
native birds, four introduced birds, and four reptiles. A complete list of all fauna species recorded 
within the Proposal is presented in Appendix K. 

10.4.3.1 Significant fauna species 

Conservation significant vertebrate species have been recorded within the SA based on the 
database results and surveys, comprising the Carnaby's Black Cockatoo (En), Forest Red-tailed 
Black Cockatoo (Vu), Western Brush Wallaby (P4), Quenda (P4) (Table 10-5,Figure 10-2). 

One species; the Black-striped Burrowing Snake (P3), was considered likely to occur due within 
the Proposal due to the proximity of database records to the SA and habitat suitability.  Avifauna 
and marine fauna are addressed in Section 7. 

Eight invertebrate species of significance were also identified during the desktop assessment. The 
Graceful Sun Moth (P4) has been previously recorded within the SA and the SCP Shield-Backed 
Trapdoor Spider (P3) was considered likely to occur within the SA. The six other invertebrate 
species were considered possible, unlikely or not present to occur within the SA. 

Table 10-5: Significant fauna known or likely to occur 

Species Common name Conservation status Likelihood of 
Occurrence 
within the SA 

EPBC Act BC Act 

Calyptorhynchus 
latirostris 

Carnaby’s Black Cockatoo Endangered Endangered Recorded 

Calyptorhynchus 
banksii naso 

Forest Red-tailed Black 
Cockatoo 

Vulnerable Vulnerable Recorded 

Macropus Irma Western Brush Wallaby - Priority 4 Likely 
Isoodon obelus 
fusciventer 

Quenda or Southern Brown 
Bandicoot 

- Priority 4 Likely 

Neelaps calonotos Black-striped Burrowing Snake   Priority 3 Likely 
Synemon gratiosa Graceful Sun Moth 

 
Priority 4 Recorded 

Idiosoma 
sigillatum 

SCP Shield-Backed Trapdoor 
Spider  

 Priority 3 Likely 

10.4.3.2 Black cockatoos 

10.4.3.2.1 Carnaby's Black Cockatoo 

Carnaby's Black Cockatoo generally breeds in woodland or forested areas by utilising hollows from 
salmon gum, wandoo, tuart, jarrah, flooded gum, york gum, powder park, karri and marri (SEWPC 
2012). Roosting occurs in tall trees in or near riparian environments and permanent water sources 
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(SEWPC 2012). Carnaby’s Black Cockatoo forages on the seeds and flowers from a range of 
native shrublands, Kwongan heathland, woodlands and proteaceous plant species such as 
Banksia spp., Hakea spp., as well as introduced pine plantations (SEWPC 2012). The SCP is 
considered a critical foraging area for Carnaby’s Black Cockatoo during the non-breeding season 
(DoEE 2017a). Hollows large enough for nesting are usually only found in trees that are more than 
200 years old (SEWPC 2012). 

Carnaby’s Black Cockatoo has been recorded within the SA on 40 occasions (Figure 10-3) 
(AECOM 2018, Bamford 2017, Birdlife Australia 2020, DBCA 2020a, c, Ecoscape 2018, GHD 
2013, 2018). A total of 230 potential Black Cockatoo breeding trees (with a diameter at breast 
height (DBH) >500mm, except for Eucalyptus wandoo (DBH >300 mm) were identified in the DE, a 
number of which contain potentially suitable breeding hollows. Sixteen of these potential breeding 
trees occur within the SDP DE (Figure 10-3) (Appendix K). The species has also been recorded in 
the vicinity of the SA and within the greater metropolitan area extensively (Birdlife Australia 2020, 
DBCA 2020a).  

10.4.3.2.2 Forest Red-tailed Black Cockatoo 

The range of Forest Red-tailed Black Cockatoo has declined by 25-30% since 1970, while 
densities have declined by 14% in partially cleared areas (Chapman 2007). Habitat loss, nesting 
hollow shortages, Illegal shooting, and competition for hollows with feral honey bees are still 
threatening the species.  

The species was recorded within the SA on 10 occasions, including from foraging evidence in the 
SÁ by AECOM (2018) near Jandabup Lake (Figure 10-3). The species has also been recorded 
within 1 km of the SA on 15 occasions in the last 10 years, and within the greater metropolitan area 
(AECOM 2018, Birdlife Australia 2020, DBCA 2020a, c, GHD 2013). The Forest Red-tailed Black 
Cockatoo has been recorded once within the PDE (Appendix K). 

The Forest Red-tailed Black Cockatoo inhabits forests and woodlands and inland open shrubland 
near water (Simpson and Day 2010). The species generally breeds in woodland or forested areas 
by utilising hollows to nest in (SEWPC 2012). Roosting occurs in tall eucalypts generally within or 
on the edge of forests (SEWPC 2012). The species generally forages on the seeds (SEWPC 
2012). Hollows large enough for nesting are usually only found in trees that are more than 200 
years old (SEWPC 2012). 

10.4.3.2.3 Habitat assessment 

The SA contains suitable foraging and roosting habitat for the species in the form of woodlands, 
heath and shrubland, scattered trees, wetland and riparian vegetation, pine plantation and 
parklands, planted vegetation and gardens (Menkhorst et al. 2017). Suitable breeding trees have 
also been mapped within the SA by Ecoscape (2018), AECOM (2018) and Stantec (2020) 
(Figure 10-3). 

The Black Cockatoo habitat assessment for the PDE was undertaken by AECOM (2017) and 
Ecoscape (2018) to identify potential breeding, roosting and foraging habitat for the three 
threatened Black Cockatoo species that potentially occur within the SA.  

 



 

296 

Potential Breeding Habitat 

Potential breeding trees for Carnaby’s Black Cockatoo’s and Forest Red-tailed Black Cockatoo’s 
(Black Cockatoo’s) are an important resource for the species. The woodland, parkland, planted 
vegetation and gardens, wetlands and riparian vegetation fauna habitat units were identified a 
potential breeding habitat for black cockatoos. A total of 1,086 potential breeding trees were 
recorded in the SA.  Of these, 160 contained hollows and of these, 105 contained hollows 
potentially suitable for breeding. Of the 1,086 potential breeding trees, 230 occur within the DE. 
129 are located within the DF and expected to be impacted by the Proposal (Figure 10-3). 

Trees were recorded where they met the criteria of either having a suitable nest hollow, or were of 
a suitable DBH to develop a nest hollow (DotEE 2017c).  A total of 1,086 potential breeding trees 
recorded in the SA. Of these, 160 contained hollows and of these, 105 contained hollows 
potentially suitable for breeding. 

Potential Roosting/Nesting Habitat 

Trees were recorded where they met the criteria of either having a suitable nest hollow, or were of 
a suitable DBH to develop a nest hollow (DotEE 2017c).  No roosting locations for Carnaby’s 
Cockatoo or Forest Red-tailed Black Cockatoos were recorded within the SA during the surveys 
undertaken.  However, the southern two-thirds of the PDE are within a confirmed Carnaby’s Black 
Cockatoo roost area (DBCA 2020) (Figure 10-3). DBCA nesting and roosting data, obtained on the 
26 July 2022, show there are two black cockatoo roosting trees overlapping the DE.  The DBCA 
data shows the nearest breeding tree is located 2.92 km away from the DE. 

Potential Foraging Habitat 

Foraging habitat is an important resource for the Carnaby’s Black Cockatoo and Forest Red-tailed 
Black Cockatoo. Using the DoEE (2017b) Revised Draft Referral Guidelines for Three Threatened 
Black Cockatoo Species, the entire DE has been assessed as foraging habitat for the Carnaby’s 
Black Cockatoo and Forest Red-tailed Black Cockatoo.  Table 10-6 presents the quality of foraging 
habitat for these black cockatoos in the DE.  The very high and quality habitat corresponds to all 
native vegetation fauna habitat units presented in Table 10-4. 

The introduced or cleared land fauna habitat units (Table 10-4) were included as foraging habitat 
due to the presence of scattered trees.  For the purposes of offsets, only the scattered trees with a 
suitable DBH within the introduced or cleared land fauna habitat units will be included as foraging 
habitat for offsets.   

This results in 63.79 ha of foraging habitat in the DE. 

Table 10-6: Black Cockatoo Foraging habitat areas within the DE (calculated using starting scores) 

Habitat quality Extent in the DE (ha) 
Very High 53.2 
Quality 10.5 
Low Quality 64.4 
Totals 128.19 
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Figure 10-3: Black Cockatoo records and habitat relative to the Proposal 
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10.4.3.3 Western Brush Wallaby 

The Western Brush Wallaby (Notamacropus Irma) is endemic to the southwest of WA and occurs 
from North of Kalbarri to Cape Arid National Park. Now relatively uncommon across most of its 
range, the Western Brush Wallaby has declined due to a combination of habitat fragmentation, 
hunting and juvenile predation by introduced foxes (DEC 2012b). The species is currently listed as 
Priority 4 (Rare, Near Threatened and other species in need of monitoring) in WA (DEC 2012b) 
which means that the population has declined and requires monitoring; but it is not currently 
considered threatened or in need of special protection. 

The Western Brush Wallaby has been recorded within the SA twice; once by Ecoscape (2018), 
and a 2017 database record (DBCA 2020a) nearby to the Bamford (2017) SA (Figure 10-2). The 
species has also been recorded ~2 km east of the SA at Lake Pinjar (DBCA 2020a). GHD (2018) 
recorded the Western Brush Wallaby in an unidentified shrubland habitat, which is also present in 
the SA. Three records indicate the species still occurs in Neerabup National Park, including a 2018 
record 300 m south of the SA near Romeo Road (DBCA 2020a). 

Suitable habitat in the SA includes heathland and shrubland, woodlands, wetlands and riparian 
vegetation (van Dyck et al. 2013). 

10.4.3.4 Quenda 

Quenda or Southern Brown Bandicoot (Isoodon obesulus fusciventer) are present through much of 
the southwest of WA, with more patchy distribution extending to the Great Western Woodlands and 
Recherche area. Quendas inhabit forests, heathland, and shrub communities, particularly with 
sandy soils and healthy, dense lower vegetation (van Dyck and Strahan 2008). On the SCP, 
Quendas are often associated with wetlands (DEC 2012a). 

Quendas are mostly nocturnal, usually solitary, terrestrial, and omnivorous, digging into the soil for 
invertebrates, fungi, edible plant parts and occasional small vertebrates. Breeding occurs at any 
season with a peak in spring, nesting in litter-covered depressions concealed under logs, shrubs, 
or debris. 

Major threats to the Quenda include fragmentation and loss of habitats, predation by foxes, feral 
cats, and domestic dogs (DEC 2012a). On the SCP the clearing of wetlands for urban 
development continues to impact the species (DEC 2012a). Up until 2018, Quenda were 
considered a subspecies of the Southern Brown Bandicoot (Isoodon obesulus), however the 
Quenda is now considered a distinct species endemic to southwestern Australia. The species is 
currently listed as Priority 4 (Rare, Near Threatened and other species in need of monitoring) in 
Western Australia (DBCA 2020b). 

Quenda have been recorded on four occasions in or near the northern section of the SA over the 
last 20 years (AECOM 2018, DBCA 2020a, c, Ecoscape 2018) (Figure 10-2). The species has also 
been recorded on more than 20 occasions within 1 km of the SA. Nowergup Lake, 500 m south of 
the SA, has more than 20 records, indicating wetland habitats are a significant habitat for the 
species (DBCA 2020a).  

Suitable habitat includes heathland and shrubland, woodlands, wetlands and riparian vegetation, 
and some areas of parkland, planted vegetation and gardens (van Dyck et al. 2013). 
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10.4.3.5 Black-striped Burrowing Snake 

The Black-striped Burrowing Snake (Neelaps calonotos) is threatened by habitat loss from 
increasing urban development within its restricted coastal distribution (Wilson and Swan 2013). 
The Black-striped Burrowing Snake is restricted to the SCP between Mandurah and Lancelin. It 
occurs on dunes and sandplains vegetated with heaths and eucalypt/Banksia woodlands (Wilson 
and Swan 2013). The main threat associated with the development of the Proposal is habitat loss. 

The species was recorded in coastal areas of Mindarie in 2015, 5.8 km west of the SA, and at Lake 
Jandabup in 2017, 1.8 km east of the SA (DBCA 2020b) (Figure 10-2). 

The SA occurs within the known distribution of the species and contains suitable habitat in the form 
of heath and shrubland and woodlands. 

10.4.3.6 Short-range Endemic invertebrate fauna 

The broad fauna habitat types were assessed and categorised as having a high, medium, or low 
potential to support terrestrial short-range endemic invertebrate (SRE) taxa based on the presence 
of microhabitats, whether the habitat was restricted or widespread in the landscape and whether 
the habitat occur in isolation or is well connected in the landscape. Wetlands and riparian 
vegetation were assessed as having a high potential to support SRE species. This habitat is also 
relatively restricted in the landscape, comprising only a small portion of the SA (Figure 10-2). 
Heath and shrubland and woodlands were considered to have a medium potential to support SRE 
species. These habitats contain microhabitat features such as thick shaded leaf litter which may 
provide sheltered habitat for SRE species.  

Table 10-7: Assessment of SRE potential within habitats of the SA and Proposal 

Habitat Assessment criteria SRE 
potential Presence of 

microhabitats 
Restricted in 

the 
landscape 

Isolated in 
the 

landscape 
Heath and shrubland    Medium 
Woodlands    Medium 
Wetlands and riparian vegetation    High 
Scattered trees    Low 
Pine plantation    Low 
Pine plantation regrowth    Low 
Parkland, planted vegetation and gardens    Low 
Cleared    Low 

As no SRE surveys have been conducted within the SA, an assessment of SRE taxa is based on a 
desktop assessment (Appendix K). The desktop assessment identified 117 invertebrate species 
that have the potential to occur within the SA and DE and, based on current known distributions, 
fulfil the criteria of being potential SRE species (i.e., having a distribution of less than 10,000 km2). 
27 species from SRE groups have been recorded within 20 km of the SA and therefore have 
potential to occur. None of these species have been recorded from within the SA or DE. The 
number of species from each SRE group comprise 20 mygalomorph spiders, two scorpions and 
five millipede species.  
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Graceful Sun Moth 

The Graceful Sun Moth (Synemon gratiosa) is classified as Priority 4 under the BC Act. It is found 
only in southwest WA, along a narrow strip of coastal habitat, from Kalbarri south to Binningup 
(approximately 630 km in length) (TSSC 2013). The main identified threats to the Graceful Sun 
Moth are clearing of habitat for urban, rural, and industrial development, particularly in the greater 
Perth to Peel urban area, particularly clearing of Lomandra spp. as well as vehicle strikes and dust 
(TSSC 2013).  

Approximately 60 records occur within or in close proximity to the SA. The species has been 
recorded within the Proposal on six occasions between 2010 and 2011.  

The Graceful Sun Moth is known from two general vegetation types: open areas of herbland, 
heathland and shrubland on secondary Quindalup dunes containing Lomandra maritima and 
Banksia woodland with L. hermaphrodita (TSSC 2013). The Graceful Sun Moth flies between mid-
February and late March each year (TSSC 2013). 

SCP Shield-Backed Trapdoor Spider 

The SCP Shield-Backed Trapdoor Spider (Idiosoma sigillatum) is threatened by habitat loss due to 
the widespread clearing of Banksia Woodlands on the SCP and is locally extinct throughout most 
of its range.  

The species has been recorded on 42 occasions within 20 km of the SA and 246 times within 100 km 
of the SA (Figure 10-2;  

Figure 10-4).  The SCP Shield-Backed Trapdoor Spider has been recorded 100 m from the SA in 
2018 near the SDP DE, east of Marmion Avenue (DBCA 2020a, c).  

The SA contains suitable habitat in the form of woodlands.  

10.4.4 Pest species 

In total, nine introduced fauna species have previously been recorded within the SA and are likely 
to occur within the DE, including rabbit, red fox, cat, feral dog and Rainbow Lorikeet (Appendix K). 
An additional 18 introduced fauna have also been recorded in the vicinity of the SA (Appendix K). 
Each of these pest species are known for their ability to impact native fauna and native fauna 
habitat adversely and directly or outcompete native fauna for resources. 

The majority of the PDE is within a Restricted Management Zone (RMZ) for the invertebrate 
European House Borer; however, the SDP DE is located 2.9 km west of the RMZ boundary. 

10.5 Potential impacts 

Impacts that may potentially impact upon terrestrial fauna resulting from the Proposal are 
summarised in Table 10-8.  
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Figure 10-4: Potential SRE records relative to the SA and the Proposal 



 

302 

Table 10-8: Potential impacts on terrestrial fauna 

Phase Potential 
impacts 

Impact Context Significance 
of Impact 

C
on

st
ru

ct
io

n 

Land 
disturbance 
resulting in 
loss of fauna 
habitat and 
habitat 
fragmentation. 

Direct Clearing of vegetation is a necessary part of the construction of the Proposal and 
represents the most significant impact to fauna and fauna habitats within the SDP DE. 
Clearing will result in disturbance and fragmentation of habitat for threatened fauna 
species. The removal of potential breeding trees and the clearing of high-quality foraging 
habitat, particularly heath and shrubland, woodland and wetland and riparian vegetation 
will occur due to construction related clearing. Areas of the Proposal also intersect 
conservation reserves which are considered of particularly high importance for the 
species. 

5 – Significant 

Direct Clearing of vegetation is a necessary part of the construction of the Proposal and 
represents the most significant impact to fauna and fauna habitats within the PDE. 
Clearing will result in disturbance and fragmentation of habitat for threatened fauna 
species such as Quenda and Western Brush Wallaby. A population decline for both these 
species is expected that is proportional with the loss of habitat associated with clearing 
within the Proposal. Some of this habitat may be possible to rehabilitate post construction, 
however a permanent loss of habitat will occur in operational areas. Mortality of 
individuals may also occur due to vehicle collisions and predation from introduced fauna 
which may be exacerbated due to edge effects. 

3 - Moderate 

Indirect The highly cleared and fragmented landscape means that terrestrial fauna are particularly 
vulnerable to localised and regional extinction. Many species or their habitats are confined 
to small urban remnants where weed invasion, disease and altered fire regimes add to 
the impacts of small population sizes. 

3 - Moderate 

Vehicle 
collision. 

Direct Construction of the Proposal will require considerable movement of vehicles and 
machinery. This machinery may cause mortality of fauna by direct interaction, particularly 
during clearing. Additionally, the use of machinery may disturb fauna which could be 
struck by road vehicles as they attempt to move into other areas. 

3 - Moderate 

Release to 
land / inland 
waters. 

Direct The release of dewatering effluent, to land/inland waters may result in the pollution, 
contamination or negative effect on water quality, and stress or toxic effects on the nearby 
fauna habitat. The release of flushing water with a high chlorine concentration will 
negatively affect water quality, and stress or cause toxic effects on the nearby fauna habitat. 
Unplanned chemical spills may also directly impact land/ inland waters and the surrounding 
fauna habitat. 

2 - Minor 

Indirect Release to land/inland waters (dewatering effluent) may result in reduced health of loss of 
fauna habitat. 

2 - Minor 
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Phase Potential 
impacts 

Impact Context Significance 
of Impact 

Unplanned release to land/inland waters (chemical spills) may result in reduced health of 
loss of flora and vegetation, therefore impacting on fauna habitat. 

C
on

st
ru

ct
io

n 

Groundwater 
drawdown 
and altered 
hydrology. 

Indirect Wetland habitats contain a multitude of ecological niches and support a wide variety of 
fauna and habitats with different ecological functions. Continued clearing and degradation 
of wetland habitat, particularly on the SCP, threatens the conservation of wetland 
biodiversity  
Groundwater drawdown has the potential to reduce water availability to native vegetation, 
including groundwater dependent ecosystems, and indirectly impact on associated fauna 
habitats, affecting fauna assemblages that may occur within the Proposal. The PDE 
intersects the buffer for seven geomorphic wetlands, including one CCW; Lake Pinjar, as 
well as two unnamed CC sumplands (FID 2652, 5590). The construction method of the 
proposed 1,400 mm diameter pressure main pipeline may interrupt surface and/or 
groundwater flow, alter infiltration, and increase erosion through the removal of native 
vegetation cover. This may temporarily reduce the water quality of the geomorphic 
wetlands that receive surface water flow from the PDE.  

2 - Minor 

Introduced 
fauna. 

Direct Introduced predators can directly impact significant native fauna by hunting activities. The 
Fox (Vulpes vulpes) and feral Cat (Felis catus) are known to have negative impacts on 
small and medium-sized native vertebrate fauna in Australia. 
A total of nine introduced fauna species have previously been recorded within the 
Proposal, including feral cats and foxes (Appendix K). An additional 18 have been 
recorded in the vicinity of the Proposal.  

2 - Minor 

Indirect Introduced fauna, both herbivorous and predatory, can cause fundamental changes to 
ecosystems and are thought to have contributed to the decline and extinction of many 
species in Australia. The clearing of native vegetation may increase edge effects, facilitate 
the movement of introduced animals through the Proposal and reduce the availability of 
refugia of terrestrial fauna to avoid predation. 

2 - Minor 

Altered fire 
regimes. 

Indirect Construction of the Proposal has the potential to introduce unplanned fire caused by 
vehicle movements and/or other Proposal activities such as hot work during construction. 
Inappropriate frequency, intensity, scale and seasonality of fire may result in long-term 
habitat modification. Inappropriate fire regimes also result in limited availability of post-fire 
habitat in small areas of remanent vegetation which can impact fauna assemblages.  

2 - Minor 

Noise, 
vibration, and 
dust. 

Indirect Noise, vibration and dust emissions are likely to occur due to earthworks and 
construction, interrupting animal behaviours and resulting in abandonment of an area. 
Dust may directly pollute water bodies by increasing turbidity or potentially altering water 
chemistry and may impact on faunal assemblages via a reduction in food resource 
availability and shelter. 

1 – Insignificant 
/ Slight 
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Phase Potential 
impacts 

Impact Context Significance 
of Impact 

Introduced 
flora. 

Indirect Weed invasion is widely recognised as having a negative impact on fauna, as it can 
fundamentally alter the composition and structure of native vegetation communities and 
associated fauna habitats. The clearing of vegetation for the Proposal and excavation and 
handling of soil may lead to the introduction and spread of weed species.  
The implementation of appropriate management and control measures (see Section 9.6) 
will ensure minimal impact is caused by introduced flora across implementation of the 
Proposal. 

2 - Minor 

Spread of 
dieback. 

Indirect The clearing of vegetation for the Proposal as well as excavation and handling of soil may 
lead to the spread of dieback. Dieback has a negative impact on fauna, as it can alter the 
composition and structure of native vegetation communities and associated fauna 
habitats. Dieback can impact on faunal assemblages via a reduction in food resource 
availability and shelter. The proliferation of dieback is more likely in cleared areas than 
areas of intact vegetation. The movement of equipment, machinery, and personnel during 
construction of the Proposal may result in the potential spread of dieback within and 
outside the Proposal.   

2 - Minor 

Contaminants. Indirect Construction of the Proposal may require the use of potentially toxic and hazardous 
substances (THS) to power vehicles and equipment, which could result in accidental spills 
and result in contamination of terrestrial ecosystems. The use of THS near CCW and RE 
wetlands should have an adequate separation buffer to the wetland and associated 
vegetation to preserve ecological values.  
ASS have been identified as potentially occurring within the PDE. Disturbance of ASS via 
excavation, trenching and construction has the potential to contaminate soil and wetlands, 
which may indirectly impact fauna assemblages through the loss of suitable habitat. 

2 - Minor 

O
pe

ra
tio

ns
 

Release to 
land / inland 
waters 

Direct The release of flushing water with a high chlorine concentration will negatively affect 
groundwater quality, and stress or cause toxic effects on the nearby flora and vegetation. 
Unplanned chemical spills at the SDP may also directly impact land/ inland waters and 
the surrounding flora and vegetation. 

2 - Minor 

Vehicle 
collision 

Direct Operation of the Proposal will require considerable movement of vehicles and machinery. 
This machinery may cause mortality of fauna by direct interaction, particularly during 
clearing. Additionally, the use of machinery may disturb fauna which could be struck by 
road vehicles as they attempt to move into other areas 

3 - Moderate 
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10.6 Assessment of impacts 
As assessment has been undertaken of the direct and indirect impacts of the Proposal using the 
results of fauna studies and fauna habitat mapping as outlined in Sections 10.3 and 10.4. A full 
impact assessment of potential impacts to MNES significant fauna species and their habitats is 
provided in Section 1. 

10.6.1 Land disturbance resulting in loss of fauna habitat and habitat fragmentation 

Land disturbance required by the Proposal has the potential to impact terrestrial fauna through the 
direct loss of fauna habitat, fauna injury or mortality of fauna species including fauna species of 
conservation significance and their habitat. The following activities that are likely to impact the 
fauna habitat from Proposal activities include: 

• Construction, maintenance, and operation of the SDP. 
• Construction, maintenance, and operation of the pipeline. 
• Construction vehicles/vessels. 
• Land disturbance and clearing of vegetation. 
• Release to land / inland waters/groundwater drawdown. 
• Spread of introduced flora/Introduced fauna/dieback. 

10.6.1.1 Terrestrial fauna habitat 

Land disturbance required by the Proposal has the potential to impact terrestrial fauna through the 
direct loss of fauna habitat.  The Proposal is expected to result in clearing off 43.34 ha of native 
vegetation, in addition to the disturbance of 38.89 ha of introduced or cleared land.  Table 10-9 
presents the fauna habitat types that are expected to be potentially impacted by the Proposal. 

• A total of 38.89 ha of the total of 82.24 ha (47%) of clearing in the DF is expected from 
introduced or cleared land.  The scattered trees and pine plantation fauna habitat units can 
provide foraging habitat for Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo, 
due to the presence of breeding trees with a suitable DBH.  While these trees may be 
present, they are likely to lack a suitable DBH.  These units lack cover and complexity and 
are generally of low importance for fauna and would only provide limited foraging and 
shelter opportunities compared to other habitat types. 

• A total of 43.34 ha of the total of 82.24 ha (53%) of clearing in the DF is expected from 
fauna habitat types represented by native vegetation.   

Of the 43.34 ha of fauna habitat types represented by native vegetation in the IF: 
• A total of 27.91 ha of disturbance is expected from the health and shrubland fauna habitat 

unit, representing 14.5 % of its mapped extent in the SA.  It also represents 64% of all 
fauna habitat types represented by native vegetation clearing in the IF.  The health and 
shrubland fauna habitat unit provides habitat to the following conservation significant fauna: 

o Quenda. 
o Western Brush Wallaby. 
o Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo. 
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o Graceful Sun Moth. 
o Black-striped Burrowing Snake. 

• A total of 9.29 ha of disturbance is expected from the woodland fauna habitat unit, 
representing 3.67% of its mapped extent in the SA.  It also represents representing 21.4 % 
of all expected clearing of fauna habitat types represented by native vegetation in the IF.  
The woodland fauna habitat unit provides habitat to the following conservation significant 
fauna: 

o Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo. 
o Quenda. 
o Western Brush Wallaby. 
o Graceful Sun Moth. 
o Black-striped Burrowing Snake. 
o SCP Shield-Backed Trapdoor Spider. 

• A total of 5.53 ha of disturbance is expected from the Parkland, planted vegetation and 
gardens fauna habitat unit, representing 14.28% of its mapped extent in the SA.  It also 
represents representing 12.8 % of all expected clearing of fauna habitat types represented 
by native vegetation in the IF.  The parkland, planted vegetation and gardens fauna habitat 
unit provides habitat to the following conservation significant fauna: 

o Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo. 
o Quenda. 

• Only 0.61 ha of disturbance is expected from the wetlands and riparian vegetation fauna 
habitat unit, representing 5.4% of its mapped extent in the SA.  It also represents only 1.4% 
of all fauna habitat types represented by native vegetation clearing in the IF.  The wetlands 
and riparian vegetation fauna habitat unit provides habitat to the following conservation 
significant fauna: 

o Carnaby’s Cockatoo and Forest Red-Tailed Black Cockatoo. 
o Quenda. 
o Western Brush Wallaby. 
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Table 10-9: Consolidated fauna habitats impacted by the Proposal 

Fauna 
habitat  

Habitat for 
Significant Fauna 

Extent 
within 
the SA 
(ha) 

Extent 
within 
the DE 
(ha)* 

Extent 
within 
the DF 
(ha) 

Extent of 
each habitat 
within the 
DF as a 
proportion 
of that 
habitat in the 
SA (%) 

% Extent 
within IF / 
Subtotal 
Clearing 
(Native 
Vegetation) 

Native Vegetation 
Woodland • Carnaby’s 

Cockatoo and 
Forest Red-Tailed 
Black Cockatoo.  

• Quenda.  
• Western Brush 

Wallaby. 
• Graceful Sun 

Moth. 
• Black-striped 

Burrowing Snake. 
• SCP Shield-

Backed Trapdoor 
Spider. 

252.88 17.41 9.29 3.67 21.44 

Heath and 
shrubland 

• Quenda.  
• Western Brush 

Wallaby. 
• Carnaby’s 

Cockatoo and 
Forest Red-Tailed 
Black Cockatoo.  

• Graceful Sun 
Moth. 

• Black-striped 
Burrowing Snake. 

192.44 32.98 27.91 14.50 64.40 

Parkland, 
planted 
vegetation 
and gardens 

• Carnaby’s 
Cockatoo and 
Forest Red-Tailed 
Black Cockatoo. 

• Quenda. 

38.71 10.38 5.53 14.28 12.76 

Wetlands and 
riparian 
vegetation 

• Carnaby’s 
Cockatoo and 
Forest Red-Tailed 
Black Cockatoo 

• Quenda  
• Western Brush 

Wallaby. 

11.27 1.5 0.61 5.41 1.41 

Subtotal native vegetation  62.27 43.34  100 
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Fauna 
habitat  

Habitat for 
Significant Fauna 

Extent 
within 
the SA 
(ha) 

Extent 
within 
the DE 
(ha)* 

Extent 
within 
the DF 
(ha) 

Extent of 
each habitat 
within the 
DF as a 
proportion 
of that 
habitat in the 
SA (%) 

% Extent 
within IF / 
Subtotal 
Clearing 
(Native 
Vegetation) 

Introduced or cleared land 

Scattered 
trees 

• Breeding trees 
with a suitable 
DBH only – Black 
cockatoos.  

25.31 4.76 3.07 12.12  

Pine 
plantation 
regrowth 

• Breeding trees 
with a suitable 
DBH only – Black 
cockatoos. 

24.21 2.95 1.34 5.53  

Cleared 

• Breeding trees 
with a suitable 
DBH only – Black 
cockatoos. 

264.79 59.29 34.48 13.02  

Pine 
plantation 

 2.30 0 0 0  

Subtotal Introduced or cleared land  67.00 38.89   
TOTAL  811.91 129.27 82.24 -  

*Small variations in the total extent of habitats may occur due to the analysis and consolidation of spatial data. 

10.6.1.2 Black cockatoos 

There are expected impacts to breeding and foraging habitat for the Black Cockatoo’s.  Of the 230 
potential black cockatoo breeding trees within the DE, 129 are located within the DF and expected 
to the impacted by the Proposal (Figure 10-3).   

Using the DoEE (2017b) Revised Draft Referral Guidelines for Three Threatened Black Cockatoo 
Species, the entire DF has been assessed as foraging habitat for the Carnaby’s Black Cockatoo 
and Forest Red-tailed Black Cockatoo, represented by 82.24 ha (Table 10-10). Of this 82.24 ha, 
37.8 ha (46%) was considered very high quality of foraging habitat.  

The introduced or cleared land fauna habitat units (Table 10-4) were included as low quality 
foraging habitat due to the presence of scattered trees.  For the purposes of offsets, only the 
scattered trees with a suitable DBH within the introduced or cleared land fauna habitat units will be 
included as foraging habitat for offsets.   

This results in 43.3 ha of foraging habitat in the DF.  This 43.3 ha represents all native vegetation 
fauna habitat units (Table 10-4) and very high to quality (Table 10-10). 
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Table 10-10: Black Cockatoo Foraging habitat areas within the DE and DF (calculated using starting 
scores) 

Habitat quality Extent in the DE (ha) Extent in the DF (ha) 
Very High 53.2 37.8 
Quality 10.5 5.5 
Low Quality 64.4 38.9 
Totals 128.19 82.24 

Significant residual impacts (SRIs) associated with removal of Carnaby’s Cockatoo and Forest 
Red-tailed Black Cockatoo breeding trees and foraging habitats in high quality and very high 
quality are expected to remain after Water Corporation’s hierarchy of controls have been 
implemented. A range of offset options are currently being considered and investigated to offset 
these SRIs and are described in Section 15 and detailed in Appendix O. 

10.6.1.3 Quenda and Western Brush Wallaby  

The Brush Wallaby has not been recorded within the Proposal however three recent records occur 
within 1 km of the Proposal have been recorded. Given the close proximity of records and 
presence of suitable habitat, the species is likely to occur and has potential to be impacted by the 
Proposal. 

The Quenda has not been recorded within the Proposal; however, seven recent records occur 
within 300 m of the Proposal have been recorded. Given the close proximity of records and 
presence of suitable habitat, the species is likely to occur and has potential to be impacted by the 
Proposal. 

The heathland and shrubland, woodland and wetlands and riparian vegetation fauna habitat units 
are important for the Quenda and Western Brush Wallaby and have the potential to be impacted 
directly by land disturbance associated with the Proposal. Table 10-11 presents the expected 
direct impacts to habitat for Quenda and Western Brush Wallaby.  A total of 37.80 ha of Quenda 
and Western Brush Wallaby habitat is expected to the directly impacted by the Proposal. 

Table 10-11: Quenda and Brush Wallaby habitat areas within the Proposal 

Fauna habitat type Development Envelope (ha) Indicative Footprint (ha) 
Heathland and shrubland 33.1 27.91 

Woodland 17.4 9.28 

Wetlands and riparian vegetation 1.5 0.61 

Total 52.00 37.80 

A population decline is expected that is proportional with the loss of habitat associated with 
clearing within the Proposal which will result in a moderate significant impact to Quenda and 
Western Brush Wallaby’s. Some of this habitat may be possible to rehabilitate post-construction, 
however a permanent loss of habitat will occur in operational areas.  
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10.6.1.4 Invertebrates 

10.6.1.4.1 Black-striped Burrowing Snake 

The Black-striped Burrowing Snake has not been recorded within the SA or the Proposal, however 
the species has been recorded in the vicinity on multiple occasions and has been assessed as 
being likely to occur within the SA and the Proposal (Appendix K).  The species may be impacted 
through the disturbance to woodland and heath and shrubland fauna habitat units. 

10.6.1.4.2 Graceful Sun Moth 

The development of the Proposal is unlikely to affect the population of the Graceful Sun Moth as it 
is known from several records in the region. The species may be impacted through the disturbance 
to woodland and heath and shrubland fauna habitat units.  

10.6.1.4.3 SCP Shield-Backed Trapdoor Spider 

Due to the close proximity of the database record and the presence of suitable habitat within the 
SA, the species is considered likely to occur. The species may be impacted through the 
disturbance to woodland and heath and shrubland fauna habitat units but is unlikely to affect the 
population of the species as it has been recorded 246 times within 100 km of the SA. 

10.6.2 Indirect impacts 

Indirect impacts on fauna, fauna habitats including fauna species of significance and their habitat 
from land disturbance include habitat fragmentation or modification. Clearing of native vegetation 
results in fragmentation, where initially contiguous areas of habitat are separated into a number of 
smaller areas. Fragmentation impacts include the creation of small, isolated populations with 
limited gene flow between populations, leading to inbreeding depression and reduced potential to 
adapt to environmental change. Fragmentation also leads to the loss or severe modification of the 
interactions between species, including those interactions that are important for the survival of 
species. Important variables that must be considered in assessing the impacts of fragmentation 
include the distance apart of the fragments, the area of the fragments and their shape.  

The SDP is located in an already-fragmented landscape due to previous developments and 
recreational use of the area and the Proposal is not expected to significantly increase 
fragmentation effects. Fragmentation of habitat within the pipeline DF has largely been avoided by 
closely following existing linear infrastructure and roads and utilising previously cleared areas such 
as tracks and road reserve. Construction activities have potential to impact on adjacent fauna and 
fauna habitat through fragmentation or degradation of habitat. However, the pipeline will be buried 
underground, and revegetation will be undertaken over cleared areas (other than an area of 5 m 
wide above the pipeline to provide ongoing access), the impacts of fragmentation are anticipated to 
be minor.  

Construction activities within the PDE will require the excavation of trenches. Trenches may act as 
a linear barrier to the movement of terrestrial fauna and may entrap individual animals, potentially 
resulting in injury or death.  
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Overall, the potential indirect impact on terrestrial fauna from habitat fragmentation, in particular 
fauna species of significance will result in a moderate significance of impacts from the Proposal, 
prior to the application of mitigation measures. 

10.6.3 Vehicle collision 

Construction of the Proposal is predicted to result in increased traffic, mainly on the access road 
from Marmion Avenue, and alongside several main and local roads in the Perth Metropolitan area. 
Operational phases of the Proposal are predicted to result in increased traffic around the SDP 
area. Vehicle movements have the potential to directly injure or kill fauna through collisions or 
disturb fauna through noise and pollution generation. Additionally, the use of machinery may 
disturb fauna which could be struck by road vehicles as they attempt to move into other areas. 
Incidents typically only involve individuals; however, the cumulative effect can be considerable. 
Some loss of fauna, including fauna species of significance may occur which results in moderate 
significant impact from the Proposal; however, this will be mitigated through use of appropriate 
management actions. 

10.6.4 Cumulative impacts 

The cumulative impact of land clearing for urban, industrial, and agricultural development is the 
primary cause for the decline of native vegetation cover on the SCP (EPA 2015a). As a result of 
land clearing, only 29% of pre-European vegetation remains in the Perth and Peel regions. As 
fauna habitats for the Proposal were based on mapping of vegetation types, the same cumulative 
impacts assessment criteria for flora and vegetation (Section 1.1.1) has been applied.  

10.7 Mitigation 

Water Corporation has applied the mitigation hierarchy to the Proposal to protect terrestrial fauna 
so that biological diversity and ecological integrity are maintained (Table 10-12) and are detailed 
within the TCEMF (Appendix N).  

Specific mitigation measures identified for the Proposal to reduce the severity of impacts include: 
• Construction impacts on fauna and fauna habitats will be managed through installation of 

the pipeline in sections, minimising the extent of any trenches. 
• The requirement for clearing of habitat has been avoided along large sections of the 

pipeline by using existing linear infrastructure, following road reserves, already cleared 
areas and tracks. Therefore, the amount of fragmentation of vegetation has been reduced. 

• Areas not required for operations within the SDP will be rehabilitated.  
• The pipeline construction corridor will be rehabilitated to the pre-construction land use 

where possible. 

Impacts arising during construction and operation will be managed through the TCEMF (Appendix 
N) and the Appendix Q Alkimos Water Precinct - Environmental Management Plan to guide 
construction activities and provide environmental performance standards, including habitat 
management measures such as: 

• Clearing has been avoided where possible across the Proposal. 
• Clearing within authorised areas only. 
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• Relocating fauna prior to clearing, where practicable. 
• Conducting clearing in stages to allow for the movement of any remaining fauna. 
• Limiting noise and vibration that may disturb fauna during construction. 
• Restricting the time and length excavated trenches are opened/exposed. 
• Preventing vehicle access outside authorised areas during construction and limiting vehicle 

speeds inside the construction area. 
• Rehabilitating habitat areas. 
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Table 10-12: Mitigation hierarchy to potential impacts on terrestrial fauna 

Potential 
impacts 

Avoid Minimise Manage Monitor Rehabilitate  Significant Residual Impact Offset 

Land disturbance 
resulting in loss 
of fauna habitat 
and habitat 
fragmentation  

• SDP DE will avoid Banksia 
woodland habitat, which was 
is identified as high quality 
foraging habitat for black 
cockatoos. 

• Areas to be cleared will be 
delineated to avoid additional 
habitat loss. 

• Intrusion/bisection of intact 
habitat adjacent to pipeline 
has been avoided where 
possible.  

• Pipeline clearing designed to 
occur on vegetation edges 
(e.g., road verges, previously 
cleared tracks, degraded 
areas) to avoid habitat loss 
and fragmentation.  

• Identified breeding trees to 
be retained will be clearly 
marked to avoid accidental 
clearing. 

• Barriers at open ends of pipe 
at the end of each workday 
to prevent fauna access. 

• Qualified fauna handler 
(recognized by DBCA) to 
undertake fauna handling 
before and during clearing. 

• Minimize loss/reduction 
of habitat due to 
introduction or weeds 
and pathogens with 
appropriate hygiene 
controls (implemented 
through TCEMP).  

• Pipeline alignment 
developed to utilise 
existing linear 
infrastructure (i.e., road 
reserve) where 
possible, to reduce 
fragmentation 

• Fauna egress points on 
excavations that will be 
open longer than one 
shift at intervals. 

• Pre-start trench fauna 
inspections each 
morning and any fauna 
observed removed by a 
qualified fauna handler.  

Implement 
TCEMP.  

• Implement 
TCEMP.  

• Daily inspections 
of all open 
excavations for the 
presence of fauna. 

• Maintain register of 
fauna removals, 
deaths, or injuries 
(register to include 
date, time, type, 
status, method or 
removal, location)  

• Rehabilitate 
pipeline 
construction 
corridor to pre-
construction land 
use, including 
revegetation with 
native species 
where appropriate. 

• Maintain 5 m wide 
cleared strip for 
Water Corporation 
access where 
required. 

Habitat for Carnaby's Black Cockatoo 
(Calyptorhynchus latirostris) (En, En) 
and the Forest Red-tailed Black 
Cockatoo (Calyptorhynchus banksii 
naso) (Vu, Vu) is expected to be 
impacted by the Proposal.   
• A total of 129 potential black 

cockatoo breeding trees are 
located within the DF and 
expected to the impacted by the 
Proposal.   

• Using the DoEE (2017b) Revised 
Draft Referral Guidelines for Three 
Threatened Black Cockatoo 
Species, the entire DF has been 
assessed as foraging habitat for 
the Carnaby’s Black Cockatoo and 
Forest Red-tailed Black Cockatoo, 
represented by 82.24 ha. Of this 
82.24 ha, 37.8 ha (46%) was 
considered very high quality of 
foraging habitat.  The introduced 
or cleared land fauna habitat units 
were included as low quality 
foraging habitat due to the 
presence of scattered trees.  

• 43.3 ha of very high to quality 
foraging habitat, represented by all 
native vegetation fauna habitat 
units, is expected to the impacted 
by the Proposal. 

Potential land acquisition and 
transfer to the conservation 
estate for cleared high quality 
and very high quality foraging 
habitats and potentially 
suitable breeding trees for 
Carnaby’s Black Cockatoo 
and Forest Red-tailed Black 
Cockatoo impacted by the 
Proposal. 
Restoration of cleared high 
quality and very high quality 
foraging habitats and 
potentially suitable breeding 
trees impacted by the 
Proposal for Carnaby’s Black 
Cockatoo and Forest Red-
tailed Black Cockatoo to a 
state of ecological value. 
For the purposes of offsets, 
only the scattered trees with 
a suitable DBH within the 
introduced or cleared land 
fauna habitat units will be 
included as foraging habitat 
for offsets.  . 
On-ground land 
management.  

Vehicle collision • Demarcation of the Proposal 
to avoid accidental 
clearing/degradation to areas 
of intact vegetation adjacent 
to the Proposal area. 

• Prohibit any deliberate 
interactions with fauna on 
site. 

• TCEMP outlines 
protocols for pre-
clearing surveys and 
contingency actions to 
ensure the safety of 
fauna and strategies to 
minimise vehicle 
collisions with native 
fauna. 

• Education of site 
personnel on 
vulnerability of species 
to roadkill.  

• Staged clearing to 
allow fauna to escape. 

No - 
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10.8 Predicted outcomes 

This impact assessment was based on data and information from terrestrial fauna surveys 
undertaken across the area between 2017 and 2020, which are detailed and consolidated in 
Appendix K.  

Habitat for Carnaby's Black Cockatoo (Calyptorhynchus latirostris) (En, En) and the Forest Red-
tailed Black Cockatoo (Calyptorhynchus banksii naso) (Vu, Vu) is expected to be impacted by the 
Proposal.   

• A total of 129 potential black cockatoo breeding trees are located within the DF and 
expected to the impacted by the Proposal.   

• Using the DoEE (2017b) Revised Draft Referral Guidelines for Three Threatened Black 
Cockatoo Species, the entire DF has been assessed as foraging habitat for the Carnaby’s 
Black Cockatoo and Forest Red-tailed Black Cockatoo, represented by 82.24 ha. Of this 
82.24 ha, 37.8 ha (46%) was considered very high quality of foraging habitat.  The 
introduced or cleared land fauna habitat units were included as low quality foraging habitat 
due to the presence of scattered trees.  

• 43.3 ha of very high to quality foraging habitat, represented by all native vegetation fauna 
habitat units, is located in the DF and expected to the impacted by the Proposal. 

Impacts of the Proposal on significant fauna, at the local scale, are expected to be moderate for 
the following species (excluding MNES) as permanent population decline is expected but that there 
is no perceived threat to each population’s persistence: 

• Quenda (Isoodon fusciventer) (P4); and 
• Western Brush Wallaby (Notamacropus irma) (P4). 
• Black-striped Burrowing Snake (Neelaps calonotos) (P3); and 
• SCP Shield-Backed Trapdoor Spider (Idiosoma sigillatum) (P3) 

The cumulative impact assessment of the Proposal, which assumed a conservative approach that 
any particular vegetation complex within the Proposal could be cleared in its entirety, found that no 
vegetation units would be reduced below the 10% threshold of pre-European extent. The 
vegetation complex with the lowest proportion of pre-European once incorporating existing and 
potential clearing for the Proposal was the Karrakatta Complex (Central and South) with 23.48 %. 

Significant residual impacts (SRIs) associated with the removal of Carnaby’s Cockatoo and 
the Forest Red-tailed Black Cockatoo breeding trees and foraging habitats in high quality 
and very high quality are expected to remain after Water Corporation’s hierarchy of controls 
have been implemented. A range of offset options are currently being considered and 
investigated to offset these SRIs. Through implementation of offsets strategies, the 
significant residual impact on terrestrial faunas can be counter balanced.  Accordingly, the 
EPA’s environmental objective for terrestrial fauna “To protect terrestrial fauna so that 
biological diversity and ecological integrity are maintained” will be met.   
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11 Greenhouse Gas Emissions 

11.1 EPA objective 

The EPA’s environmental objective for greenhouse gas (GHG) emissions is: “To reduce net 
greenhouse gas emissions in order to minimise the risk of environmental harm associated with 
climate change” (EPA 2020c).   

Water Corporation proposes to meet the EPA’s objective as the proposal is planned to be 
implemented to achieve net zero Scope 1 and 2 GHG emissions for the construction and 
operation.  ASDP will achieve its net zero GHG emissions target by avoiding, reducing and/or 
offsetting 100% of the Scope 1 and 2 GHG emissions associated with the Proposal.   

11.2 Policy and guidance 

The relevant State and Commonwealth policy and guidelines, and the scope of each of these as 
relevant to the Proposal, are presented in Table 11-1. 

Table 11-1: Legislative instruments, policies, and guidelines relevant to greenhouse gas emissions 
impact assessment 

Legislative instrument 
National Greenhouse and Energy Reporting Act 2007. 
Biodiversity Conservation Act 2016. 
Conservation and Land Management Act 1984. 
Biosecurity and Agricultural Management Act 2007. 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999. 
EPA Policy or guidance Consideration 
Environmental Protection 
Authority. (2020). Factor 
Guideline: Greenhouse 
Gas Emissions.  

The GHG assessment for the proposed SDP has reviewed and addressed 
the key components of the EPA Factor Guideline (FG) – Greenhouse Gas 
Emissions 2020. 
These policies and guidelines have been used to guide the approach to the 
Proposals design and focus on the reduction of GHG emissions. The key 
components of the EPA’s FG have been used to develop the GHG 
assessment 

Environmental Protection 
Authority. (2020a). 
Statement of 
Environmental Principles, 
Factors and Objectives.  

This document was written according to EPA’s (2020a) Principles, Factors 
and Objectives.  

Environmental Protection 
Authority. (2020b). EIA 
(Part IV Divisions 1 and 2) 
Procedures Manual.  

Provides guidance on the EIA process for proposals. The Procedures Manual 
supports the Administrative Procedures and contains detailed information on 
each step of the EIA process, including processes after an implementation 
statement is published by the Minister.  
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Other policy or 
guidance 

Consideration 

National Greenhouse and 
Energy Reporting Act 
2007 (NGER Act). 

The GHG assessment for the proposed SDP has followed the method and 
guidance for the reporting and dissemination of information related to GHG 
emissions from relevant organisations in Australia.  
For corporate groups, such as Water Corporation, thresholds are GHG 
emissions of greater than 50,000 t CO2-e per year (Scope 1 and Scope 2 
emissions), production of 200 TJ or more of energy per year, or consumption 
of 200 TJ or more of energy per year. Water Corporation is required to report 
emissions annually.  

Emissions Reductions 
Fund created under the 
Carbon Credits (Carbon 
Farming Initiative) Act 
2011. 

The Commonwealth Government’s Direct-Action Plan focuses on sourcing 
low-cost emission reductions. The Direct-Action Plan includes an Emissions 
Reduction Fund (ERF); legislation to implement the ERF came into effect on 
13 December 2014 through the NGER Act and amendments in the Carbon 
Farming Initiative Amendment Act 2014 (Cwth).  
The ERF is a voluntary scheme provided by the Government which provides 
financial incentives to organisations and individuals to adopt new practices 
and technologies to reduce their GHG emissions. Under the scheme, 
participants can earn Australian carbon credit units (ACCUs) for emissions 
reduction. ACCUs can then be sold to generate income, either to the 
government through a carbon abatement contract, or in the secondary 
market. 
The future implementation of energy reducing projects to achieve continuous 
improvement in energy efficiency during the life of the Proposal may present 
opportunities for Water Corporation’s participation in the ERF.  
Within the ERF, there is a safeguard mechanism which is designed to ensure 
that emission reductions credited, are not offset through increases elsewhere 
in the economy. The mechanism works through setting baseline for 
emissions for facilities, which emit over 100,000 t CO2-e annually (based on 
historical performance) and requiring facilities to keep their emissions below 
this baseline. The mechanism includes methodologies for dealing with growth 
and exceptional circumstances and came into operation on 1 July 2016. 

Western Australian 
Climate Policy 2020 

WA Climate Policy sets out a plan for a climate-resilient community and a 
prosperous low-carbon future. The WA Climate Policy outlines actions for 
adapting to climate change and transitioning to net zero greenhouse gas 
emissions by 2050, including through development of sectoral emission 
reductions. 

Western Australian 
Government’s State 
Greenhouse Gas 
Emissions Policy for 
Major Projects 2019 

The WA Government’s State Greenhouse Gas Emissions Policy for Major 
Projects (State Emissions Policy, WA Govt, 2019), commits the State 
Government to working with all sectors of the WA economy to achieve net 
zero GHG emissions by 2050. It also commits to working to achieve 
Australian Government’s interim target of 26 to 28% emissions reduction by 
2030. The State Emissions Policy encourages local innovation and the 
development of carbon offsets.  
This policy is relevant to the Proposal as it sets the expectations for targeting 
best practice design and operation of the desalination process for energy 
efficiency. 

Australia’s emissions 
projections 2021 

Scope 2 emissions associated with the Proposal were calculated using 
emission factors for Australia’s electricity grid that were presented in Table 36 
(Appendix D) of the document Australia’s emission projections 2021. 



 

317 

11.3 Overview of studies 

Water Corporation has undertaken a GHG assessment for the Proposal to identify the GHG 
emissions associated with the proposed SDP and review and address the key components of the 
EPA GHG Emissions Environmental Factor Guideline (EPA, 2020c) (Table 11-2, Appendix M). 
Water Corporation has amended these calculations to align with changes as per the approved 
s.43As.  



 

318 

Table 11-2: Greenhouse gas emissions studies for the Proposal 

Reference Study details Scope Survey/study effort Key findings Study / survey limitations 

Jacobs 
2020. 
 

Desktop 
assessment. 

To quantify and 
assess the GHG 
emissions 
attributable to the 
construction and 
operation of the 
proposed SDP, and 
to review mitigation 
options to reduce 
net GHG emissions. 

Development of the 
GHG emissions 
inventory for the 
construction and 
operations of the 
SDP DE. 
Benchmarking of the 
GHG emissions 
intensity with other 
comparable facilities. 
Consideration of a 
mitigation hierarchy 
and development of 
mitigation options, 
i.e., through best 
practice design, 
continuous 
improvement. 

The implementation of 
the SDP would 
significantly increase 
Water Corporation’s 
current GHG emissions.  
The GHG emissions 
(Scope 2) from 
construction and 
operations of the 
Proposal equal to 0.26% 
of Western Australia’s 
(2017) annual GHG 
emissions and 0.04% of 
Australia’s (2017) annual 
GHG emissions. 

Emissions associated with the 
Scope 3 sources have not been 
included in the GHG emissions 
inventory. 
WA and Australia emissions 
data has been sourced from the 
most recent complete data set 
publicly available online (2017 
data). 
The basis of the report content 
is the concept design. Portions 
of this report would have to be 
re-evaluated if the intended 
construction techniques, plant 
layouts, technology or 
sequences were changed from 
those outlined in the concept 
design.  
The context of this report is to 
be read in full, with no excerpts 
to be taken as representative of 
the overall recommendations. 
The report has been written 
without reference to any specific 
timing, constructor preferences 
or alternative technologies 
which may become available.  
The GHG assessment 
addresses emissions from the 
SDP only, not the proposed 
integrated pipeline. 

Water 
Corporation 
2022. 

Greenhouse 
Gas 

To quantify and 
assess the GHG 
emissions 
attributable to the 

Drawing on Jacobs 
2020 to further refine 
and quantify 
emissions 

The proposal will be 
implemented to net zero 
GHG emissions (Scope 1 
and 2) for the 

The GHG emissions profile is 
based on the Australia’s 
emissions projections (2021) 
and the implementation of 
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Reference Study details Scope Survey/study effort Key findings Study / survey limitations 

Management 
Plan. 

construction and 
operation of the 
proposed SDP, and 
to review mitigation 
options to reduce 
net GHG emissions. 

projections and 
management of 
GHG emissions. 

construction and 
operation. 
GHG emissions will be 
avoided, minimised and 
or offset to achieve the 
GHG emission 
commitments   

Water Corporations Energy 
Procurement Plan. 
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11.4 Receiving environment 

GHGs are transported throughout the Earth’s atmosphere due to pressure and concentration 
gradients which circulate the atmosphere.  GHG emissions from the construction and operation of 
the SDP will contribute to the global issue of GHGs, rather than resulting in quantifiable impacts to 
the local area.    

In March 2019 Australia was contributing 540 million tonnes (MT) of carbon dioxide equivalent 
(CO2-e) per year equating to around 1.3 percent to the global GHG emissions (EPA 2020).  
Australia’s 2019 emissions were 11.7 percent below Australia’s 2005 GHG emissions (EPA 2020) 
In 2017, Western Australia contributed 88.5 MT CO2-e to Australia’s emissions, equating to a 23 
per cent increase from 2005 levels (EPA 2005). 

11.5 Emissions Inventory 

The Proposal will result in emission of GHGs due to removal of terrestrial and marine biomass and 
during the construction, commissioning and operation phases of the SDP (Jacobs, 2020; Water 
Corporation, 2022).  The categories of GHG emissions considered in this inventory include: 
• Scope 1 (direct emissions) – the emissions released to atmosphere as a direct result of the 

Proposal. 
• Scope 2 (indirect emissions) – the emissions from the consumption of an energy product at the 

Proposal, i.e., electricity. 
Scope 1 and 2 GHG emissions associated with the construction, commissioning and operation 
phases of the Proposal are outlined in Table 11-3 below and details are provided within the GHG 
MP (Water Corporation, 2022). In accordance with EPA guidance, Scope 3 emissions for the 
operation phase of the project will be 14,615 tCO2-e per year.  
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Table 11-3: Potential impacts (Jacobs 2020; Water Corporation 2022) 

 Potential 
impacts 

Impact Context Significance 
of Impact 

C
on

st
ru

ct
io

n 
Scope 1 
Emissions. 

Direct. • Vegetation Clearing 
o Terrestrial ………………………………………………………….13,760 
o Marine………………………………………………….…….……..……25 

• All Vehicle/Plant/Equipment Emissions……….………………………….18,962 
Total t CO2-e GHG emissions……………….……………………….32,747 
Emissions calculated using the 2020 NGA emission factor.  
Scope 1 emissions are well below the 100,000 t CO2-e threshold normally assessed 
by the EPA for a large facility. 

Minor 

Scope 2 
Emissions.  

Indirect. Tunnelling (consumption of imported electricity) 
Total t CO2-e GHG emissions……………….………………..……….3,468 
Emissions calculated using the 2020 NGA emission factor.  

Minor 

C
om

m
is

si
on

in
g 

Scope 1 
Emissions. 
 

Direct. Diesel combustion 
Total t CO2-e GHG emissions……………….………………..…….……635 
Emissions calculated using the 2020 NGA emission factor. 

Minor 

Scope 2 
Emissions.  

Indirect. Consumption of imported electricity 
Total t CO2-e GHG emissions……………….………………..………40,040 
Emissions calculated using the 2020 NGA emission factor. 

Minor 

O
pe

ra
tio

n 

Scope 1 
Emissions. 

Direct. Total t CO2-e GHG emissions per year….………………..…….……421 
Emissions calculated using the 2020 NGA emission factor. 

Minor 

Scope 2 
Emissions. 

Indirect. Consumption of imported electricity at SDP capacity of 100 GL/annum 
• Seawater intake and plant processes……….……………..……………133,251 
• Clearwater pumping to distribution network…….…………..……………35,645 
Total t CO2-e GHG emissions per year   ….…………168,896 
Emissions calculated using the DISER, 2021 emission factor for 2028. 

Moderate 
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 Potential 
impacts 

Impact Context Significance 
of Impact 

Scope 3 
Emissions. 

Indirect 
(excluding 
Scope 2). 

Consumption of upstream Scope 3 activities at SDP capacity of 100 GL/annum 
• Purchased goods……….……………..……………………….…….………9,365 
• Indirect fuel and electricity emissions ……………………....……………..5,250 
Total t CO2-e GHG emissions per year …….………….……...……14,615 

Minor 
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11.6 Assessment of impacts 

Impacts from GHG gas emissions were classified as minor during the construction period 
estimated to be a total of 36,215 tCO2-e (Scope 1 and 2).  Energy efficient equipment will be 
utilised where possible to further minimise emissions.  Water Corporation propose to offset all 
unavoidable Scope 1 and 2 GHG emissions during construction. 

During operations Scope 1 emissions at 421 tCO2-e pa are considered insignificant/slight, however 
GHG emissions during operations will be avoided and minimised were possible.  Water 
Corporation propose to offset all unavoidable Scope 1 GHG emissions during operations.   

Scope 2 GHG emissions during operations are estimated to be up to 168,896 tCO2-e pa, while 
classified as moderate, are expected to reduce over time as the Western Australian South West 
Interconnected System (SWIS) transitions to net zero at 2050.  As assessment of operational GHG 
emissions for the life of the project is presented below. 

11.7 Scope 2 emissions 

The key source of GHG emissions during the operation of the Proposal are the indirect emissions 
resulting from the import of electricity (i.e., the Scope 2 emissions), which occur at the electricity 
generation sites but are attributed to the use of electricity by the Proposal. For the Proposal, 
electricity will be required for the process of removing salt from the seawater using RO, as well as 
pre- and post-treatment.  

A total of 168,896 t CO2-e/annum GHG emissions (using the 2021 DISER emission factor for 
2028) is expected to be generated during operations of the SDP for Scope 2 for the ultimate SDP 
capacity of 100 GL/annum. A summary of the GHG emissions associated with the construction and 
operation phases of the Proposal is provided in Table 11-4. 

The Scope 2 GHG emissions are expected to progressively reduce following commissioning and 
after the first year of operations, as the grid electricity emission factor reduces, in line with the 
increase in renewable sources providing energy into the SWIS, the Western Australian Climate 
Policy 2020 aspiration of zero net GHG emissions by 2050 and Water Corporation aspiration of 
zero net GHG emissions by 2035 (Jacobs, 2020).  

Table 11-4: Summary of GHG emissions for the Proposal (Water Corporation 2020) 

GHG emissions Units Estimated tCO2-e emissions  
Scope 1 Scope 2 

CONSTRUCTION 
  Diesel combustion t CO2-e 18,962 (one off)  
  Land clearing t CO2-e 13,785 (one off)  
  Electricity import1 t CO2-e  3,468 (one off) 
Total construction emissions t CO2-e 36,215 (one off) 
COMMISSIONING 
Commissioning t CO2-e Up to 635 (one off) Up to 40,040 (one off) 
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GHG emissions Units Estimated tCO2-e emissions  
Scope 1 Scope 2 

Total commissioning emissions t CO2-e 40,674 (one off) 
OPERATION 
  Electricity import t CO2-e / yr. 421 pa Up to 168,897 pa 
Total operations emissions t CO2-e / yr. Up to 169,318 pa 
1. Electricity import emissions are based on calculations using the 2020 NGA emission factor (DISER 2020). As the 

emission factor is expected to decrease in future years, these emissions represent the highest (initial) annual 
emissions expected. 

11.8 Cumulative impacts 

GHG emissions contribute to the global process of climate change.  As outlined in Table 11-5, 
Water Corporation estimates that the construction and operation of the SDP will account for a 25%, 
0.25% and 0.05% tCO2-e of GHGs emitted by Water Corporation, from WA and Australia, 
respectively.  However, through implementation of Water Corporation’s GHG Management Plan 
(Appendix M), the SDP project will achieve net zero GHG emissions for construction and operation 
and will not contribute to net increases of GHG emissions from Water Corporation, WA, Australia 
or globally. 

Table 11-5: Comparison of SDP GHG emissions with corporate, state, and national emissions (year 
2017) (Jacobs, 2020) 

Emissions source Total emissions (kt CO2-e) ASDP as % Note 1 
ASDP emissions (Scope 1 & 2) 169 (for 2028 – first year of operation) n/a 
Water Corporation combined emissions 735 Note 2 23% 
Scope 1 emissions 50 n/a 
Scope 2 emissions 685 25% 
Western Australia emissions (scope 1)  68,343 Note 3 0.25% 
Australia emissions 327,000 Note 3 0.05% 

Notes 

1. Emissions as percentage of emission source plus Alkimos SDP emissions.  
2. Water Corporation emissions data is the NGERs reported emissions for year 2020-2021.  
3. The WA and Australia emissions data source is from the Clean Energy Regulator website 2021.  

 

11.9 Mitigation 
Water Corporation will avoid, reduce, mitigate or offset all Scope 1 and 2 GHG emissions 
generated in the construction and operation phases of the Proposal. 

11.9.1 Minimisation – design and benchmarking  

Water Corporation will leverage its experience operating seawater desalination plants to minimise 
GHG emissions by applying best available technology and design.  For example, the SDP will 
make use of an improved RO system compared to the systems in operation at the Perth and 
Southern Desalination Plants.  The result will be a higher proportion of clear water produced per 
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volume of seawater processed.  The elevation of the SDP will be such that gravity will be 
maximised for flow in the intake and outfall pipelines; thereby, reducing energy requirements for 
operating pumps.  Solar panels will be installed on the SDP to provide renewable energy to the 
plant.   

For the benchmarking of seawater desalination facilities, the energy intensity parameter used for 
comparison is defined as a kilowatt hour (kWh) of energy required to produce 1 kilolitre (kL) of 
water.  The SDP is anticipated to be among the lowest emissions intensity desalination plants in 
Australia.  Table 11-6 lists comparable seawater desalination plants in Australia.  Table 11-7 lists 
comparable international seawater desalination plants. 

Table 11-6: Comparison of energy intensities for Australian seawater desalination plants 

Plant name Location Start 
Year 

Capacity Energy 
Use 

Intensity 

ML/day GL/year 
L/year 

GWh / yr kWh / kL 

SDP Alkimos, WA - 300 100 325 3.3* 
(estimate) 

Perth SDP Ref 2 Kwinana, WA 2006 145 45 158 3.5* 

Southern SDP Ref 6 Binningup, 
WA 

2012 300 100 340 3.4* 

Gold Coast SDP Ref 
½ 

Tugun, SE 
Qld 

2009 125 49 150 3.6 

Sydney SDP Ref 3 Kurnell, NSW 2010 125 – 
500 

45 – 180 225 – 906 4.9 – 5.0 

Wonthaggi SDP Ref 4 Victoria 2012 410 150 788 5.3 
Port Stanvac SDP 
Ref 5/7 

Adelaide, SA 2012 270 100 n/a 3.47 – 3.70 

* without clearwater pumping  
 
Reference sources: 
1.  Key Issues for Seawater Desalination in California, Energy and GHG Emissions (Pacific 2013) 
2. Desalination Fact Sheet (AWA, 2020) 
3. Sydney SDP environmental assessment (SW, 2005) 
4. Aquasure web site (AWS, 2020) 
5. Financial costs, energy consumption and GHG for major supply water sources (Goyder, 2014) 
6. Southern SDP PER (EPA, 2020) 
7. Planning, design, construction and operation of the Adelaide Desalination Plant (AWA, 2016) 

Table 11-7: Comparison of energy intensities for international seawater desalination plants (Pacific, 
2013) 

Plant name Location Date contracted Capacity Energy Intensity 

ML/day kWh / kL 

SDP Alkimos, WA - 300 3.3 
China (name unknown) China 2005 35 4.1 
Egypt (name unknown) Egypt 2005 1 4.0 
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Plant name Location Date contracted Capacity Energy Intensity 

ML/day kWh / kL 

Raleigh IWSPP Saudi Arabia 2005 230 4.8 
Rambla Morales Spain 2005 60 3.3 
Valdelentisco Spain 2005 140 4.4 
Khor Fakhan Power Plant UAE 2005 23 4.0 
Aruba Caribbean 2006 8 4.0 
Israel, Hadera Israel 2006 273 4.5 
Bonaire Dutch Antilles 2006 8 4.0 
Alicante II Spain 2006 65 3.7 
Fujairah 1 UAE 2006 170 4.8 
Caofeidian China 2009 50 4.0 
Ashkelon Expansion Israel 2009 41 3.8 

11.9.1 Management  

Scope 2 emissions during the commissioning and operation phases of the SDP account for the 
greatest GHG emissions for the Proposal.  Water Corporation anticipates GHG emissions will 
decrease by an order of magnitude to 2050 and zero Scope 2 GHG emissions will be achieved 
during operation.  The estimated emissions profile is presented in Table 11-8 and Figure 11-1.   

Water Corporation will implement the Proposal to achieve net zero Scope 1 and 2 GHG emissions 
for the construction and operation.  SDP will achieve its net zero GHG emissions target by 
avoiding, reducing and/or offsetting 100% of the Scope 1 and 2 GHG emissions associated with 
the Proposal.  Water Corporation propose to implement its GHG emissions table as outlined in the 
estimated emissions profile presented in Table 11-8 and Figure 11-1.   

Table 11-8: SDP maximum emissions and net GHG emissions for the life of the asset  

Phase Construction Commissioning and operation 

Year 2023-2026 2027-
2031* 

2032-
2036 

2037-
2041 

2042-
2046 

2047-2051 
and beyond 

Scope 1 (tCO2-e) 32,746  2319 2105 2105 2105 2105 

Scope 2 (tCO2-e) 
(With reduction in grid emissions 
by 2050)  

3,468  662,696 609,680 419,155 228,671 45,726 

GHG emissions total 
(tCO2-e) 

36,214 665,015 611,785 421,260 230,776 47,831 

GHG emissions avoided, 
reduced or offset (tCO2-e) 

36,214 665,015 611,785 421,260 230,776 47,831 

Net GHG emissions 0 0 0 0 0 0 
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Water Corporation is committed to transparency in the operation of the SDP and publicly reporting 
performance against the proposed GHG emissions targets.  As such, Water Corporation proposes 
the following reporting actions: 

• Publish the GHG Management Plan publicly on a Water Corporation website and will also 
make a copy available on request. 

• Prepare and publish a summary report of the GHGMP: 
• Prepare and publish an annual report performance report. 
• Prepare and publish a consolidated five yearly performance report detailing the 

performance during a five-year emissions target period, with the first five-year period 
ending in 2027.  (see Appendix M for further details) 

During operation, continuous improvement principles will be adopted to reduce emissions over the 
project life. Specific energy consumption for the total process will be monitored and key 
performance indicators set, with corrective action triggers, to ensure the plant continues to operate 
at target energy consumption levels or better. The overall location of the plant will result in the 
delivery of water close to the consumer and eliminate several hundred kilometres of network 
energy transmission losses. It also optimises the life of the existing network assets to the south of 
the facility (Jacobs, 2020). 

The measures put in place for the design and operation of the Proposal, will ensure best practice in 
energy efficiency, thereby minimising GHG emissions during construction and for the operational 
life of the plant. Energy use at the SDP is to be mitigated primarily through design, incorporating 
efficiency and energy recovery. A Greenhouse Gas Management Plan has been developed as per 
requirement of the EPA guidelines (Appendix M) and mitigation measures are summarised in 
Table 11-9. 
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Figure 11-1: ASDP net zero GHG emissions for the life of asset (ASDP GHG Management Plan, 2022)  
Note: Emissions estimated considering that the SWIS grid moves towards net zero emissions by 2050 
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Table 11-9: Summary of mitigation measures to reduce GHG emissions 

Impacts Avoid Minimise Manage Monitor Rehabilitate Post 
Mitigation 
Impact 
Rankings 

Residual 
Impact 

Offset 

Scope 2 
Emissions 
Increased 
energy use and 
GHG 
emissions. 

N/A • Focus on efficient use of water to 
reduce consumption. 

• Location of SDP close to 
consumers. 

• Competitive bid strategies to 
ensures world’s best practice from 
international consortia bidding for 
the design and ongoing operations 
of the plant to maximise energy 
efficiency and therefore to minimise 
GHG emissions. 

• Incorporation of various energy 
efficiency measures. 

• The elevation of the Alkimos site has 
been set to minimise energy used in 
seawater pumping, with the design 
incorporating gravity intake and 
outfall tunnels. 

• Implementation of energy recovery 
devices.  

• Maximising plant utilisation to 
reduce inefficiencies attributed to 
starting / stopping the plant. 

• Commitment to addressing 
continuous improvement through 
innovative trends in membrane 
technology. 

Development and 
implementation of the and 
GHGMP (Appendix M), which 
will detail the measures to be 
employed to reduce energy 
consumption and GHG 
emissions during operation. 
 

• Implementation of the 
monitoring plan as outlined 
in the SIMP, OEMP and 
GHGMP. 

• Monitoring of key 
performance indicators. 

• Regular pump efficiency 
checks. 

• Monitoring trends of 
specific energy use per kL 
of water production trends 
to assist in troubleshooting 
and efficiency 
improvements. 

• Report GHG emissions in 
line with requirement of the 
NGER Act.  

• Report annual GHG 
emissions, energy 
consumption and 
production to the Clean 
Energy Regulator.  

N/A Minor No GHG emissions offset. 
• 100% scope emissions during 

construction. 
• 100% of all Scope 2 

emissions during operations, 
EXCLUDING gains made by 
the WA Government in the 
reduction of GHG emissions 
in the SWIS. 

Water Corporation will offset GHG 
emissions using either Authorised 
Offsets or production and 
purchase of an equivalent amount 
of renewable energy, or a 
combination of the two. 

 



 

330 

11.10 Predicted outcomes 

Water Corporation have committed to having zero net GHG emissions during the construction and 
operation of the Proposal by offsetting GHG emissions via authorised Offsets or production and 
purchase of an equivalent amount of renewable energy or a combination of the two (Appendix M). 

Based on the site selection, design options and mitigation measures in Table 11-9 to be 
implemented as per the GHGMP, the impacts of GHG emissions are predicted to be minor from 
the Proposal during operations. In addition to avoiding emissions through best practice design and 
continuous improvement to reduce emissions over the life of the Proposal, options will be 
considered.  

Accordingly, no significant residual impact to GHG is expected as a result of the Proposal. 
The Proposal can, therefore, be managed to meet the EPA’s objective for GHG “To reduce 
net GHG emissions in order to minimise the risk of environmental harm associated with 
climate change”.  
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12 Social Surroundings 

12.1 EPA objectives 

The EPA’s environmental objective for social surroundings is: “To protect social surroundings from 
significant harm” (EPA 2016s). 

12.2 Policy and guidance 

The relevant EPA policy and guidelines, and the scope of each of these as relevant to the 
Proposal, are presented in Table 12-1. 

Table 12-1: Legislative instruments, policies, and guidelines relevant to social surroundings impact 
assessment 

Legislative instrument 
Biodiversity Conservation Act 2016. 
Environmental Protection Act 1986. 
Environment Protection and Biodiversity Conservation Act 1999. 
Conservation and Land Management Act 1984. 
Biosecurity and Agricultural Management Act 2007. 
EPA policy guidance Consideration 
Environmental Protection 
Authority. (2016s). Factor 
Guideline: Social Surroundings.  

The EPA’s advice in relation to consideration of impacts to social 
surroundings has been considered in the design of the Proposal to 
minimise impacts to heritage values and amenity. 

Environmental Protection 
Authority. (2020d). Guidance 18: 
Prevention of Air Quality 
Impacts from Land Development 
Sites. 

The EPA’s advice in relation to consideration of impacts to social 
surroundings has been considered in the design of the Proposal to 
minimise any adverse impacts to any chemical, physical, biological, 
and aesthetic characteristics of air. 

EPA Guidance 41: Assessment 
of Aboriginal Heritage. 

The EPA’s advice in relation to consideration of impacts to social 
surroundings has been considered in the design of the Proposal to 
minimise impacts to Indigenous heritage values, cultural sites, and 
amenity. 

Environmental Protection 
Authority. (2020a). Statement of 
Environmental Principles, 
Factors and Objectives.  

This document was written according to EPA’s (2020a) Principles, 
Factors and Objectives.  

Environmental Protection 
Authority. (2020b). EIA (Part IV 
Divisions 1 and 2) Procedures 
Manual.  

Provides guidance on the environmental impact assessment process 
for proposals. The Procedures Manual supports the Administrative 
Procedures and contains detailed information on each step of the EIA 
process, including processes after an implementation statement is 
published by the Minister.  

Environmental Protection 
Authority. (2016). Environmental 
Impact Assessment (EIA) (Part 
IV Divisions 1 and 2) 
Administrative Procedures. 

Describes the principles and practices of EIA within the context of Part 
IV of the EP Act.  
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Other policy or guidance Consideration 
Environmental Protection 
(Noise) Regulations 1997. 

The Environmental Protection (Noise) Regulations 1997 (the 
Regulations) operate as a prescribed standard under the EP Act and 
set limits on noise emissions. The Regulations have been considered 
during the design of the Proposal to guide allowable noise emissions 
and noise measurement.  

Western Australian Planning 
Commission. (2019). State 
Planning Policy (SPP) 5.4 Road 
and rail noise.  

The purpose of SPP 5.4 is to prevent adverse impact of road and rail 
noise on noise-sensitive land-use and/ or development within the 
specified trigger distance of strategic freight and major traffic routes 
and other significant freight and traffic routes. SPP 5.4 seeks to ensure 
that the community is protected from unreasonable levels of transport 
noise, whilst also ensuring the future operations of these transport 
corridors. 

DAA. (2013). Aboriginal 
Heritage Due Diligence 
Guidelines.  

The purpose of these guidelines is to assist land users to be more 
aware of how their activities could adversely impact an Aboriginal site.  

Standards Australia. (2018). 
Mechanical vibration and shock 
– Evaluation of human exposure 
to whole-body vibration.  

The objective of this Standard is to provide designers, operators and 
relevant authorities with methods for the measurement of periodic, 
random, and transient vibration transmitted to the human body as a 
whole from the supporting surfaces and to provide guidance on the 
possible effects of the vibration on health, comfort and perception and 
motion sickness. 

Western Australian Planning 
Commission. (2007). Visual 
Landscape Planning in Western 
Australia Manual. 

This manual provides advice to state agencies, local governments, 
developers and the community on techniques for incorporating visual 
landscape planning into the planning system. 

DEC. (2011). A Guideline for 
Managing the Impacts of Dust 
and Associated Contaminants 
from Land Development Sites, 
Contaminated Sites 
Remediation and Other Related 
Activities. 

The WA Environmental Protection Authority (EPA) Guidance 
Statement No.18 –Prevention of air quality impacts from land 
development sites (EPA 2000) and DEC’s Land development sites and 
impacts on air quality: A guideline for the prevention of dust and smoke 
pollution from land development sites in Western Australia (DEC 1996) 
provide guidance on dust and smoke management from land 
development sites. DEC’s series of documents on contaminated sites 
management provides guidance on the management of dust and other 
air pollutants. 

12.3 Overview of studies 

Table 12-2 describes the studies that been undertaken in relation to social surroundings. 
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Table 12-2: Social surrounds studies for the Proposal 

Reference Study details Scope Survey / study effort Key findings Study / survey 
limitations 

Alkimos Seawater Desalination Plant – 
Social Impact Assessment, Prepared for 
Water Corporation, August 2018 
(ERM 2018, Appendix L). 

Desktop social impact 
assessment. 

To identify and assess the real and 
perceived social impacts that may be 
experienced by the local community; 
and to develop a social impact 
management framework to identify 
potential management measures to 
minimise impacts of the Proposal. 

Desktop – Alkimos Seawater 
Desalination Plant Social 
Impact Assessment (SIA). 

The Proposal has the potential to generate 
positive social outcomes as well as potential 
negative social impacts. Numerous 
recommendations are made for impact 
mitigation and these have been considered 
within the assessment of impacts and 
development of mitigation measures within 
the following ERD sections.  

Aboriginal culture and 
heritage not reviewed or 
assessed in detail within 
the SIA. 
Conducted in 2018, 
therefore may not reflect 
current Alkimos social 
surroundings. 

Review of Underwater Noise Impact 
(Jacobs, 2018). 

Review of potential noise 
impacts of intake/outfall 
construction on marine 
life. 

To determine and assess potential 
underwater noise impacts from 
intake/outfall construction of the 
Proposal. 

Review of literature references 
and basic ground-borne noise 
modelling for the intake/outfall 
tunnels. 

The underwater noise generated by the 
construction of intake and outfall tunnels is 
expected to lead to voidance responses 
(behavioral impacts) over a distance of up to 
300 m from the TBM cutter face or the riser 
locations. 

Assessment was based 
on literature references 
and basic ground-borne 
noise modelling.  

Baseline Noise Monitoring for Alkimos 
Water Precinct 
(I, 2018b). 

Baseline background 
noise levels 
measurement. 

To identify the existing acoustic 
environment surrounding the existing 
WWTP and assess the existing 
background noise environment will 
mask potential noise characteristics 
from the Proposal. 

Noise monitoring at current 
and future residential areas 
surrounding the existing 
WWTP and the Proposal. 

Background noise levels at three monitoring 
locations are all compliant with the ‘assigned 
level’ at each monitoring location.  

N/A 

Alkimos Seawater Desalination Plant 
Environmental Approvals Inputs  
(Jacobs, 2020). 

Noise and vibration in 
onshore construction 
and operations. 

To assess the potential acoustic 
impacts from the construction and 
operation of the SDP. 

Identification of noise and 
vibration sources associated 
with operation and 
construction of the SDP. 
Assessment of potential 
impacts on nearest affected 
noise sensitive receptors 
(existing and potential future) 
and comparison with relevant 
noise guidance. 
Identification of mitigation 
measures for noise impacts 
from the SDP on noise 
sensitive receptors (if 
required). 

Construction 
There’s a potential that night-time assigned 
levels associated with nearest sensitive 
receptors have the potential to be exceeded 
during construction activities. 
The vibration will generate ground-borne 
noise which may exceed the residential limits 
for locations within up to 300m of the tunnel 
alignment. 
Operations 
Predicted noise levels associated with the 
operations of SDP and other facilities on site 
for the nearest noise receptors are all 
compliant with relevant ‘assigned levels’. 

N/A 

Report of an Aboriginal Heritage Survey 
of the Proposed Alkimos Seawater 
Desalination and Groundwater 
Treatment Plants and Trunk Main to the 
Wanneroo Reservoir: Wanneroo, 
Western Australia (Brad Goode & 
Associates, 2022, Appendix R Alkimos 
SDP Aboriginal Heritage Survey 
Summary). 

Desktop and field survey 
of the Proposal area.  
Ethnographic 
consultation with 
Aboriginal TOs. 

To identify and assess Aboriginal 
cultural and archaeological sites 
within the Proposal. 

Desktop assessment of 
Aboriginal cultural heritage 
and Aboriginal archaeology 
within the Proposal. 
On-site survey of the Proposal 
to identify and assess 
Aboriginal cultural heritage 
sites and Aboriginal 
archaeological artefacts 
including direct consultation 
with members of the Whadjuk 
TO group. 

One registered Aboriginal heritage site might 
be impacted by the Proposal.  Two other 
heritage places might be impacted by the 
Proposal.  

The on-site 
archaeological survey 
was limited to what was 
visible on the ground 
surface.  Some artefacts 
may have been buried or 
concealed. 
 

Water Corporation, Environmental Noise 
Assessment Proposed Alkimos 
Desalination Plant Revised Topography, 
August 2021 
(I 2021)  

This revised report re‐
assesses the expected 
noise emissions due to 
the following changes to 
the original proposal: 
• Revised topography.  

This assessment covers: 
• Stages 1 & 2 Desalination Plants 

(100GL capacity) (Based on 
Southern Seawater Desalination 
Plant noise mitigated plant). 

Noise assessment of current 
and future residential areas 
surrounding the existing 
WWTP and the Proposal. 

The Alkimos Water Precinct (Desalination 
Plant, WWTP, AWRP) has the potential for 
significant noise emission. 
With appropriate noise mitigation, the 
predicted noise emissions from the proposed 
operations comply with the ‘assigned level’ at 
all times. 

N/A 
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Reference Study details Scope Survey / study effort Key findings Study / survey 
limitations 

• Revised plant 
western acoustic 
barrier. 

• Lower noise 
emission Reverse 
Osmosis energy 
recovery units. 

• Relocation of 
workshop building. 

• Stages 1 & 2 Wastewater 
Treatment Plant (including noise 
mitigation of existing WWTP). 

• Advanced Water Recycling Plant 
(based on mitigated Beenyup 
AWRP). 
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12.4 Receiving environment 

The receiving environment that could affect, or be affected by the Proposal may include amenity, 
natural, cultural and heritage values, socio-economic and tourism / recreation. The following 
potential sensitive receptors occurring within the vicinity of the Proposal and have been identified 
through the SIA, stakeholder engagement and other Proposal review processes: 
• Residential estates to the north and to the south of the Proposal. 
• Residential properties along the pipeline. 
• Aboriginal heritage sites. 
• Recreational areas along the beach near the Proposal and above the intake and outfall tunnels. 
• ESAs surrounding the Proposal. 
• Marine environment. 
• Registered heritage shipwreck sites the SS Alkimos and the Barque Eglinton in the near shore 

(coastal) environment. 
• Future recreational areas of beach and parklands to the east and residential areas to the west 

(Appendix L). 

12.4.1 Amenity  

The topography of the SDP DE is a sand dune system, which has a landscape of natural areas 
and semi-rural setting, where noise, vibration and dust from human activities is low.  High-density 
residential areas and increasing housing development also surround the SDP DE, where transport 
and industrial noise increases. Odour from the existing WWTP has been recorded by residents.  

12.4.1.1 Noise  

The background noise at the Proposal area is likely to be dominated by coastal and traffic noise 
from Marmion Avenue, a primary coastal access road.  

Herring Storer Acoustics (I) undertook baseline noise monitoring at existing and future residential 
areas surrounding the existing WWTP and the SDP DE (Figure 12-1) between 11 September 2018 
to 25 September 2018 to identify the existing acoustic environment in the area (I, 2018b). 
Measurements were undertaken during the night period of 10pm to 4am to assess the site 
background noise and avoid bird call noise.  The findings of the baseline noise monitoring is 
presented in Table 12-3. 

Monitoring indicates background noise is typically around a level of 35 dB(A) on the western side 
of the SDP DE close to the coast, with occasional minimum levels of 30 dB(A) during 10pm to 
4am.  Background noise at inland locations (e.g., southern residential areas) were typically 4 – 6 
dB(A) lower than for locations close to the coast. The reduced background noise measured is likely 
to be due to less influence from wave breaking on the coastline and potentially lower ground level 
windspeeds than on the coast (I, 2018b).  Measured background noise levels were compliant with 
the ‘assigned level’ of 37 ‐ 38 dB(A) at the sensitive receptor locations as determined by the 
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Environmental Protection (Noise) Regulations 1997. The level is determined by the calculation of 
an influencing factor which is then added to the baseline assigned levels. 

 

 

Figure 12-1: Baseline noise monitoring locations (I 2018) 

Table 12-3: Baseline monitoring locations (I 2021) 

Monitoring 
Location 

Location LAmin LA90 of LA90 Median of LA90 

L1 – Cathode 
Location l 

160 m from coast 29.6 35.8 41.1 

L2 – Hill location 500 m from coast 30.8 34.5 38.1 
L3 – Hill near School 2,000 m from coast 25.8 30.2 34.5 

The Alkimos Water Precinct incorporates a 600m odour buffer for the WWTP, part of which is to be 
utilized for the desalination and water recycling plants, and part which is reserved for conservation. 
To the south is developed residential (and school) land uses, to the west are future residential, to 
the north a vegetation buffer to distant developed residential area, and to the east Marmion 
Avenue and future commercial. The northern vegetation area is indicated to become residential in 
the future based on the District Structure Plan (I 2021).  The existing and future receptors are listed 
in Table 12-4 and shown in Figure 12-2 



----.. -....... ...":... ... -...... .. �i::...;.,_ .... _ 

Figure 12-2: Sensitive noise receptors in the vicinity of the Proposal
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Table 12-4: Nearest noise sensitive receptors to the SDP (existing and future) (Jacobs 2020; HAS 
2021) 

Receptor Location Description Location Coordinates (WGS 84 
Web Mercator) 

Distance from 
SDP (m) 

x y 
R1 West future residential 115.672022 -31.621342 500 
R2 West future residential 115.667459 -31.617376 300 
R3 South boundary existing residential 115.680241 -31.621434 700 
R4 North existing residential 115.670614 -31.603089 1200 
R5 West future residential 115.667714 -31.614998 200 
R6 West future residential 115.670186 -31.619574 300 
R7 West future residential 115.666984 -31.611696 500 
R8 North boundary future residential 115.675362 -31.605975 800 

12.4.2 Aboriginal heritage and culture  

Several Aboriginal ethnographic and archaeological surveys have been conducted over the SDP 
and pipeline Des which describe the Aboriginal heritage and culture within the receiving 
environment (Table 12-5). On behalf of Water Corporation, Brad Goode & Associates conducted 
an additional Aboriginal heritage and archaeological survey of the project area in January and 
February 2022.  The heritage survey was completed in consultation with representatives of the 
Whadjuk TOs and with project personnel from Water Corporation.  The Whadjuk are considered to 
be the most recent TO group within the project area and the most appropriate to consult with on 
Aboriginal heritage and cultural matters.  The surveys consisted of desktop reviews of existing 
information and on-site surveys of the DE.  

A desktop review of the Aboriginal Heritage Inquiry System for the Proposal area was undertaken 
in May 2020, October and December 2021 and January 2022, the results of the inquiry are 
presented in Table 12-6.  Cultural Heritage values found during the January and February 2022 
survey which are in addition to Table 12-6 are presented in Table 12-7. 

Based on the review, the Proposal intersects: 
• Site ID 3503 Honey Possum Site.
• Place ID 22160 Marrynginup.
• Place ID 23053 Alkimos Waugal.

An additional five registered sites are located in close proximity to the Proposal. Six Other Heritage 
Places intersect the pipeline DE or are located in the vicinity of the Proposal area ( Figure 12-3).  
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Table 12-5: Aboriginal survey history (Brad Goode and Associates 2022) 

Heritage 
survey 
area 

Survey type Survey summary 

200680 Archaeological. 2017 – A Report on the Archaeological Assessment of the Whiteman – 
Yanchep Highway Project, Unpublished report prepared for Main Roads 
Western Australia on behalf of Coffey Environments Pty Ltd, BG&E Pty 
Ltd and Main Roads WA.  One Aboriginal archaeological site that 
comprises two scarred trees was identified.  The scarred trees recorded 
in the survey are not located in or near the Integrated Trunk Main 
Project Area. 

200830 Archaeological. 2013 – Report on an Archaeological Survey of Butler to Yanchep 
Railway Alignment, Unpublished report prepared for Public Transport 
Authority.  No Aboriginal archaeological sites were identified. 

21818 Ethnographic. Ballaruk (TOs of Whadjuk territorial boundaries the lands of the Ballaruk 
Peoples) Aboriginal site recording project: additional material. 

21909 Ethnographic. This study provided identification of groundwater related Aboriginal 
Cultural Values on the Gnangara Mound, WA. 

21910 Ethnographic. 2005 – Study of groundwater – related Aboriginal Cultural Values on the 
Gnangara Mound, WA: Volume 1 restricted report. 

21911 Archaeological & 
ethnographic. 

2005 – Study of groundwater – related Aboriginal Cultural Values on the 
Gnangara Mound, Western Australia: Volume 2. Inventory of registered 
sites restricted report for Department of Environment. 

22155 Archaeological & 
ethnographic. 

2005 – Report on an ethnographic and archaeological survey of the 
proposed wastewater treatment plant project area at Alkimos, City of 
Wanneroo, Western Australia. 
The survey area comprised the land within Site A and Site B buffer 
zones and included the footprints for Site A and Site B and the launch 
site on and around Lot 101 at Alkimos, CoW.  No Aboriginal 
archaeological material or sites were identified. 

104091 Archaeological. 1997 – Report on an Archaeological Survey on proposed Mitchell 
Freeway Extension, Romeo Road to Perth-Lancelin Road, Unpublished 
report prepared for Main Roads Western Australia.  No Aboriginal 
archaeological material or sites were identified. 

22224 Archaeological & 
ethnographic. 

1990 – Report of a survey for Aboriginal sites at the Alkimos wastewater 
treatment plant site.  No Aboriginal archaeological material or sites were 
identified. 

104314 Archaeological & 
ethnographic. 

1989 – Report of an Archaeological and Ethnographic Survey for 
Aboriginal Sites, Neerabup, Wanneroo, Unpublished report prepared for 
Bowan, Bishaw & Gorman Environmental Management Consultants.  
No Aboriginal archaeological sites were identified. 

103564 Archaeological. An Archaeological Survey Project: The Perth Area, Western Australia. 
Apr 1972. 

104279 Archaeological & 
ethnographic. 

1990 – Proposed Clarkson, Eglinton and Alkimos Housing 
Developments, North West Corridor.  No Aboriginal archaeological sites 
were identified. 
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Table 12-6: Registered Aboriginal sites location in relation to the Proposal (Brad Goode and 
Associates 2022) 

Table 12-7: Other heritage places location in relation to the Proposal (Brad Goode and Associates 
2022) 

The 
Proposal 

Place ID Description Distance 

Integrated 
pipeline 

Honey 
possum site. 

3503  Mythological at two location points (northern and 
southern).  No Aboriginal archaeological 
component to site. 

Intersects at 
southern 
location 

Integrated 
pipeline 

Nowergup 
Lake. 

17450 Mythological. 400m south 

Integrated 
pipeline 

Lake 
Mariginiup. 

3741 Mythological, hunting place. 650 m west 

SDP DE Karli Spring. 3509 A small wetland in an inter-dunal depression in 
the foreshore reserve as an expression of 
groundwater; the result of a topographic 
depression in the Quindalup South system. 
The spring is 1 m below sea level and located 
approximately 175 m east of the coast. It contains 
permanent water and experiences only minor 
water level fluctuations. 

730 m to the 
southwest 

Integrated 
pipeline 

Orchestra 
shell cave. 

4404 Artefacts / Scatter, Engraving, Arch Deposit, BP 
Dating: 6500BP to 1730BP, Other: PA 19, NE. 

1.1 km south 

SDP DE Jindalee. 20772 Mythical, Natural feature, water source. 1.4 km south 

The 
Proposal 

Place ID Description Distance 

Pipeline Marrynginup 
(lodged). 

22160 Artefacts / Scatter, Ceremonial, Historical, 
Midden / Scatter, Modified Tree, Camp, 
Hunting Place, Meeting Place, Named Place, 
Natural Feature, Plant Resource, Water 
Source, Other: Healing Pit. 

Intersects 
(length of 2 km 
of pipeline). 

Pipeline Lake Adams 
(stored data). 

3396 Mythological, hunting place. Plant resource, 
water source. 

25 m north. 

Alkimos 
WWTP 

Alkimos Waugal. 23053 Mythological, natural features (trees, limestone 
ridges and dunes), water source. 

Intersects 
ASDP site.   

Pipeline SBJ09. 20769 Natural feature, other: Tall Eucalyptus Trees. 570 m south. 
Pipeline Romeo Road 

Pinnacles 
Stored. 

37478 Mythological. 730 m south. 

Pipeline Lake Neerabup 
(lodged). 

3693 Named Place. 1.4 km south. 

Pipeline Lake Mariginiup 
Scarred Tree 
(lodged). 

28616 Modified tree. 1.7 km south. 

SDP DE Swamp. 24404 Mythical, Water Source. 1.83 km south. 
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The on-site Aboriginal heritage survey for the Proposal was completed to identify previously 
unregistered heritage sites that may be present in the DE.  It included two knowledge-sharing 
sessions in which TO representatives spoke to personnel from Water Corporation and the 
Aboriginal cultural/archaeological consultants about their cultural knowledge of the Proposal area 
and environs.  The TO representatives discussed the importance of specific tree species and fresh 
water sources to Whadjuk culture.   The TO representatives want Water Corporation to recognise 
that impacts to the landscape have repercussions for flora and fauna that are contrary to Whadjuk 
cultural values.  Another conflict that the Proposal presents for Whadjuk culture is the disposal of 
surplus dune material and tunnel borings in landfill facilities.  The TO representatives would like to 
see better re-use of material that will be excavated to complete the Project. 

The on-site Aboriginal heritage survey also included visits to the SDP DE, the Alkimos WWTP, 
registered Aboriginal Heritage Site ID 3503 and Other Heritage Places that may be impacted by 
the Proposal.  The results are outlined below in Table 12-8.  The Aboriginal Heritage Survey 
Summary document is provided in Appendix R Alkimos SDP Aboriginal Heritage Survey Summary. 

Table 12-8: Results of Heritage Survey Site Visit (Brad Goode and Associates 2022) 

Survey Location Items Discussed 
SDP DE. • Excavated dune material to be used to construct berm and as fill for future 

housing development.  Excess material to be disposed of offsite. 
• Whadjuk monitors to observe vegetating clearing and excavation. 
• Protocol for managing encounters with artefacts and bones will be 

implemented.  Protocol involves direct advice from Whadjuk advisors. 
Alkimos WWTP 
access road. 

Moodjar trees to be protected: 
• Sacred trees associated with the transition of an Aboriginal person’s spirit. 

Location of proposed 
bore EG40. 

• Minimal disturbance for bore installation (50 m x 50 m). 
• Seeds to be collected from clearing area and used for revegetation at other 

sites. 
• Weeds to be removed. 
• Revegetation of area – input sought from TO survey participants.  
• Annual volume of groundwater to be abstracted to blend with desalinated 

water. 
• Landscape within drawdown cone to monitored for detrimental effects of 

groundwater abstraction. 
• Survey participants did not identify Aboriginal heritage sites at this location 

or cultural issues with groundwater abstraction. 
Alkimos Beach. SDP inlet and outfall pipes: 

• Whadjuk representative suggested local re-use of the excavated tunnel 
material to keep it near its source. 

• Whadjuk representative suggested that an opportunity be created to share 
stories about the area as part of the ASDP Project.  

• Survey participants did not identify any concerns regarding impacts to 
Aboriginal Heritage/cultural values associated with construction or operation 
of the SDP inlet and outfall pipelines. 

Aboriginal Heritage 
Site ID 3503 – Honey 
Possum Site 

• Current pipeline route requires vegetation clearing. 
• Alternative route along Neaves Road requires removal of a large tree and 

the work would impact Lake Adams. 
• TO survey participants would prefer no disturbance of site, but some might 

consent to a reduced disturbance area (10 m from Greenvale Road). 
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Survey Location Items Discussed 
• Some TO survey participants do not plan to give consent to approval for 

impacts to Site ID 3503 under Section 18 of the Aboriginal Heritage Act 
(1972) for Site ID 3503. 

The on-site Aboriginal archaeology survey for the Proposal was completed in January and 
February 2022.  It was completed to identify and report any Aboriginal archaeological sites that 
may be present in the DE.  The survey included visits to the SDP DE, Aboriginal Heritage Site ID 
3503 and Other Heritage Place ID 22160.  Two representatives from the Whadjuk TO group 
participated in the archaeological survey.  The survey team walked transects at the SDP DE and 
inspected the pipeline route.  No excavations were completed as part of the archaeological survey.   

 
The Water Corporation is currently investigating alternative options for the location of two sections 
of the Proposal pipeline.  The Proposal Pipeline options are under consideration to avoid two 
Aboriginal Heritage Sites on the request of Traditional Owners.  The options are presented in this 
document to enable the public to comment on the alternatives.  The options may be subject to an 
EP Act Section 43A Change of proposal prior to assessment should the alternatives be found 
feasible.  The Proposal options are presented in Appendix T Alkimos Options Assessment.  

 

The survey team noted that past and present land use practices have resulted in the disturbance of 
large portions of the survey area.  If present, artefacts might have been destroyed, buried or 
concealed.  The surveyors attributed the lack of artefacts at the SDP DE to the absence of nearby 
potable water sources.  No Aboriginal archaeological sites or material were identified in the current 
survey.  

12.4.3 Non-indigenous heritage  

A search of the State Heritage Register and the Australasian Underwater Cultural Heritage 
Database (AUCHD) identified that there are two non-indigenous heritage sites, shipwrecks, located 
off the coast of Alkimos, the SS Alkimos, and the Barque Eglinton (Appendix L, Figure 12-4). The 
SS Alkimos (WA State Register Place No. 14294 and Shipwreck Id 3649) lies approximately 700 m 
to the north of the proposed outfall pipeline, while the Eglinton (WA State Register Place No. 9523 
Shipwreck Id 3999) lies approximately two kilometres south of the proposed intake pipeline 
(AUCHD 2020).  

The SS Alkimos was a motor vessel built in 1943 in Baltimore, USA. It wrecked above water on 20 
March 1963, with 30 crew on board but no cargo (Appendix L). 
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 Figure 12-3: Aboriginal heritage sites and native title 
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Figure 12-4: European heritage sites  
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The Eglinton, a Barque sailing rig was built in 1848 in Quebec, Canada, and wrecked on 3 
September 1852. This was an important site when it was discovered, it had not been looted and 
gave the opportunity to learn about shipwrecks on a high-energy, shallow water reef environment 
(Appendix L).  

The SS Alkimos and the Barque Eglinton are not protected under State or Commonwealth 
legislation however, they are both well known locally. 

12.4.4 Socio-economic  

12.4.4.1 Employment – 

At the peak of construction of the Proposal, the number of people directly employed will likely 
range between 200 and 500 people. It is proposed that an additional 50 to 100 people will be 
employed during the installation of the pipeline. Indirect employment opportunities may be 
generated as a result of contracting, sub-contracting arrangements or through the service 
industries (ERM, 2018). 

During operation of the SDP, approximately 20 to 25 people will be required, and additional 
temporary opportunities will also exist for maintenance on the SDP (Appendix L). 

12.4.4.2 Property values  

The SIA report states that Alkimos housing prices decreased during 2013 – 2015, although 
property sales increased steadily (Appendix L). The decrease in housing prices in the Greater 
Perth region was likely attributed to the economic slowdown in WA over the past several years. 
Available information to the end of 2019 indicates that median housing prices in the Greater Perth 
region and CoW continued to decline between 2015 – 2019. However, house prices in 2018 – 
2019 appeared to remain at a more stable median amount (REIWA, 2020).  

12.4.4.3 Commercial uses  

There are a range of commercial activities in and around the Alkimos area, including diving and 
fishing. A range of dive charters operate from Mindarie Marina, which is located 7.5 km south of 
Alkimos. Alkimos Reef and SS Alkimos shipwreck are used less often than other sites in the area 
(Appendix L). Fishing charters also leave from Mindarie Marina, and potentially traverse the area 
offshore of Alkimos on their way north; however, they do not specifically target the Alkimos area. 
DPIRD (Fisheries) operates in the waters offshore Alkimos, which is a monitoring location for a 
DPIRD rock lobster monitoring program. 

12.4.5 Infrastructure, services, and roads  

Alkimos is located within the CoW, who manages a portfolio of infrastructure assets with a value of 
$1,974 million, with 52% of this being transport infrastructure, followed by stormwater drainage 
(17%), buildings (15%), parks (13%), coastal protection (2%) and natural areas (1%) (CoW, 2019). 
The CoW has long term plans for growth and renewal of its infrastructure, with a particular focus on 
roads and pathways (CoW, 2019). Alkimos has a range of infrastructure and services including the 
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completion of stage one of the Gateway Shopping Precinct, which offers a range of amenities and 
services. Additional facilities proposed, that are yet to be built at Alkimos as part of agreed 
developer contributions, include an indoor recreation centre, library, multipurpose hard courts 
(CoW, 2014) and the Alkimos Surf Lifesaving Club.  

There are two main access roads to Alkimos, Wanneroo Road and Marmion Avenue. Traffic 
congestion is highest early in the day, and from late afternoon to evening which is likely to 
represent the commute to and from work, and school drop-off and pick-up. 

12.4.6 Recreation and tourism  

As described in Appendix L, the Alkimos coastline (beaches and marine area) provide residents 
and visitors with recreational activities including beach walking, swimming, snorkelling, fishing, and 
boating. Fishing includes boat-based angling for finfish and sharks, shore-based fishing and 
spearfishing and recreational cray fishing through pots and hand collection. The nearest boat 
launch to Alkimos is at the Mindarie Marina, approximately 7.5 km south. Other recreational 
activities include the membership of the Alkimos Surf Life Saving Club, surfing, diving on the 
Alkimos Reef (approximately 1.5 km offshore), Pipidinny and Hugill reefs (approximately 2 km 
north and northwest) and Pamela Shoal (approximately 3 km southeast). 

The CoW has a range of tourist and visitor attractions, including Yanchep National Park located 
approximately 7 km north of the Proposal. 

12.5 Potential impacts 

The potential impacts on social surroundings that may arise during the proposed construction and 
operation activities were assessed via a desktop review. The potential for impacts to social 
surrounds resulting from the Proposal are summarised in Table 12-9.  

Water Corporation continues to refine the terrestrial pipeline alignment to avoid potential impacts to 
cultural heritage .Appendix T Alkimos Options Assessment includes a report assessing two 
alternative locations of short section of pipeline to avoid cultural heritage values.  Water 
Corporation incudes these options for public consultation as they may form the basis of a minor 
project amendment prior to EPA assessment. 
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Table 12-9: Potential construction and operations impacts to Social Surroundings 

 Potential impacts Impact Context Significance of Impacts (prior 
to the application of mitigation 
measures) 

C
on

st
ru

ct
io

n 
Reduced amenity – increased noise 
and vibration. 

Direct Construction noise may impact the surrounding residential areas. Site preparation and construction activities conducted by 
heavy plant have the potential to result in noise emissions to the nearby residential receptors for the duration of the 
construction works, which may cause annoyance or sleep disturbance depending on the time and period of operation.  
Vibration from construction activities can potentially cause impacts of the following types: 
• Heritage items or vibration sensitive activities 
• Human comfort (response to vibration) 
• Ground-borne noise 
• Structural damage. 
Installation of the intake and outfall tunnels and marine risers may produce noise and vibration in the marine environment. 
Excessive noise or vibration may disturb marine fauna, potentially resulting in movement away from the area to more 
favourable conditions potentially causing disruption to commercial and recreational fishing activities. Marine noise and 
vibration potential impacts are assessed within the Marine Fauna Environmental Factor. 

Moderate 

Reduced amenity – increased dust. Direct Dust generated during construction activities in the Proposal may reduce the amenity of residents and the conservation areas.  
The SDP DE is situated amongst sand dunes; therefore, wind borne sand from construction activities has the potential to 
cause impacts to the amenity of the residential and conservation area surrounding the site. 

Moderate 

Reduced amenity – increased light. Direct Excessive light emission caused by the requirement for 24 hours lighting at the construction site (during tunnelling of the 
marine intake and outfall pipelines) and during operation of the SDP for safety purposes may occur. Light may cause 
annoyance or sleep disturbance at night. 
However, given the nearest residential properties are located approximately 600 m to the south of the SDP DE and it has 
been strategically located within a natural hollow with further excavation, the potential impact of light pollution to the nearby 
residential areas at night is expected to be negligible. 

Insignificant / Slight 

Reduced amenity – reduced visual 
amenity. 

Direct Reduced visual amenity may be caused during the construction phase by land clearing and disturbance of natural heritage, 
general construction activities and materials and during operation by the buildings and infrastructure associated with the SDP. 

Minor 

Loss and/or damage to Aboriginal 
heritage values.  

Direct Based on the review, the Proposal intersects: 
• Site ID 3503 Honey Possum Site.  
• Place ID 22160 Marrynginup. 
• Place ID 23053 Alkimos Waugal. 
Marine tunnelling avoids reef. 
Lay down adjacent to Adams Lake.  
Excess soil from civil works to be relocated. 
Additional potential impacts include to Moodjar trees and management of fill. 

Significant / Major 

Loss and/or damage to non-
indigenous heritage values. 

Indirect The SS Alkimos and Barque Eglinton shipwrecks could be damaged from construction activities, and noise, vibration and 
sediment impacting marine flora growing on the wrecks and marine fauna who rely on the flora for food and structures for 
shelter.  
However, the alignment of the intake and outfall tunnels and the locations of the intake and outfall risers have been chosen to 
avoid the shipwrecks, which are located at least 700 m from marine infrastructure. Given this separation distance, impacts to 
the shipwrecks, impacts from construction activities are not expected. Similarly, given the use of TBMs and the locations of 
the marine intake and outfall risers, no impacts to recreational bathers and swimmers in near shore waters are anticipated. 

Minor 

Increased traffic (terrestrial vehicles). Direct For the duration of construction, traffic entering and exiting the Proposal may contribute to traffic congestion surrounding the 
area. The roads surrounding the SDP DE are likely to experience an increase in traffic from trucks and vehicles transporting 
people and materials to and from the site. 

Moderate 

Increased traffic (marine vessels).  Direct The use of vessels for the construction of the marine infrastructure will cause an in increase in marine vessel congestion and 
the potential for an accident to occur during this period. However, impacts are likely to be short in duration, behavioural and 
isolated to the immediate area surrounding vessels required for construction and tunnelling activities. 

Minor 

Altered marine environment / 
disruption to commercial and 
recreational fisheries.  

Indirect Construction of the marine risers, of the intake and outfall pipeline may result in increased sediment around the activity area 
and other disruptions to offshore activities. Excessive sediment may disturb marine fauna, resulting in movement away from 
the area to more favourable conditions potentially causing disruption to commercial and recreational fishing activities.  
In addition, construction of the intake and outfall pipeline could disrupt offshore activities, due to the presence of machinery 
during construction and infrastructure during operation, and associated exclusion zones; and underwater noise generated 
during construction. Impacts are listed in the following sections.  

Minor 
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 Potential impacts Impact Context Significance of Impacts (prior 
to the application of mitigation 
measures) 

However, marine impact assessments concluded that there would be no significant residual impacts to marine environmental 
quality predicted to occur from the construction of the Proposal (Section 6.10). As such there are not expected to be any 
impacts to the associated recreational and commercial marine values (Appendix L). 

O
pe

ra
tio

ns
 

Reduced amenity – increased noise 
and vibration.  

Direct The SDP will operate 24 hours a day generating noise from pumps, process equipment and auxiliary systems (e.g., heating, 
ventilation, and air conditioning). Noise can impact local amenity at the nearby residential receptors and conservation areas 
reducing the quality of the environment for nearby residents. 
An operational noise assessment for the Proposal identified that the Reverse Osmosis (RO) system will be the largest 
contributor to the noise emitted from operations of the SDP (Jacobs, 2020).  
An acoustic barrier in the form of a bund will be established as an integral feature of the final earthworks design at the western 
end of the SDP DE. 
Water Corporation will limit operations of dominant plant to the normal working hours and develop and implement a Noise and 
Vibration Management Plan for operations outside of the normal working hours. 
The overall impact from noise on social surrounds will be minor. 

Minor  

Reduced amenity – increased light 
and reduced visual amenity.  

Direct Increased duration of light caused by the requirement for 24 hours lighting of the SDP during operations for safety purposes, 
may cause annoyance or sleep disturbance at night to local residents. 
Given the SDP has been strategically located within a natural hollow, the potential impact of light pollution to the nearby 
residential areas at night is expected to be negligible. 

Insignificant / Slight 

Reduced amenity – increased odour.  Direct Desalination processing of the SDP requires biological material to be screened out of the intake water (e.g., seaweed) and 
may result in odour impacts at the nearby residential, conservation and recreational areas if not managed appropriately 
(Appendix M).  
The design of the SDP includes a channel macerator that will process the waste and direct it to the outfall chamber for 
discharge back into the marine environment avoiding the need to handle and store the waste on site. 

Minor 

Increased traffic (terrestrial vehicles. Direct Operation of the SDP will increase the volume of traffic, particularly on distributor roads (including Marmion Avenue), as a 
result from the transport of goods, services, and workers at the SDP. However, a dedicated access road already exist for the 
operation of the Alkimos WWTP and will be used for the Proposal. 

Insignificant / Slight 

Altered marine environment / 
disruption to commercial and 
recreational fisheries – indirect. 

Indirect The discharge of brine from SDP operations has the potential to cause localised salinity stratification which could result in a 
reduction in water quality. Stratification may result in reduced dissolved oxygen concentrations locally, which may reduce 
populations of fish and other marina fauna as they move away from unfavourable conditions. If populations are reduced 
locally, recreational, and commercial fishing activities may be impacted. 
However, marine impact assessments concluded that there would be no significant residual impacts to marine environmental 
quality predicted to occur from the construction of the Proposal (Section 5). As such there are not expected to be any impacts 
to the associated recreational and commercial marine values (Appendix L). 

Insignificant / Slight 

Altered socio-economic outcomes. Indirect Development of Proposal will potentially impact socio-economic aspects in positive and negative ways, such as decreased 
land or property values because of the presence of the SDP or pipeline and property investment value. However, it will also 
provide positive socio-economic impacts in terms of increased employment opportunities, stakeholder income and revenue for 
local businesses. 
The outcomes of overall socio-economic impact assessment were that the Proposal would provide positive impact to residents 
in Alkimos and along the pipeline. 

Insignificant / Slight 

Disruption of tourism and recreational 
uses.  

Indirect Tourism and recreation may be impacted by several potential impacts as discussed previously, they include exclusion zones, 
reduced amenity and potentially altered natural and cultural heritage values. However, the reduction or alteration of tourism 
and recreation activities is likely to be short-term resulting in a minor impact to social surrounds. 

Minor 
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12.6 Assessment of impacts 

The assessment of the following impacts as they relate to the proposal are outlined below: 
• Amenity noise and vibration impacts.  
• Amenity dust impacts. 
• Cultural heritage Aboriginal heritage values. 
• Increased vehicular traffic (Terrestrial).  

12.6.1 Amenity -Noise and vibration – Assessment of impacts  

Potential impacts of the Proposal on amenity during construction and operation may include 
increased noise and vibration caused by general construction activities, earthworks, machinery, 
vehicle reversing beepers, transport and movement of materials and goods. The use of 
compaction equipment during earthworks and the processes involved in backfilling the pipeline 
trench may also increase vibration.  

Construction noise  

Construction is likely to take approximately four years and residential receptors may be impacted 
over this period.  Above ground construction activities are proposed to be conducted during 
‘normal working hours’ – between 7 am and 7 pm Monday to Saturday (excluding public holidays) 
as defined by the Environmental Protection (Noise) Regulations 1997 and in accordance with CoW 
requirements.  

There are no specific noise limits that apply for construction work undertaken during construction 
hours. However, underground construction activities (i.e., use of TBMs for the marine intake and 
outfall tunnels) will occur continuously and at night (e.g., outside of ‘normal working hours’). The 
first significant construction task will be to complete bulk earthworks for the SDP.  Bulk earthworks 
will be constructed during normal working hours and will include construction of an earth berm on 
the western boundary of the SDP DE. This earth berm will serve as a sound barrier as well as 
mitigating aesthetic and stray light from construction and operating impacts on the future western 
residential area (Alkimos Coast).  

Construction noise at future sensitive receptor locations 200m and 500m and at existing sensitive 
receptors 1000m from the ASDP site is presented in Table 12-10.  Construction of the SDP will be 
complete before future sensitive receptor locations R 1, R2, R5 to R8 are established.  

If future sensitive receptors within 200 m of the works were established prior to construction 
completed, there would be predicted to exceed their night-time assigned noise levels with 12 of the 
20 identified noise producing machinery if used during night-time hours.  Again. If future sensitive 
receptors within 500m of the works are predicted to exceed their night-time assigned noise levels 
with 6 of the 20 identified noise producing machinery if used during night-time hours.   

The closest existing sensitive receptors are 700 m and 1200m from the ASDP site.  At 1000 m 
from the SDP DE 4 of the 20 identified noise producing machinery if used during night-time hours.   
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Any works undertaken outside of normal working hours will adhere to the regulation requirement 
outlined in CEMF therefore no construction noise exceedances are predicted.   

Table 12-10: Construction noise source levels with attenuation compared to indicative assigned 
night-time levels. (Jacobs 2020) 

Plant  
Distance 

Estimated SPL DBA at distance (with Bund) Indicative 
range of 
assigned 
night time 
levels Note 1 

200 m 500 m 1000 m 2000 m 
Closest 
Receptor 

Future 
receptor R5 
at 200 m  

Future 
receptor R2 
and R6, at 
300m; and 
R7 and R1 
500 m 

Existing 
receptor R3 at 
700 m, and R4 
at 1200 m. 
Future 
Receptor R8 
at 800 m 

 

Overall 
SWL 
dBA 

Backhoe 96 26 20 18 14 35-38 
Backhoe 
(Auger) 

107 37 31 29 25 35-38 

Bulldozer 114 44 38 36 32 35-38 
Compactor 102 32 26 24 20 35-38 
Concrete 
agitator truck 

108 38 32 30 26 35-38 

Concrete 
pump truck 

110 40 34 32 28 35-38 

Concrete 
saw 

119 49 43 41 37 35-38 

Crane 
(mobile) 

98 28 22 20 16 35-38 

Excavator 111 41 35 33 29 35-38 
Frontend 
loader 

110 40 34 32 28 35-38 

Generator 
(diesel) 

102 32 26 24 20 35-38 

Hand-tools 
(electric) 

101 31 25 23 19 35-38 

Hand-tools 
(pneumatic) 

119 49 43 41 37 35-38 

Jack 
hammers 

117 47 41 39 35 35-38 

Rock 
breaker 

116 46 40 38 34 35-38 

Roller 
(vibratory) 

112 42 36 34 30 35-38 

Truck (>20 
tonnes) 

109 39 33 31 27 35-38 

Truck 
(dump) 

1198 49 43 41 37 35-38 
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Plant  
Distance 

Estimated SPL DBA at distance (with Bund) Indicative 
range of 
assigned 
night time 
levels Note 1 

200 m 500 m 1000 m 2000 m 
Closest 
Receptor 

Future 
receptor R5 
at 200 m  

Future 
receptor R2 
and R6, at 
300m; and 
R7 and R1 
500 m 

Existing 
receptor R3 at 
700 m, and R4 
at 1200 m. 
Future 
Receptor R8 
at 800 m 

 

Overall 
SWL 
dBA 

Truck (water 
cart) 

111 41 35 33 29 35-38 

Welder 101 31 25 23 19 35-38 
Red exceeding night time assigned levels 
Amber – within assigned night time levels 
Below assigned night time levels 

Construction vibration  

The Proposals construction vibration can potentially cause impacts of the following types (Jacobs, 
2020): 

• Heritage items or vibration sensitive activities. 
• Human comfort (response to vibration). 
• Ground-borne noise. 
• Structural damage. 

No vibration sensitive heritage structures have been identified in the vicinity of the proposed 
construction area (Jacobs, 2020). An estimation of potential vibration impacts from underground 
tunnelling work for the SDP has been conducted based on general underground tunnelling 
equipment sources and approximate slope distance to the nearest sensitive receptors (Jacobs, 
2020). The closest receivers, which will not be constructed until post ASDP and tunnel 
construction, are assessed to be the future residential developments located to the west of the 
SDP, directly above the raw water intake and brine discharge tunnels with a minimum depth of 
40m.   

A conservative estimate of ground-borne vibration propagation, based on literature and internal 
Jacobs’ TBM vibration data, indicate that the resulting vibration at ground level at the future and 
existing residential development sites (Figure 12-5) would be less than 1 mm/s PPV (Table 12-11.  
This is well within the limits suggested by the German standard for Vibrations in buildings (DIN 
4150-3:2016) and is highly unlikely to cause any structural damage of buildings. Furthermore, this 
level is highly unlikely to cause any issues during construction work.  
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Table 12-11: Vibration guide values for cosmetic building damage (BS7385-2:1993; Jacobs 2020) 

Type of Building & 
Location 

Peak particle velocity (PPV mm/s) Comment 
4 to15 Hz 15 to 40 Hz 40 Hz and 

above 
Vibration Standard  BS7385-2:1993 
Reinforced or framed 
structures Industrial and 
heavy commercial buildings 

50  

Un-reinforced or light framed 
structures Residential or light 
commercial type buildings  

15 to 20 20 to 50 50 

Future housing development 
(Post ASDP Construction) 
Note 1 

<1 No damage to buildings 
expected Note 1 

Existing housing 
development Note 2 

<1 No damage to buildings 
expected Note 2 

Note 1 New housing development: directly above the raw water intake tunnel); Distance to tunnel:40.6m (minimum depth 
equivalent to slope distance to point directly above). 
Note 2 Existing housing development: Distance to Tunnel :1001m (40.6m depth plus 1000m horizontal distance used to 
calculate slope distance). 

With respect to human comfort, vibration arising from construction activities must comply with 
criteria presented in Assessing Vibration: a technical guideline, (DECC, February 2006) and British 
Standard 6472-1: 2008 Guide to evaluation of human exposure to vibration in buildings Part 1: 
Vibration sources other than blasting [BS 6472-1:2008]. DECC, 2006 identifies three different 
forms of vibration associated with construction activities: 

• Continuous: uninterrupted vibration occurring over a defined period. 
• Impulsive: short-term (typically less than two seconds) bursts of vibration which occurs up 

to three times over an assessment period. 
• Intermittent: interrupted periods of continuous or repeated impulsive vibration, or 

continuous vibration (Jacobs, 2020). 

Table 12-12 presents the predicted vibration levels with respect to human comfort and ground-
borne noise at existing and future sites shown in Figure 12-5. 
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Figure 12-5: Construction Vibration assessment locations for existing and future development   
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Table 12-12: Predicted vibration levels with respect to human comfort and ground-borne noise at 
existing and future sites 

Type of Building 
& Location 

Human Comfort Ground-borne noise 
VDV m/s 1.75 Comment dBA Comment  

Existing housing 
development Note 2 

and 3 

VDVb,day< 0.1 m/s1.75 

VDVb,night< 0.1 m/s1.75 

 

Day: Adverse 
comment not 
expected Note 3 
Night: Adverse 
comment not 
expected Note 3 

 

30-40  Potential for minor 
exceedance to night-time 
residential limits (35 dBA) 
over limited duration as 
the TBM approaches the 
closest distance to the 
receiver and then moves 
further away. 

Future housing 
development (Post 
ASDP 
Construction) Note 1 

and 3 

VDVb,day< 0.8 m/s1.75 

VDVb,night< 0.7 m/s1.75 

 

Day: Adverse 
comment possible 
Note 3 

Night: Adverse 
comment probable 
Note 3 

Up to 60  Exceedance to residential 
noise guide levels is 
predicted during 
tunnelling activities. 
These exceedances will 
be of limited duration as 
the TBM approaches the 
closest distance to the 
receiver and then moves 
further away. 

Note 1 New housing development: directly above the raw water intake tunnel); Distance to tunnel:40.6m (minimum depth 
equivalent to slope distance to point directly above). 
Note 2 Existing housing development: Distance to Tunnel :1001m (40.6m depth plus 1000m horizontal distance used to 
calculate slope distance). 
Note 3 DECC 2006; additionally, BS6472-1:2008 (updated guidelines using VDV metrics for intermittent and continuous 
vibration). 

Development of Alkimos Coast is expected to proceed in a frontal manner from the south over the 
course of several years, which will result in there being no sensitive receptors within 200 m at the 
time of the tunnelling. 

No adverse impacts are expected for vibration from human comfort at existing housing 
development location as both day and night vibration levels are below the DECC (2006) daytime 
preferred and maximum VDV limit 0.2 m/s1.75 and Maximum 0.40 m/s1.75 respectively.  

For the future housing if insitu during construction adverse comment is possible during the day and 
probably at night exceeding the DECC (2006) night time preferred and maximum VDV limit 0.13 
m/s1.75 and Maximum 0.26 m/s1.75 respectively. 

The vibration will generate ground-borne noise which may exceed the night-time residential limits 
(e.g., 35 dB(A)) for locations within up to 300 m of the tunnel alignment. This noise assessment is 
conservative because it allows for the shallowest tunnel technically possible. As the TBM 
approaches the closest distance to the receptor, the ground-borne noise would increase to a peak 
and then reduce again as the TBM moves further away, such that any exceedances would be 
limited in duration (Jacobs, 2020). The tunnelling works will commence from within the SDP DE 
and pass under the proposed residential area during the first part of tunnel construction. This will 
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result in the tunnel construction under Alkimos Coast being complete prior to construction of any 
residences.  

Terrestrial vibration impacts during construction of the Proposal are considered unlikely to cause 
significant impacts to the residential receptors surrounding the SDP DE. Nearest existing 
residential receptors are 600 m to the south and 1 km to the north, which provides sufficient 
separation distance. Along the pipeline DE, residential receptors are situated in closer proximity to 
construction activities. However, the concentration of residences is substantially reduced as the 
pipeline DE has been deliberately chosen to avoid residential areas as much as possible. In 
addition, construction methodology for the installation of the pipeline is to progress installation 
along the route in sections. As a result, the duration of construction impacts in any one location are 
anticipated to be short (Jacob 2020) 

The impacts of noise, vibration, and increased sediment in the marine environment on benthic 
communities and marine fauna have been assessed in Sections 6 and 7 of this report. The 
assessments concluded that there would be no significant residual impact to benthic communities 
or marine fauna predicted to occur from the construction of the Proposal. As such there are not 
expected to be any impacts to the recreational and commercial values attached to these elements. 

Operational noise and vibration 

An operational noise assessment has predicted operational noise for ASDP together with other 
potential future water infrastructure.  The following infrastructure has been assessed individually 
and cumulatively under ‘worst case’ wind conditions: 

• 100GL ASDP with noise control. 
• Future 100% development WWTP with noise control. The existing wastewater treatment 

plant is currently at the first stage of development. Future stages have been designed but 
are currently not required and are proposed to be constructed when needed. 

• Alkimos Water Recycling Plant (AWRP) (HAS 2021). 

The detailed assessment undertaken by Herring Storrer Acoustics is included in Appendix O 
Environmental Noise Assessment, Proposed Alkimos Desalination Plant, Revised Topography 
(Herring Storer Acoustics, 2021) which models operational noise impacts of ASDP and other 
development with the proposed topography including the bund (Figure 12-6) 

The predicted noise emissions and applicable ‘assigned levels’ for identified existing and future 
noise sensitive receptors are down in Table 12-13 for receptor locations R1 to R8 in Figure 12-7.   
The predicted noise emissions for the SDP with noise control alone is presented in Figure 12-7 and 
the predicted noise emissions for SDP, WWTP and AWRP with noise control fully developed in 
presented in Figure 12-8. The noise control applied as part of the SDP, WWTP and AWRP design 
is outlined in Table 12-14. 
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Figure 12-6: Proposed site topography and development (I 2021) 

Table 12-13: Operational impacts from ASDP, WWTP and AWRP  (I 2021) 

Receptor Location 
Description 

Assigned 
Level – 
night-time 
noise LA10  

Future 
WWTP 
LA10 
dB(A) 

AWRP 
LA10 
dB(A) 

ASDP 
LA10 
dB(A) 

Combined 
LA10 dB(A) 

Comment  

Bracketed noise levels are adjusted for 
noise characteristic  

R1 West future 
residential 

37 25.7 
(30.7) 

11.8 
(16.8) 

28.4 
(33.4) 

30.3 (35.3) Complies 

R2 West future 
residential 

38 24.9 
(29.9) 

17.8 
(22.8) 

26.0 
(31.0) 

28.8 (33.8) Complies 

R3 South boundary 
existing residential 

37 22.1 
(27.1) 

10.0 
(15.0) 

22.7 
(27.7) 

25.6 (30.6) Complies 

iR4 North existing 
residential  

35 19.6 
(24.6) 

10.8 
(15.8) 

15.8 
(20.8) 

21.6 (26.6) Complies 

R5 West future 
residential 

38 23.2 
(28.2) 

15.3 
(20.3) 

25.9 
(30.9) 

28.0 (33.0) Complies 

R6 West future 
residential 

38 21.7 
(26.7) 

13.8 
(15.8) 

26.2 
(31.2) 

27.7 (32.7) Complies 

R7 West future 
residential  

38 25.2 
(30.2) 

17.6 
(22.6) 

22.8 
(27.8) 

27.7 (32.7) Complies 
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Receptor Location 
Description 

Assigned 
Level – 
night-time 
noise LA10  

Future 
WWTP 
LA10 
dB(A) 

AWRP 
LA10 
dB(A) 

ASDP 
LA10 
dB(A) 

Combined 
LA10 dB(A) 

Comment  

Bracketed noise levels are adjusted for 
noise characteristic  

R8 North boundary 
future residential 

37 23.5 
(28.5) 

16.8 
(21.8) 

17.5 
(22.5) 

25.2 (30.2) Complies 

Table 12-14: Outline Operational noise management mitigation plan ASDP and WWTP (I 2021) 

 

Infrastructure  Item Design Noise Control  
ASDP Reverse 

Osmosis Building 
• Central pump/ energy recovery unit hall with anticum lined sheet 

metal roof, horizontal acoustic baffle beneath.   
• Outer building acoustic louvres. 
• Ridge vent attenuation, double layer skylights RW 32.  
• Potential for internal acoustic enclosures over energy recovery 

units in liu of upgraded roof elements 
• Double acoustic louvres – RW 33 (600L, 300 air, 300L) 

Membrane 
Filtration Building  

• Anticon lined sheet metal roof, 600mm acoustic louvres, 
acoustic ridge vent 

DWPS • Located on far side of DWPS building 
• Additional layer of barrier sheeting beneath roof sheeting (with 

air gap) RW 41 
• Double layer skylights 
• Discharge silencers on ventilation fans 

DWPS Pipe – 
External 

• Locate on north side of DWPS, attenuate via lagging, barriers or 
equivalent 

External pumps • Locate in enclosures or behind acoustic barrier to control noise 
emissions 

Backwash 
seawater valve 

• Locate in enclosure including pipe downstream, or suitable 
acoustic barriers, consider quiet valve selection with controlled 
back pressure to reduce noise generation, or VSD pumps to limit 
valve as a flow controller 

IPS • Enclosed pumps station with attenuated ventilation systems 

WWTP Aerator 
Motors/Drives 

• In open ended sheet metal enclosures  
• Close in with 300 mm acoustic louvres or equivalent to reduce 

noise emissions 
Oxidation Fan 
Stacks 

• Fan discharge attenuators reducing stack noise 
• Splitter silences using Stratocell Whisper sound absorber or 

equivalent 
• Lag fan casing and part discharge duct 

WWTP Pumps  • WAS pumps  
• Acoustic enclosures or barriers on the west and south sides. 

AWRP Buildings • Within sheet metal buildings acoustic building with acoustic 
louvres to any openings 

External Sources • Locate within or north side of buildings  
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Figure 12-7: ASDP operational noise predictions 
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Figure 12-8: Full development ASDP, WWTP AWTP operational noise predictions 
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The Alkimos SDP site has residential development on the south (existing), and potential future 
residential development to the west and northern edges of the wastewater treatment plant 600m 
odour buffer zone (HAS 2021). 

The predicted is noise level at locations R1 to R8 from the operation of the ASDP alone, and with 
ASDP, WWTP and AWRP developed (Full development scenario) is predicted to comply with night 
time noise levels prescribed under the Environmental Protection (Noise) Regulations 1997. 

The level of acoustic mitigation for the Alkimos site is slightly higher than for previous plants, 
including the Southern Seawater Desalination Plant and the Beenyup Water Recycling Plant. In 
addition, the existing Alkimos Wastewater Treatment Plant will require retrospective noise control 
and the future development of this plant will require the same level of noise control.  With 
appropriate noise mitigation, the predicted noise emissions from the proposed operations comply 
with the ‘assigned level’ at all times (HAS 2021). Water Corporation commits to undertake a noise 
assessment at detailed design to ensure the noise emission outcomes meet required standards. 

The close proximity of the proposed desalination plant and the other future developed wastewater 
treatment and recycling plants to the future residential areas has the potential for significant noise 
emission. It is possible to attenuate these plants, in a similar way to the Southern Seawater 
Desalination Plant, which was located adjacent a potential future residential sub‐division. The 
extent of noise mitigation is significant, requiring the integration of acoustic design into the project 
during design, rather than as an ‘add on’ towards the end of design (HAS 2021). 

Vibration from operating desalination plants is not a demonstrated issue requiring specific 
management as such evidenced by both Perth Seawater Desalination Plant and Southern 
Seawater Desalination Plant.  The closest sensitive receptor from operational Southern Seawater 
Desalination Plant is approximately 900m.  Since operations commenced in 2012 Water 
Corporation has not received a vibration related complaint.   However, Water Corporation commits 
to undertake a vibration assessment during detailed design to ensure vibration outcomes continue 
to be imperceptible. 

12.6.2 Amenity – Dust  

Increased dust emission may be caused by general construction activities, earthworks such as 
excavation and trenching, movement of vehicles and machinery, disturbed / cleared areas, 
reduced resistance to weathering and erosion.  

As described in Appendix L, during construction, dust is likely to be generated due to several 
factors, including removal of vegetation and topsoil across the SDP DE and exposure to strong 
onshore afternoon winds typical of the local coastline. It is possible that increased dust and sand 
created by construction activities could travel to residential areas causing an amenity impact.  

12.6.3 Aboriginal heritage values  

Potential direct impacts of the Proposal on heritage values during construction and operation may 
include disturbance, damage, or removal of known or unknown Aboriginal heritage sites / and or 
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artefacts by vehicles access, use of machinery and land clearing; disturbance or damage to natural 
heritage sites during construction vehicle access, use of machinery, land clearing.  

ASDP is currently proposed to impact on the following Aboriginal heritage values: 
• Site ID 3503 Honey Possum Site.  
• Place ID 22160 Marrynginup lies within the pipeline DE for approximately 2 km. 
• Place ID 23053 Alkimos Waugal. 

Aboriginal and other heritage places located within the pipeline DE occur on previously directed 
areas (such as roads) and therefore there is a low risk that installation of the integration pipeline 
will impact upon these sites. All potential impacts to heritage places will be managed under the 
TCEMP using the TCEMF. 

Based on the desk-top Aboriginal archaeological review, there are Aboriginal archaeological 
components to Other Heritage Place ID 22160 (Marrynginup) and Water Corporation are 
recommended to avoid impacting upon or disturbing this location.  If impacts to Other Heritage 
Place ID 22160 cannot be avoided, Water Corporation will need to seek consent of the Minister of 
Aboriginal Affairs to proceed with activities that may disturb the site, as per Section 18 of the 
Aboriginal Heritage Act (1972).   

TOs have recommended: 
• Site ID3503 Honey Possum Site is avoided. 
• Site ID22160 Marrynginup is avoided.  
• Site ID3396 Lake Adams is avoided (adjacent to proposed construction laydown) and 

vegetation near site is protected, where possible.  
• Only endemic plants are used for revegetation. 
• By products of tunnelling and sand excavation from the dune be kept near place of origin. 
 

The Water Corporation is currently investigating alternative options for the location of two sections 
of the Proposal pipeline.  The Proposal Pipeline options are under consideration to avoid two 
Aboriginal Heritage Sites on the request of Traditional Owners.  The options are presented in this 
document to enable the public to comment on the alternatives.  The options may be subject to an 
EP Act Section 43A Change of proposal prior to assessment should the alternatives be found 
feasible.  The Proposal options are presented in Appendix T 

 

12.6.4 Traffic  

There are a number of direct impacts that may arise from an increase in vehicle and vessel 
movements during construction and operation. These may include an increase in congestion, 
which will be an inconvenience for existing road users and additional wear and tear on the road 
surfaces.  



 

361  

 

As described in Appendix L, construction and operation will increase the volume of traffic, 
particularly on distributor roads (including Marmion Avenue), as well as the number of offshore 
vessel movements. This will result from the transport of goods, services, and workers, as well as 
construction activities. The volume of onshore and offshore traffic generated by the Proposal will 
be substantially higher during construction, than operation.  

The SIA identified that construction traffic entering and exiting the Proposal via the local road 
network is likely to have a moderate impact upon local traffic conditions during peak times for the 
duration of construction. Traffic is likely to be heaviest around Marmion Avenue and Wanneroo 
Road from the hours of 7 am to 9 am and 4 pm to 6 pm as commuters depart home for work in the 
morning and then return in the afternoon and evening.  

Marmion Avenue and Wanneroo Road themselves are unlikely to be significantly impacted as 
these arterial roads are designed to cope with heavy traffic (ERM 2018). Local roads surrounding 
the Proposal will experience an increase in heavy vehicle traffic which could impact local amenity 
during construction. 

Communication with residents will play an important role in managing the potential impacts 
associated with (onshore and offshore) traffic. Water Corporation will provide residents with 
sufficient forewarning as to when construction activities will occur, and when, if any, detours, or 
exclusion zones will be established to reduce impacts to users of roads and the marine 
environment.  

12.7 Cumulative effects 

The EPA’s significance considerations as outlined in EPA Guidelines – Statement of 
Environmental Principles, Factors and Objectives (EPA, 2020), state that when considering the 
significant impact or effect of a Proposal, the EPA may have regard to various matters, including 
cumulative impact with other existing or reasonably foreseeable activities, developments, and land 
uses.  

As described in the SIA, there are a range of proposed or potential developments that will likely 
occur over the next five to ten years. Existing and reasonably foreseeable activities include: 

• Ongoing development of the Neerabup Industrial Area, the dates for which are not yet 
known 

• Ongoing large road construction projects, including: 
o NorthLink WA, also referred to as the Perth to Darwin National Highway. The 

expected completion date is 2020 (Main Roads WA, 2018a). 
o The upgrade of Wanneroo Road to a dual carriage from Joondalup Drive to Flynn 

Drive. Completed 2019 (Main Roads WA, 2018b). 
o Extension of Mitchell Freeway from Hester Avenue to Romeo Road. The expected 

completion date is 2023. 
o The upgrade of Marmion Avenue to a dual carriage from Butler to Yanchep. 

Expected completed mid 2020 (North Coast Times, 2017). 
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• The extension of the Joondalup train line and construction of a new station at Alkimos. 
Construction started in late 2019 and due to be completed to transport passengers in 2022 
(MetroNet, 2020). 

• Public Transport Authority of Western Australia, Yanchep Stage 1, and Yanchep Stage 2 
(intersects the Proposal at Romeo and Marion Avenue). 

• Public Transport Authority of Western Australia Yanchep Rail Extension; Part 2 Eglinton Station 
to Yanchep Station, Wanneroo. 

• Development of new residential and commercial areas near the Proposal in accordance with 
local structural plan (expires 2034). 

• Alkimos City Centre and Central Development, Alkimos (expires 2037) (Work commenced 
2021). 

• Potential development of an industrial site at Carabooda. 
• Residential development of 118 Coogee Road Mariginiup (200 m south of the pipeline DE) 

(2020-2025). 
• Neerabup Industrial Estate development, Flynn Drive Neerabup (Proposal intersects at Wattle 

Road) (2013 – no end date, approval has effect until 2033). 
• Limestone Extraction at Wattle Avenue Nowergup (adjacent to the Proposal) (approval has 

effect until 2022). 
• MRS amendment Alkimos – Eglinton WAPC, Proposal intersects the planning area. 
• The Proposal intersects an offset area between Kiln Road and McLennan Drive, Carabooda. 
• Various DWER issued clearing permits under Part IV of EP Act and the CoW intersect the 

Proposal.  

Each of the existing and proposed developments has the potential to compound the impacts 
associated with construction and operation of the Proposal. This is particularly the case for traffic 
related impacts. If similar routes are used by other developments in addition to this Proposal, the 
significance of the potential cumulative impacts will likely increase.  

The timing of the activities identified above has not yet been confirmed. It will be important to 
maintain ongoing engagement with representatives from each of the above proposed 
developments. A key aspect of this communication should be timing, timing as to when the 
activities will occur and timing to minimise the potential for cumulative impacts to arise. 

Cumulative effects on amenity from noise has been considered within the assessment of impacts 
and is demonstrated to be not significant meeting assigned noise levels.  Cumulative effects from 
dust are not expected to be significant as the TCEMP will manage dust emissions to ensure 
addition dust is not significant and can be adaptively managed during construction and operation. 

The cumulative effects on cultural heritage (indigenous and non-indigenous) are not significant as 
no State Heritage Registered and Australian Underwater Cultural Heritage Sites.  Consultation and 
survey have been undertaken with TOs and Water Corporation is seeking to implement 
recommendations and requested avoidance to minimise impact and manage cumulative effects.   
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12.8 Mitigation 

Water Corporation has applied the mitigation hierarchy to the construction of the Proposal so that 
social surroundings are maintained. Mitigation measures are summarised in Table 12-15. 

To mitigate potential impacts of the Proposal on social surrounds, the SIA recommended that a 
Social Impact Management Plan (SIMP) be developed, in alignment with the TCEMF, CMEMP and 
COMEMP. The SIMP would guide management of social impacts through all phases of the 
Proposal and provide details on: 
• Existing and proposed management measures. 
• Responsibility for the management of measures. 
• Timing and/ or frequency of implementation of the management measures. 
• Objectives and key performance indicators for monitoring the identified potential social impacts.  

The SIMP would be updated over time to reflect: 
• Changes in the Proposal design or implementation. 
• New insights gained through primary data collection (e.g., through the complaint 

mechanism system or dedicated monitoring surveys). 
• Changes in the social baseline reflected by secondary data (e.g., ABS Census). 
• Adjustments made to impact management measures. 
• Issues arising from cumulative effects of new, additional developments. 
• Any additional technical studies. 

Potential operational impacts to social surrounds will be minimised through the implementation of 
the AWPEMP and to minimise and reduce impacts from noise, vibration, dust, light, and odour on 
social surrounds. The COMEMP (Appendix H) will include mitigation measures to mitigated 
impacts from altered marine environment resulting in disruption to commercial and recreational 
fisheries, tourism, and recreation users in the vicinity of the Proposal. 
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Table 12-15: Summary of mitigation measures to protect social surroundings 

Impacts Avoid Minimise Manage Monitor Rehabilitate Post 
Mitigation 
Impact 
Rankings 

Significant 
Residual 
Impact 

Offset 

Reduced amenity 
– increased noise 
and vibration 

Construction is 
being undertaken 
prior to new 
development 
takes place in 
close proximity. 
Construction will 
be undertaken on 
the surface during 
the day. 
The pipeline DE 
has been 
designed with 
specific 
consideration to 
the avoidance of 
private land and 
property.  
Topographical 
design including a 
berm to avoid the 
noise and 
vibration impacts  
Ensure ASDP 
engineering 
design employs 
best practice 
acoustic 
minimisation 
measures. 
A detailed noise 
assessment will 
be completed at 

Where work is 
conducted in a 
residential area or 
other noise-
sensitive location, 
use the lowest-noise 
work practices and 
equipment that meet 
the requirements of 
the job. 
Locating high 
vibration sources as 
far away from 
sensitive receiver 
areas as possible. 
Site buildings, 
access roads and 
plant should be 
positioned such that 
the minimum 
disturbance occurs 
to the locality. 
Barriers such as 
hoardings or 
temporary 
enclosures should 
be used. The site 
should be planned 
to minimise the 
need for reversing 
of vehicles. 
Table 13-4 identifies 
minimisation for 
measures for 

TCEMP which will detail 
the measures to be 
employed to mitigate and 
manage potential impacts 
from construction activities 
to nearby receptors, 
including (but not limited 
to): 
pre-construction 
inspection of residential 
properties in close 
proximity to the Proposal 
pre-construction 
communication with 
nearby residents, including 
contact details for Water 
Corporation and 
contractors 
limitations for construction 
times i.e., 7 am to 7 pm 
Monday to Saturday 
excluding public holidays 
Develop and implement a 
Noise and Vibration 
Management Plan for the 
construction activities 
outside of the normal 
working hours. 
Informing nearby receivers 
about the nature of 
construction stages and 
the vibration-generating 
activities. 

Implementation 
of the 
monitoring plan 
as outlined in 
the TCEMP, 
SIMP 
Noise and 
vibration 
monitoring 
procedures to 
be adopted for 
during 
construction 
activities. 

- Minor No N/a 
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detailed design to 
ensure noise and 
vibration is 
avoided.  
 

mechanical plant to 
be silenced by the 
best practical 
means using current 
technology. 
Ensure ASDP 
engineering design 
employs best 
practice acoustic 
minimisation 
measures. 
A detailed noise 
assessment will be 
completed at 
detailed design to 
ensure noise is 
minimised   

Reduced amenity 
– increased dust 

The pipeline DE 
has been 
designed with 
specific 
consideration to 
the avoidance of 
private land and 
property.  

Following clearing 
within the SDP DE, 
dust suppression 
techniques will be 
applied to the areas 
which are cleared 
for Stage 2 
(increase to 100 
GL/a) and will 
continue to be 
managed across the 
Proposal until 
construction of 
Stage 2 is 
commenced. 

TCEMP which will detail 
the measures to manage 
potential impacts from 
construction activities to 
nearby receptors, 
including (but not limited 
to): 
dust suppression 
measures,  
regular inspections of 
stockpiled material and 
bare earth areas (including 
roads) across the site 
speed limits across the 
site to reduce dust 
generated from vehicles 
application of soil binding 
material and covers to 
portions of cleared earth 
which will be left vacant for 
long periods of time 

Implementation 
of the 
monitoring plan 
as outlined in 
the TCEMP, 
SIMP  

Rehabilitation 
of disturbed 
land will occur 
where 
possible 
according to 
the TCEMP to 
reduce the 
source of dust 
emissions.  

Minor No N/a 

Disturbance, 
damage, or loss 
of Aboriginal 
heritage values  

Water 
Corporation 
currently 
investigating the 

Interaction with 
Place ID Lake 
Adams will be 
minimised and 

Prior to construction 
commencing, Water 
Corporation will develop a 
TCEMF which will detail 

Aboriginal 
cultural 
monitors from 
the Whadjuk 

Should 
heritage areas 
be disturbed 
(with 

TBC Dependent 
upon 
potential 
irreversible 

N/a 
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avoidance of Site 
ID 3503 Honey 
Possum Site, Site 
ID 22160 
Marrynginup.  
Water 
Corporation will 
seek a change to 
the proposal to 
avoid these sites 
as requested 
subject to 
feasibility. 
 
 

subject to further 
consultation.  Water 
Corporation is 
seeking to 
implement 
recommendations of 
the TO Survey. 
 

the measures to be 
employed to mitigate and 
manage potential impacts 
from construction activities 
to nearby receptors, 
including (but not limited 
to): 
procedures for known and 
suspected aboriginal 
heritage artefacts or 
scatters uncovered during 
construction, including 
contact details for 
specialists to attend site, 
and measures to protect 
suspected material. 

TO group will 
be present 
during 
vegetation 
clearing and 
excavation 
work. 

appropriate 
approvals) 
land 
rehabilitation 
will occur 
where 
possible via 
the TCEMP or 
AWPEMP. 
 

or 
permanent 
loss to 
Aboriginal 
heritage 
sites 

Increased traffic 
(terrestrial 
vehicles) 

Construction  
Traffic impacts 
have been 
avoided where 
possible via 
upgrade of the 
existing access 
road to the SDP 
DE and WWTP 
and connection 
with Marmion 
Avenue, to 
avoiding the local 
road network. 
 

Construction  
A TMP will be 
developed for the 
Proposal to assist in 
traffic flow and with 
the arrival and 
departure of heavy 
vehicles at the SDP 
and the pipeline 
during construction. 
The TMP will detail 
appropriate arrival 
and departure times 
for heavy vehicles 
so as not to block 
roads during times 
of known traffic 
congestion. 

Construction  
A TMP will be developed 
for the Proposal to assist 
in traffic flow and with the 
arrival and departure of 
heavy vehicles at the SDP 
DE and the pipeline during 
construction. The TMP will 
detail appropriate arrival 
and departure times for 
heavy vehicles so as not 
to block roads during 
times of known traffic 
congestion. 
- 

Construction  
Implementation 
of the 
monitoring plan 
as outlined in 
the TCEMP, 
SIMP 
 

- Minor No N/a 
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12.9 Predicted outcome 

The predicted outcomes of the assessment of the significance of potential impacts on social 
surrounds from the Proposal, after the implementation of mitigation measures are summarised 
below: 

• Water Corporation has proposed an upgrade to the existing access road to the SDP DE, 
WWTP and connection with Marmion Avenue to avoid the local road network, as well as 
implementing a TMP, SIMP and TCEMF. Therefore, the impacts of increased traffic from 
terrestrial vehicles has been assessed as being minor. 

• The selected site layout within the SDP DE, resulted in a solution where the main noise 
areas are situated at the eastern end of the site, close to the Alkimos WWTP. The pipeline 
DE has also been designed to avoid sensitive receptors. Impacts resulting from the 
Proposal’s construction activities will be mitigation through the implementation of a TCEMP 
and SIMP. In addition, outline noise and vibration management plan and monitoring 
procedures will be adopted during construction to ensure noise limits are not exceeded. 
Therefore, the impacts from construction of the Proposal expected to be minor.  

• Best practice acoustic treatments can ensure noise can be managed to within allowable 
limits and will be included within the ASDP engineering design, and with the noise 
monitoring plans outlined in the AWPEMP and COMEMP the expected impacts on social 
surroundings from operational noise from the Proposal meets regulatory requirements and 
is predicted as minor. 

• Dust suppression, revegetation and other management measure included within the 
TCEMF and SIMP will be applied to reduce impacts to amenity and social surrounds from 
the Proposal. Accordingly, the expected impacts on social surroundings amenity value from 
dust created during Proposal construction is minor. 

• Disturbance, damage, or loss of Aboriginal heritage values is identified and is currently 
under feasibility assessment to avoid cultural sites as requested by the TOs.  Water 
Corporation is working to implement all recommendations and on the basis this is achieved 
the predicted outcome on cultural heritage is minor. 

Through implementation of offsets strategies, the significant residual impact on natural 
heritages can be offset. Accordingly, the EPA’s environmental objective for social 
surroundings “To protect social surroundings from significant harm” will be met. 
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13 Other environmental factors 
With the application of industry standard controls and other regulatory mechanisms, the potential 
impacts to these factors are considered insignificant and therefore are not expected to require 
assessment in detail by the EPA: 

• Coastal Processes. 
• Subterranean Fauna. 
• Terrestrial Environmental Quality. 
• Inland Waters. 
• Air Quality. 
• Human Health. 

Further detail is provided regarding the other environmental factors identified above in the following 
in Table 13-1 to Table 13-5 with exception of human health as there are no potential radiation 
impacts identified from the Proposal.  
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13.1 Coastal processes 

Table 13-1: Coastal processes 

Element Description 
EPA objective To maintain the geophysical processes that shape coastal morphology so that the 

environmental values of the coast are protected. 
Policy and 
guidance 

Environmental Protection Authority (EPA, 2016b) Environmental Factor Guideline 
Coastal Processes. 
Department of Planning, Lands and Heritage (DPLH, 2017) WA Coastal Zone 
Strategy. 
Western Australian Planning Commission (WAPC, 2013a) State Planning Policy 2.6, 
State Coastal Planning Policy. 
Western Australian Planning Commission (WAPC, 2013b) State Coastal Planning 
Policy Guidelines. 
Western Australian Planning Commission (WAPC, 2019) Coastal Hazard Risk 
Management and Adaptation Planning Guidelines. 
Coastal Hazard Risk Management and Adaptation Planning Guidelines (WAPC, 
2019). 

Receiving 
environment 

The coastal zone is defined as ‘areas of water and land that may be influenced by 
coastal processes, which can be any action of natural forces on the coastal 
environment’ (DPLH, 2017). The existing coastal environment of the Proposal area 
consists largely of vegetated or partially vegetated sand dunes and sandy, relatively 
wide beaches. The beaches which are utilised frequently for recreational purposes. 
The Local Structure Plan that covers the MDE and SDP DE identifies development in 
the Alkimos area as a residential and mixed-use coastal node (RPS, 2014). 
Section 2.8.1 provides a description of the marine physical and ecological 
characterises, including tides, wind, waves, and weather systems that influence the 
coastal process within the coastal zone. The coastal area within the DE is exposed to 
persistently high swell conditions, despite some sheltering to swell originating in the 
Southern Ocean from Rottnest Island. Annual mean wave conditions approaching the 
outer reef have been measured at a significant wave height of Hs=1.8m with an 
associated peak period of Tp=12.2s. 
The coastline to the south of the SDP DE encompasses a small salient that has 
formed in the lee of Eglinton Rocks and that is characterised by a smaller primary 
dune that is backed by a higher secondary dune system further inland. The beach is 
relatively flat and narrows as it progresses around the headland (CoW, 2016). 
The coastline to the north of the SDP is a relatively exposed section, with a wide flat 
beach backed by a small primary dune fronting a substantial secondary dune system. 
This section of beach also has limestone rock outcrops present in the dune systems 
(CoW, 2016). 
The northern most shoreline adjacent to the SDP DE is also relatively exposed, with a 
wide flat beach backed by a steeply sloped dune face. The dune crest heights for this 
area were estimated to be at approximately +25m AHD (CoW, 2016). 
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Element Description 
Potential impacts Sediment transport 

Proposed construction methods (i.e., use of TBMs) will not alter the morphology of the 
coastal zone or the geophysical processes (i.e., wind, waves, currents) acting on the 
Alkimos coastal zone. In addition, the presence of the marine intake and outfall 
tunnels will not result in any long-term change in sediment transport due to the 
operation of the SDP. Therefore, the impacts for sediment transport on coastal 
processed was assessed to be insignificant. 
Public amenity 
Public access to the beaches may be temporarily restricted for safety reasons during 
the tunnelling process. However, operation will not result in a change to the public 
accessibility or use of Alkimos Beach. 
Due to the deep location of the intake and outfall tunnels at the shore crossing point 
(top of pipes approximately 15 m below ground level), the presence of the buried 
structures will not result in any long-term change in existing beach access and public 
amenity due to the operation of the SDP. 
The impacts on public amenity from tunnelling process and the locations of the intake 
and outfall pipelines are considered to be insignificant. 

Mitigation Avoid 
The use of TBMs avoids any direct interaction with the coastal zone that other 
construction methods (e.g., dredging and trenching) would involve. Tunnelling also 
means minimal interruption to public use of the beach area during construction or 
operation. 
Minimise 
The use of buried infrastructure minimises any change in sediment transport and 
erosion/accretion zones; and minimises the need for any long-term restriction to public 
access or change in beach usage. 

Predicted 
Outcomes 

No significant residual impact to coastal processes (or associated environmental 
values, including public amenity) is predicted to occur from the construction and 
operation of the Proposal. 
The maintenance of sediment transport patterns and the long-term continuity of public 
access are aligned with relevant objectives of the community component of the WA 
Coastal Zone Strategy (DPLH 2017). 

 

13.2 Subterranean fauna 

Table 13-2 Subterranean fauna summary 

Element Description 
EPA objective To protect subterranean fauna so that biological diversity and ecological integrity are 

maintained. 
Policy and 
guidance 

Environmental Protection Authority (EPA 2016i) Environmental Factor Guideline 
Subterranean Fauna. 

Receiving 
Environment 

Potential subterranean fauna habitats such as karstic ground formations are known to 
occur in the limestone rock band running north-south along the eastern side of 
Wanneroo Road,  which is not located in proximity  of the Proposal area. The Alkimos 
Water Alliance has excavated an area, east of the Proposal area, for the original 
Alkimos WWTP. The excavation extended 3 m AHD in some areas, in limestone rock, 
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Element Description 
and there has been no evidence of karstic ground conditions. Similarly, there has been 
no karstic evidence experienced in excavation at Peet’s Shorehaven (to the north), at 
Satterley’s Eden Beach (to the south) or Lend Lease/Development WA’s Alkimos 
Beach (to the south east) to date. Based on this evidence it is considered very unlikely 
that the SDP DE contains karstic ground formations suitable for the presence of 
subterranean fauna (CoW, 2019).  
Geotechnical investigations for the Proposal and local and regional area identified that 
the conditions required for troglofauna (air-breathing fauna that live in caves and 
voids) are unlikely to be present within the intake and outfall tunnels, SDP DE and 
much of the pipeline route. As the pipeline continues east of the SDP DE, it is likely to 
intersect with landforms consistent with their preferred habitat (Cossill & Webley 
2010). 
Soil conditions within the SDP DE are aeolian in nature with little to no organic content 
and unlikely to support subterranean fauna (Cossill & Webley 2010) (Hose et al 2015). 
The PDE is located within areas of alluvial material with higher organic content and 
caves with voids more conducive with subterranean fauna. However, the depth of the 
trenches are generally shallow and the alignment of the Proposal is mostly located 
within previously disturbed areas road reserves unlikely to still support any cave 
systems.  

Potential impacts Removal/disturbance of compaction of habitat 
Construction of the pipeline is unlikely to reduce habitat available to potential 
subterranean fauna. The construction depth and placement of the pipeline along 
heavily disturbed and compacted road reserves is unlikely to support the voids 
necessary for habitation, therefore, impacts from the Proposal on subterranean fauna 
are insignificant. No potential subterranean fauna habitat has been recorded within the 
SDP DE. 
Dewatering 
Dewatering along the linear pipeline will be temporary and, in some areas, it will not be 
required as construction depths are unlikely to exceed more than 3 mbgl. Given the 
extent, short-term reduction in groundwater levels and lack of records for subterranean 
fauna in the area impacts to subterranean fauna are likely to be insignificant. 
Contamination 
Land and groundwater quality that provide potential habitats for subterranean fauna 
will not be impacted during construction. Any activities that may cause potential spills 
or contamination of groundwater will be mitigated within the TCEMP developed from 
the TCEMF during operation and AWPEMP during operations. 

Mitigation  Avoid 
There is currently no known subterranean fauna within the Proposal area. 
Minimise/Manage 
The pipeline will be excavated to the maximum extent necessary to bury the pipe to a 
minimum depth of 0.6 m and maximum expected depth of 3 m. Any dewatering that 
may be required will be localised and of short duration, minimising the impact to the 
surrounding area. 
The deep excavation of the marine intake and outfall onshore shafts at the SDP DE 
will require dewatering, most likely in the top 5 m of the Ascot Formation. The 
dewatering is estimated to cause a maximum anticipated radius of influence of 
approximately 250 m from the excavation and grouting will be used if required to slow 
the ingress of any water (Jacobs & WorleyParsons 2018b). 
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Element Description 
The requirement management actions for spills and ASS will be appropriately 
management as per TCEMP that aligns with the TCEMF if required. 

Predicted 
Outcomes 

Residual impact 
The Proposal does not require significant abstraction of groundwater of excavation 
below the water level and groundwater contamination is unlikely, therefore significant 
impacts to subterranean fauna are considered unlikely to occur. 

 

13.3 Terrestrial environmental quality 

Table 13-3 Terrestrial environmental quality summary 

Element Description 
EPA objective To maintain the quality of land and soils so that environmental values are protected. 
Policy and 
guidance 

Environmental Protection Authority (EPA 2016m) Environmental Factor Guideline 
Terrestrial Environmental Quality. 

Receiving 
Environment 

For the purpose of EIA, the EPA defines Terrestrial Environmental Quality as ‘the 
chemical, physical, biological and aesthetic characteristics of soils’ (EPA 2016m). 
The SDP DE and the PDE largely occurs across beach sand, sand dunes, coastal 
dunes, and calcareous and siliceous locally shelly and/or cemented beach rock which 
is generally referred to as Tamala Limestone. This geological formation comprises of 
unconsolidated to strongly lithified calcarenite with calcrete / kankar soils (Aecom 
2017). 
The central part of the SDP DE is characterised by sands, variably weakly cemented in 
places, underlain by a layer of peat and clay in the middle and eastern parts of the 
depression. The peats and clays are up to 1.5 m thick and occur from elevations of 
around 1 m AHD, near the groundwater table. These deposits are in turn underlain in 
places by several metres of loose sand which loosely correlate with a potential paleo-
channel feature that trends south-east to north across the site and is delineated by 
tree-lined gullies between sand dunes.  
The Australian Soil Resource Information System (ASRIS) indicates that the SDP DE 
has an ‘Extremely Low Probability of Occurrence’ of Acid Sulphate Soils (ASS). This is 
consistent with the results of previous investigations undertaken in the surrounding 
region (WorleyParsons, 2018). However, excavation, trenching and construction within 
the PDE may disturb Potential Acid Sulfate Soils (PASS) or actual ASS, and in the 
process acidify groundwater. 
A number of contaminated sites are applicable to the construction of the Proposal, 
including: 

• Site CS70488 (alongside Marmion Avenue, adjacent to Proposal). 
• Site CS70489 (within Proposal). 
• Site CS12882 (adjacent to Proposal). 

These contaminated sites have been classified as ‘restricted use’; other than for 
analytical testing or remediation, groundwater abstraction is not permitted at this site 
because of the nature and extent of groundwater contamination. 
An asbestos survey of the proposed SDP DE and pipeline was conducted in 2017 by 
Jacobs Worley Parsons JV. This identified several ACM. ACM was detected during the 
survey in fibrous cement sheeting and classified as posing a ‘moderate relative risk’. 
ACM was present in numerous fragments and partially buried. Asbestos was assumed 
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Element Description 
to be within brake pads of abandoned car bodies and trailer which were also identified 
during the survey (Jacobs-Worley Parsons, 2017). 

Potential 
impacts 

Land Disturbance / Dewatering 
Excavation and dewatering required for the installation of the pipeline is likely to 
indirectly expose ASS and PASS areas to oxygen causing the iron sulphides in the soil 
to produce iron compounds and sulfuric acid. This reaction can cause the release of 
substances including heavy metals from the soil which may then enter the surrounding 
environment and indirectly result in soil contamination. However, the localised, short 
term duration and ability for remediation actions, the potential contamination impacts 
they are considered to be insignificant. 
Chemical Use (or other works that may cause contamination) 
The use of chemicals during construction and operations of the Proposal has the 
potential for spills which may indirectly contaminate soil. The use of chemicals during 
the construction works include but are not limited to:  

• Hydrocarbons (fuels and oils) for mobile plant. 
• Chemicals/additives used in construction, drilling, and tunnelling. 
• Dangerous goods and hazardous substances. 

Given the localised, short term duration and ability for remediation actions, the 
potential contamination impacts are considered to be insignificant. 
Flushing 
During the commissioning phase of the Proposal, the pipe network will require flushing 
with hyper-chlorinated water to clean the system prior to operations, which may 
directly result in contamination of soils. However, given the localised, short term 
duration of the impacts and the ability for soil remediation, these impacts are 
considered to be insignificant. 
Clearing 
Clearing land of deep-rooted remnant vegetation causing soil erosion. However, 
through implementation, of the TECMF and specific erosion control measure the 
impacts are likely to insignificant. 

Mitigation  Manage 
Dewatering 
Any dewatering will be conducted in line with an approved management plan. Any 
required ASS or Dewatering Management Plan will be developed in accordance with 
the Department of Environmental Regulation (now DWER) guideline: Treatment and 
Management of Soils and Water in Acid Sulfate Soil Landscapes (2015).  
The required management plans will also provide disposal options for the dewatering 
effluent. Discharge options may include to the stormwater or sewer system, alternative 
inland waters, or settling tanks. Disposal options will be decided prior to the 
development of a TCEMP. 
Contaminated Sites 
Further investigation is required for current contaminated sites within the PDE. Any 
outcomes or management actions required will be included within the TCEMF and/or 
TCEMP.  
Contaminants 
All chemical use will be managed as per TCEMPs developed using the TCEMF and 
CMEMP during construction and TOEMF and COMEMP during operations. 
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Element Description 
These management plans will include the requirement for the identification of 
chemicals to be used and the controls required for the use of chemicals to minimise 
the potential for spills on site and the impact of any spills that may occur from 
construction activities. The TCEMP will also outline the requirements to manage 
discharges from site, including stormwater management. 
Flushing 
Discharge options may include to the stormwater or sewer system, alternative inland 
waters, or settling tanks. Disposal options will be decided prior to the development of a 
TCEMP. 

Predicted 
Outcomes 

Residual impact 
The Proposal is not anticipated to cause a significant impact to Terrestrial 
Environmental Quality. 

 

13.4 Inland waters 

Table 13-4 Inland waters summary 

Element Description 
EPA 
objective 

To maintain the hydrological regimes and quality of groundwater and surface water so that 
environmental values are protected. 

Policy and 
guidance 

Environmental Protection Authority (EPA 2018b) Environmental Factor Guideline Inland 
Waters. 

Receiving 
Environment 

The EPA defines the factor Inland Waters as ‘the occurrence, distribution, connectivity, 
movement, and quantity (hydrological regimes) of inland water including its chemical, 
physical, biological and aesthetic characteristics (quality)’ (EPA 2016w). 
Approximately 13.82 ha of the PDE intersects the Gnangara Underground Water Pollution 
Control Area, a P1 Groundwater Protection Area (protected under Metropolitan Water 
Supply, Sewerage, and Drainage Act 1909). A further approximate 15.19 ha of the PDE 
intersects the Perth Coastal and Gwelup Underground Water Pollution Control Area, a P3 
Protection Area (Figure 13-1). 
No wetlands occur within the Quindalup South system. Therefore, the SDP DE does not 
intersect or occur near identified wetlands.  
A series of contiguous ephemeral wetlands occur within the small swales of brown and 
leached sands in the Spearwood Dune system. The PDE directly intersects with seven 
wetlands, two multiple use, three resource enhancement and two conservation category 
wetlands (CCW) (Figure 2-12). Wetlands on the SCP are generally an expression of 
groundwater and are responsive to changes in the catchment which can affect soil 
transmissivity i.e., the rate of water movement through the soil (Water and Rivers 
Commission 2001).  

Potential 
impacts 

Land Disturbance 
Installation of the pipeline could potentially directly impact Gnangara Underground Water 
Pollution Control Area by impacting subsurface flows due to the ongoing presence of the 
pipeline. However, the depth of the pipe will be to a maximum of around 3 m, with the 
minimum cover required to protect the pipe being 600 mm. Typically, the superficial 
groundwater flows are between 3 m and 8 mbgl avoiding the pipeline construction zone 
and resulting in no expected potential impact. 
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Element Description 
The PDE directly intersects with seven wetlands, two multiple use, three resource 
enhancement and two CCW. Depending on the construction method of the proposed 1,400 
mm diameter pressure main pipeline, it may disrupt above and below-ground water flow, 
alter infiltration and increase erosion through the removal of native vegetation cover. This 
may indirectly reduce the water quality of the geomorphic wetlands that receive surface 
water flow from the Proposal. However, as this potential impact is only temporary it is 
considered to be insignificant. 
Dewatering 
The deep excavation of the marine intake and outfall onshore shafts within the SDP DE will 
require dewatering, most likely in the top 5 m of the Ascot Formation. The dewatering is 
estimated to cause a maximum anticipated radius of influence of approximately 250 m from 
the excavation and grouting will be used if required to slow the ingress of water (Jacobs & 
WorleyParsons 2018b). 
Construction of the pipeline may potentially impact wetlands and groundwater from to 
dewatering and disturbance to PASS and ASS. By constructing the pipeline along the 
boundaries of wetlands, groundwater fed wetlands, sumplands and damp lands, flows into 
them can be restricted. A reduction of flow into the wetlands will put stress on these 
groundwater expression systems. 
Dewatering activities can potentially result in impacts to Groundwater Dependent 
Ecosystems (GDEs) and the construction of the pipeline has the potential to alter local 
hydrology as the pipe and trench may create a subsurface barrier for hydrological flows 
into the wetlands. 
As dewatering will be short-term and generally linear in structure it is unlikely to cause long 
term impact to the surrounding environment. 
Chemical Use (or other works that may cause contamination): 
The use of chemicals during construction and operations of the Proposal has the potential 
for spills which may contaminate surface water or groundwater. The use of chemicals 
during the construction works include but are not limited to:  

• Hydrocarbons (fuels and oils) for mobile plant. 
• Chemicals/additives used in construction, drilling, and tunnelling. 
• Dangerous goods and hazardous substances. 

Given the localised, short term duration of impacts to inland waters, and possibility of 
remediation actions, the potential contamination impacts form the Proposal are considered 
to be insignificant. 

Mitigation 
 

Avoid 
The alignment for the pipeline has been placed in already cleared and disturbed areas 
such as road reserve, where possible. The PDE intersects the boundary of two CCWs; 
however direct impacts will be avoided by placing the pipeline in road reserves and areas 
of already degraded vegetation. 
By placing the pipeline in disturbed area, water flow impacts will be avoided as it is 
expected that the ground will already be compacted due to the construction of features 
such as road infrastructure and other services. Installation of the pipe in these areas should 
not impact water flows in the near surface. 
Creation of a low permeability barrier by installing the pipeline through trenching and 
compacting soil may result in a hydrological disconnection between subsurface flows and 
wetlands. However, the depth of the pipe will be to a maximum of around 3 m, with the 
minimum cover required to protect the pipe being 600 mm. Typically, the superficial 
groundwater flows are between 3 m and 8 mbgl avoiding the pipeline construction zone. 
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Element Description 
Minimise/Manage 
Any dewatering required for the construction of the pipeline will be managed in accordance 
with an approved management plan and will include management and disposal of 
dewatering effluent, including water quality targets and monitoring. It is expected that at 
most locations, water will be discharged into suitably sized infiltration basins.  
Construction of the pipeline will occur in a linear method resulting in limited (temporal and 
spatial) disturbance and impacts at each location. 

Predicted 
Outcomes 

Significant impacts to inland waters from construction of the proposal are considered 
unlikely to occur. 

 

13.5 Air quality 

Table 13-5 Air quality summary 

Element Description 
EPA objective To maintain air quality and minimise emissions so that environmental values are 

protected. 
Policy and 
guidance 

Environmental Protection Authority (EPA 2016r) Environmental Factor Guideline Air 
Quality 

Receiving 
Environment 

The surrounding areas of the Proposal are urbanised residential environments and 
lands set aside for public use and recreation. Some components of the Proposal are 
immediately adjacent to houses and public areas.  
The environmental values of the receiving environment that could affect or be affected 
by the Proposal may include amenity, natural, cultural and heritage values, socio-
economic and tourism / recreation. The following potential sensitive receptors 
occurring within the vicinity of the Proposal and have been identified through the SIA, 
stakeholder engagement and other Proposal review processes: 

• residential estates to the north and to the south of the Proposal 
• residential properties along the pipeline 
• Aboriginal heritage sites 
• recreational areas along the beach near the Proposal and above the intake 

and outfall tunnels 
• ESAs surrounding the Proposal 
• marine environment 
• registered heritage shipwreck sites the SS Alkimos and the Barque Eglinton in 

the near shore (coastal) environment 

• future recreational areas of beach and parklands to the east and residential 
areas to the west (Appendix L). 

Potential impacts Reduced Air Quality 
Proposed construction works for the SDP and pipeline may involve the clearing and 
stripping of vegetation, excavation and movement of soil and vehicle movements on 
disturbed areas, which will indirectly increase dust levels. Dust emissions from 
construction activities may also arise from trenching, topsoil stripping and stockpiling, 
rehabilitation, and general earthworks. 
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Element Description 
• Changes to air quality, via dust can impact human health; social surroundings; 

flora and vegetation; terrestrial environmental quality; and marine environmental 
quality, however through the implementation of the TCEMF the significance of 
impacts to air quality are considered to be insignificance. 

Mitigation  Avoid 
During construction of the SDP and pipeline, soil stockpiles will be stabilised to 
prevent erosion and dust emissions as per the TCEMF for inclusion into the TCEMP. 
Minimise 
Construction will be planned to minimise the potential for airborne dust to be created. 
Vehicle movement will be minimised, contained within designated tracks and speeds 
will be restricted to minimise dust generation. 
The TCEMF outlines dust control measures for inclusion into the TCEMP that will be 
available on site include the use of water carts, sprinklers, and avoiding dust raising 
activity during periods of high winds. 
Dust producing activities may be suspended immediately if dust suppression 
measures prove ineffective 
Monitoring and reporting 
During construction works, Water Corporation will monitor daily weather conditions 
prior to the commencement of work to determine the potential for dust generation, 
visual inspections of dust suppression activities and soil stockpile stability, monitor 
airborne dust levels and evaluate control measure efficiency.  
A register of any non-conformances or public complaints will be developed for use 
during construction works. 

Predicted 
Outcomes 

Significant impacts to air quality from the operation of the Proposal are unlikely to 
occur. 
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Figure 13-1: Public drinking water areas that surround or intersect the Proposal 
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14 Matters of National Environmental Significance 

14.1 Background 

The Action (known as the Proposal) was referred to the Commonwealth Minister for the 
Environment on 23 July 2019 and subsequently determined to be a Controlled Action under the 
EPBC Act on 29 October 2019. The Action is being assessed by the Commonwealth of Australia 
and the State of WA within this ERD as an accredited assessment process for the following MNES 
of relevance to the Action: 

• Listed threatened species and communities (Sections 18 and 18A). 
• Listed migratory species (Sections 20 and 20A). 

This section of the ERD assesses potential impacts associated with the Action on threatened 
species and ecological communities, as well as migratory species listed under the EPBC Act. It 
describes the existing controls and additional management measures that Water Corporation will 
implement through the design, construction and operation of the Action to mitigate potential 
impacts on the controlling provisions (MNES species). 

Consolidated reports for all terrestrial flora and vegetation, and terrestrial fauna surveys completed 
for the Action are provided in Appendix J and Appendix K, respectively. These consolidated reports 
contain the results of desktop investigations, field surveys and likelihood of occurrence 
assessments. The assessment of impacts on the controlling provisions considered the following: 

• SA which totals 810.67 ha and comprises a consolidation of all previous surveys for the 
Action area (Appendix J, Appendix K).  

• The Action totals 140.5 ha and occurs entirely within the SA and comprises the SDP DE, 
the PDE and Marine DE. 

The outcomes of this work are presented in this chapter as it relates to MNES and have been 
discussed for: marine mammals; threatened flora species and TECs; threatened fauna species and 
habitats; and migratory species.  It is intended to read this chapter in conjunction with Sections 7 
(Marine Fauna), Section 9 (Flora and Vegetation) and Section 10 (Terrestrial Fauna). The key 
MNES species and communities discussed in this chapter are presented in Table 14-1. 

Table 14-1: MNES species and communities  

Species Common name Conservation 
status  
EPBC Act 

Likelihood of 
Occurrence 
within the 
Action 

Marine threatened species  
Eubalaena australis Southern right whale  Endangered,  

Cetacean, 
Migratory. 

Possible 

Megaptera novaeangliae Humpback whale Migratory Possible 
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Species Common name Conservation 
status  
EPBC Act 

Likelihood of 
Occurrence 
within the 
Action 

Neophoca cinerea Australian sea lion  Vulnerable, 
Marine 

Possible  

Balaenoptera musculus Blue Whale Cetacean Likely 
Tursiops aduncas and Tursiops 
380anksia380i  

Bottlenose dolphins Cetacean Likely 

Threatened Flora Species/Threatened Ecological Communities  
Eucalyptus argutifolia  Yanchep Mallee Vulnerable  Confirmed  
Melaleuca sp. Wanneroo - Vulnerable Very Likely 
Banksia Woodlands of the SCP  - Endangered  Confirmed  
Tuart (Eucalyptus gomphocephala) 
woodlands and forest of the SCP 

- Critically 
Endangered  

Confirmed  

Threatened Fauna Species and habitats  
Calyptorhynchus latirostris  Carnaby’s Cockatoo Endangered  Confirmed  
Calyptorhynchus 380anksia naso  Forest Red-tailed Black 

Cockatoo 
Vulnerable  Confirmed  

Migratory Species 
Pandion haliaetus  Osprey Migratory  Confirmed  
Apus pacificus  Fork-tailed swift Migratory Confirmed  

14.2 Relevant policy and guidance 

The following policies and guidance have been considered for the assessment: 
• Significant Impact Guidelines 1.1 – Matters of National Environmental Significance 

(Department of the Environment, Water, Heritage, and the Arts, 2013). 
• Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian and 

New Zealand (ANZG 2018).  
• Australian Government – National Assessment Guidelines for Dredging (Australian 

Government 2009). 
• Australian Government – National Biofouling Management Guidance for Non-trading 

Vessels (Australian Government 2009). 
• Australian National Guidelines for Whale and Dolphin Watching 2017 (Commonwealth of 

Australia, 2017). 
• Conservation advice Megaptera novaeangliae, Humpback Whale (Threatened Species 

Scientific Committee, 2015). 
• Conservation Management Plan for the Blue Whale (Commonwealth of Australia, 2015). 
• Recovery Plan for Marine Turtles in Australia (2017-2027) (Commonwealth of Australia, 

2017). 
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• Threat Abatement Plan for the impacts of marine debris on the vertebrate wildlife of 
Australia’s coasts and oceans (Department of the Environment and Energy, 2018). 

• Schedule 2 of the Marine bioregional plan for the North-west Marine Region – Regional 
advice on matters of national environmental significance (DSEWPaC, 2012). 

• Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015). 
• Banksia Woodlands of the SCP: a nationally-protected ecological community, 

(Commonwealth of Australia 2016). 
• Referral guideline for three WA threatened black cockatoo species: Carnaby’s Cockatoo 

(Zanda latirostris), Baudin’s Cockatoo (Zanda baudinii) and the Forest Red-tailed Black-
cockatoo (Calyptorhynchus 381anksia naso) (Commonwealth of Australia, 2022). 

• Tuart Woodlands and Forests of the SCP: A Nationally Significant Ecological Community 
(Commonwealth of Australia, 2019). 

14.3 Marine threatened fauna species 
This section considers marine fauna listed as threatened species under the EPBC Act 1999 and 
that are considered likely to occur within the Action area. Marine fauna that are listed under the 
EPBC Act 1999 but are considered unlikely to occur in the Action area have not been considered 
in the following assessment.  

Marine fauna has been included as a desktop assessment only. The EPBC Act Protected Matters 
Report listed 14 marine mammal species that may occur within 10 km in any direction of the SDP 
(Table 7-4 Appendix I). While 14 marine mammal species were listed in the PMR, only five species 
(blue whale, southern right whale, humpback whale, bottlenose dolphin and the Australian sea lion) 
were considered as ‘known’ or ‘likely’ to occur. Further investigation of these five species 
demonstrated two are unlikely to be found within the Action area, while all five are mobile species 
and capable of avoiding the area. 

14.3.1 Marine Mammals 

14.3.1.1 Southern Right Whale 

Southern right whales (Eubalaena australis) only occur in the southern hemisphere, with a 
circumpolar distribution between latitudes of 16̊S and 65̊S. In Australian coastal waters, southern 
right whales occur along the southern coastline including Tasmania, generally as far north as Perth 
(31̊55’S, 115̊50’E) on the west coast and Sydney (33̊53’S, 151̊13’E) on the east coast (DSEWPaC 
2012). They are seasonally present along this southern Australian coast between late April and 
early November, where they can be found breeding and calving in nearshore, shallow waters (Pirzl 
2008).  

Known threats affecting the southern right whale include entanglement, vessel disturbance, 
seismic surveys, whaling, climate variability and change, noise interference, habitat modification 
and overharvesting of prey (DSEWPaC 2012a).  

Southern right whales have been observed in Marmion Marine Park (~10 km south of Alkimos) 
during winter and spring months in association with their breeding and calving season (DBCA 
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2017a). This is consistent with the PMR (Appendix I) that southern right whale breeding is known 
to occur in the Alkimos region. 

14.3.1.2 Humpback Whale 

Humpback whales (Megaptera novaeangliae) have a near global distribution, characterised by 
high-latitude feeding areas and low-latitude breeding and calving areas with annual migrations 
between the two (TSSC 2015). In Australian waters, two populations are recognised – a western 
Australian population and an eastern Australian population (TSSC 2015).  The western Australian 
population occurs from the Kimberley region in the north right through to southern coastline. 
Humpback whales migrate through coastal waters between May and November, moving between 
their summer feeding grounds (south of 55°S) and winter breeding grounds of Camden Sound in 
the Kimberley region (Jenner et al. 2001).  Southern right whales occur along the southern 
coastline including Tasmania, generally as far north as Perth (31̊55’S, 115̊50’E) on the west coast 
and Sydney (33̊53’S, 151̊13’E) on the east coast (DSEWPaC 2012). Peak northern migration 
occurs between June and July each year whereas southern migration is more diffuse and irregular 
with no observed peak (TSSC 2015). The north bound migration tends to be offshore, in deeper 
waters, while the southbound migration tends to be closer to the coast in shallow waters (Jenner et 
al. 2001), allowing cow calf pairs to rest and feed in sheltered embayments that offer wind 
protection and calmer condition to assist calf suckling and reduce calf energy costs (Braithwaite et 
al. 2012). Known resting areas along the WA migration corridor include Exmouth Gulf, Shark Bay 
and Geographe Bay (Jenner et al. 2001, Vrbancich et al. 2005, Bannister et al. 2005).  

Potential pressures affecting humpback whales include changes in oceanography and ocean 
acidification due to climate change, marine debris, oil pollution, noise pollution, collision with 
vessels and entanglement (DSEWPaC 2012).  

Humpback whales have been observed in Marmion Marine Park (~10 km south of Alkimos) during 
their annual migrations (DPAW 2012, DBCA 2017b). It is unlikely that humpback whales would be 
observed and remain within the waters surrounding Alkimos. 

14.3.1.3 Australian Sea Lion 

The Australian sea lion (Neophoca cinerea) is an endemic species found in Australian waters from 
the Houtman Abrolhos Islands in WA to the Pages in South Australia (Campbell 2005). One of the 
rarest sea lions in the world, their breeding rookeries are mainly offshore islands, and their year-
round haul-out areas are primarily beaches and rocky shores (Campbell 2005, Orsini et al. 2006). 
A high rate of natal site fidelity (natal philopatry) among females suggests a restricted home range 
as well as limited gene flow with other regions (Campbell 2005). 

Fisheries bycatch and entanglement in marine debris are considered to pose the greatest threats 
to the Australian sea lion. Secondary threats include habitat degradation, aquaculture interactions, 
human disturbance to colonies, deliberate killings, disease, pollution, oil spills, prey depletion and 
climate change (DSEWPaC 2013). 

In WA, there are 28 known breeding sites for Australian sea lions, most of which are characterised 
by fewer than 30 pups per breeding season (Shaughnessy et al. 2011). In Perth, six islands have 
been documented as known haul-out sites for male Australian sea lions; Penguin, Seal, Carnac, 
Dyer, Little Islands and Burns Rock (Orsini et al. 2006). Burns Rock and Little Island are closest to 
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Alkimos at ~10 km and ~20 km south, respectively. Therefore, while there are no breeding or haul-
out sites for Australian sea lions within the SA, individuals could be sighted in the Action area. 

14.3.1.4 Blue Whale 

Two subspecies of blue whales have been recorded in Australian waters; the southern (or ‘true’) 
blue whale (Balaenoptera musculus intermedia) and the pygmy blue whale (Balaenoptera 
musculus brevicauda). Nearly all blue whales sighted in Australia are pygmy blue whales (DoEE 
2020a). In WA, the Perth Canyon is the only recognised feeding area for pygmy blue whales with 
evidence of their feeding from November to May (DoE 2015). 

Satellite tags deployed on pygmy blue whales in the Perth Canyon in 2009 and 2011, showed they 
occupied waters of 1369.5 m ± 47.4 m when closest to the coast, before migrating into 
progressively deeper waters offshore (2617.0 ± 143.5 m) and then into deep coastal Indonesian 
waters (Double et al. 2014). Their shallowest waters occupied were in the Perth Canyon and 
Ningaloo Reef with an average of 1176 m ± 58 m (Double et al. 2014). 

Given the Action is located in nearshore marine waters, it is unlikely that the blue whale would 
inhabit the Action area. 

14.3.1.5 Bottlenose dolphins 

Bottlenose dolphins (including Tursiops aduncus and Tursiops 383anksia383i) are primarily found 
on the continental shelf (<200 m deep) in nearshore areas with reefs, sand, or seagrass 
(DSEWPaC 2012). These dolphins are typically found close to shore (within 1 km of the coastline) 
or in water depths less than 30 m (Reeves et al. 2002). Bottlenose dolphins are considered coastal 
with known resident groups in coastal and nearshore waters of WA (Finn 2005). In Cockburn 
Sound, a subpopulation of ~75 dolphins have been identified, with evidence of year round 
sightings, long-term site fidelity, foraging behaviours and habitat preferences for mother-calf pairs 
(Finn 2005). 

Bottlenose dolphins have been sighted throughout the Marmion Marine Park, ~10 km south of 
Alkimos (DpaW 2012). It is likely that bottlenose dolphins may be encountered in the waters 
surrounding Alkimos.  

14.3.2 Potential impacts 

Table 14-2 lists the relevant cause-effect pathways and the impacts that may arise during 
proposed construction activities. This table is largely recreated from Table 7-9 but focuses on the 
specific impacts to MNES species and/or moderate risks. Risks associated with construction 
activities were assessed via a desktop review and conceptual modelling. Detailed descriptions of 
these risks are included in Section 3.2.3 of this ERD.  

EPA’s Environmental Factor Guideline – Marine Fauna (EPA 2016d) has been applied to 
determine the significance of direct and indirect impacts to marine fauna due to SDP construction 
and operation. The potential for impacts were examined particularly in the context of noise, 
construction and the discharge of brine. 
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The potential impacts to each of the MNES species as been assessed in accordance with the 
significant impact criteria Significant Impact Guidelines 1.1 – Matters of National Environmental 
Significance (Department of the Environment, Water, Heritage, and the Arts, 2013) and presented 
in Table 14-3 to Table 14-6. 
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Table 14-2: Potential construction and operational impacts to marine fauna 

Phase  Potential impacts Impact Context Significance of 
Impacts (prior to 
the application 
of mitigation 
measures) 

C
on

st
ru

ct
io

n 

Changes in marine fauna 
behaviour/hearing 
damage (noise) 

Indirect Underwater noise from construction 
activities may interfere with 
communication systems of marine 
fauna, masking biological cues or 
causing behavioural disturbance. 
Depending on the duration and 
intensity of the noise, an animal may 
avoid the source of the disturbance. 
Tunnelling and drilling noise may be 
sufficient to cause behavioural 
responses in the form of avoidance 
but is not sufficient to cause TTS or 
injury to marine fauna 

3-Moderate 

Injury/mortality of marine 
fauna 
(collision/entanglement) 

Direct The presence of vessels and 
machinery during construction 
activities may interact with marine 
fauna and potentially result in marine 
fauna collision. Construction also has 
the potential to contribute waste and 
building materials in the construction 
zone thereby increasing the 
possibility of marine fauna 
entanglement.  
No known aggregation areas of 
marine megafauna. Vessels will be 
slow moving or stationary during 
construction and equipment lowered 
slowly. The risk of collision with fauna 
is considered low. 

2-Minor 
 

Table 14-3: Significant Impact Criteria for Southern right whales (Eubalaena australis) in the context 
of the Action.  

Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a vulnerable 
species if there is a real 
chance or possibility 
that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Substantially modify, 
destroy or isolate an area 
of important habitat for a 
migratory species 

The Action does not substantially modify or destroy any areas of 
important habitat for the Southern right whale.  
 

Unlikely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a vulnerable 
species if there is a real 
chance or possibility 
that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Result in an invasive 
species that is harmful to 
the migratory species 
becoming established in 
an area of important 
habitat for the migratory 
species, or 

With appropriate Marine Management Plans CMEMP (Appendix 
G) and COMEMP (Appendix H), the Action would not result in 
the introduction of any invasive marine species.  

Unlikely 

Seriously disrupt the 
lifecycle (breeding, 
feeding, migration or 
resting behaviour) of an 
ecologically significant 
proportion of the 
population of a migratory 
species. 

This Action would not seriously disrupt the migration of 
Southern right whales.  
Provided appropriate management is implemented to address 
known threats such as entanglement, vessel disturbance, noise 
interference.  
Southern right whales have been observed in Marmion Marine 
Park (~10 km south of Alkimos) during winter and spring months 
in association with their breeding and calving season (DBCA 
2017a). Southern right whale breeding is known to occur in the 
Alkimos region. This is not critical habitat, and rather is part of 
their migratory corridor, and therefore it is considered unlikely 
that Southern right whales will be observed and remain within 
the area. 

Possible  

Table 14-4: Significant Impact Criteria for Humpback whales (Megaptera novaeangliae) in the context 
of the Action.  

Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a vulnerable 
species if there is a real 
chance or possibility 
that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Substantially modify, 
destroy or isolate an area 
of important habitat for a 
migratory species 

The Action does not substantially modify or destroy any areas of 
important habitat for the Humpback whale.  Unlikely 

Result in an invasive 
species that is harmful to 
the migratory species 
becoming established in 
an area of important 

With appropriate Marine Management Plans CMEMP (Appendix 
G) and COMEMP (Appendix H), the Action would not result in 
the introduction of any invasive marine species.  

Unlikely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a vulnerable 
species if there is a real 
chance or possibility 
that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

habitat for the migratory 
species, or 

Seriously disrupt the 
lifecycle (breeding, 
feeding, migration or 
resting behaviour) of an 
ecologically significant 
proportion of the 
population of a migratory 
species. 

This Action would not seriously disrupt the migration of 
Humpback whales.  
Provided appropriate management is implemented to address 
known threats such as entanglement, vessel disturbance, noise 
interference.  
Humpback whale species or species habitat is known to occur 
within 10 km of the area. This is not critical habitat, and rather is 
part of their migratory corridor, and therefore it is considered 
unlikely that Humpback whales will be observed and remain 
within the area. 

Possible 

Table 14-5: Significant Impact Criteria for Australian sea lion (Neophoca cinerea) in the context of the 
Action.  

Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a vulnerable 
species if there is a real 
chance or possibility 
that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

lead to a long-term 
decrease in the size of a 
population  

Fisheries bycatch and entanglement in marine debris are 
considered to pose the greatest threats to the Australian sea 
lion. Secondary threats include habitat degradation, pollution, oil 
spills.  
This Action will not result in any decrease in population of the 
Australian sea lion. 

Unlikely 

reduce the area of 
occupancy of the species 

While there is no breeding or haul out sites for Australian sea 
lions at Alkimos, it is possible that males may infrequently be 
sighted due to nearby known haul-out sites. However, the 
closest haul out site is ~12 km south and as only small numbers 
of males are found at each of the Perth haul-out sites, there is a 
low likelihood of occurrence.  

Unlikely  

fragment an existing 
population into two or 
more populations 

The Australian sea lion breeding rookeries are mainly offshore 
islands, and their year-round haul-out areas are primarily 
beaches and rocky shores (Campbell 2005, Orsini et al. 2006). 
A high rate of natal site fidelity (natal philopatry) among females 
suggests a restricted home range as well as limited gene flow 
with other regions (Campbell 2005). 

Unlikely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a vulnerable 
species if there is a real 
chance or possibility 
that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

This Action does not contain any breeding or haul out sites for 
Australian sea lions at Alkimos. 

adversely affect habitat 
critical to the survival of a 
species 

This Action does not contain any breeding or haul out sites for 
Australian sea lions at Alkimos. Unlikely 

disrupt the breeding cycle 
of a population 

This Action does not contain any breeding or haul out sites for 
Australian sea lions at Alkimos. Unlikely 

modify, destroy, remove, 
isolate or decrease the 
availability or quality of 
habitat to the extent that 
the species is likely to 
decline 

It is possible that males may infrequently be sighted due to 
nearby known haul-out sites, but the Habitat used in proximity to 
Alkimos is abundant in areas surrounding this Action. 

Unlikely 

result in invasive species 
that are harmful to a 
critically endangered or 
endangered species 
becoming established in 
the endangered or 
critically endangered 
species’ habitat 

With appropriate Marine Management Plans CMEMP (Appendix 
G) and COMEMP (Appendix H), the Action would not result in 
the introduction of any invasive marine species. 

Unlikely 

introduce disease that 
may cause the species to 
decline, or 

With appropriate Marine Management Plans CMEMP (Appendix 
G) and COMEMP (Appendix H), the Action would not result in 
the introduction of any disease to impact the Australian sea lion. 

Unlikely 

interfere with the 
recovery of the species. 

Given the relatively short duration of construction impacts from 
this Action, it is unlikely to impact the recovery of the Australian 
sea lion.  

Unlikely 

Table 14-6: Significant Impact Criteria for southern (or ‘true’) blue whale (Balaenoptera musculus 
intermedia) and the pygmy blue whale (Balaenoptera musculus brevicauda) in the context of the 
Action. 

Significant Impact 
Criteria 
An action is likely to 
have a significant impact 
on a vulnerable species 
if there is a real chance 
or possibility that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Substantially modify 
(including by fragmenting, 
altering fire regimes, 
altering nutrient cycles or 

Two subspecies of blue whales have been recorded in 
Australian waters; the southern (or ‘true’) blue whale 
(Balaenoptera musculus intermedia) and the pygmy blue 
whale (Balaenoptera musculus brevicauda). Nearly all blue 

Unlikely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant impact 
on a vulnerable species 
if there is a real chance 
or possibility that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

altering hydrological 
cycles), destroy or isolate 
an area of important 
habitat for a migratory 
species 

whales sighted in Australia are pygmy blue whales (DoEE 
2020a). In WA, the Perth Canyon is the only recognised 
feeding area for pygmy blue whales with evidence of their 
feeding from November to May (DoE 2015). 
Satellite tags deployed on pygmy blue whales in the Perth 
Canyon in 2009 and 2011, showed they occupied waters of 
1369.5 m ± 47.4 m when closest to the coast, before migrating 
into progressively deeper waters offshore (2617.0 ± 143.5 m) 
and then into deep coastal Indonesian waters (Double et al. 
2014). Their shallowest waters occupied were in the Perth 
Canyon and Ningaloo Reef with an average of 1176 m ± 58 m 
(Double et al. 2014). 

Result in an invasive 
species that is harmful to 
the migratory species 
becoming established in 
an area of important 
habitat for the migratory 
species, or 

With appropriate Marine Management Plans CMEMP 
(Appendix G) and COMEMP (Appendix H), the Action would 
not result in the introduction of any invasive marine species. 

Unlikely 

Seriously disrupt the 
lifecycle (breeding, 
feeding, migration or 
resting behaviour) of an 
ecologically significant 
proportion of the 
population of a migratory 
species. 

This Action would not seriously disrupt the migration of 
southern blue whale or pygmy blue whale, given the likely 
occurrence in relation to the action.  
 

Unlikely 

14.3.3 Mitigation and management measures 

Water Corporation has applied the mitigation hierarchy to the Action to protect marine fauna so 
that biological diversity and ecological integrity are maintained. Mitigation measures as they relate 
to MNES are summarised in Table 14-7.  

Environmental monitoring and management for the construction phase is outlined in further detail 
in the CMEMP in Appendix G. 
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Table 14-7: Summary of mitigation measures to ensure protection of marine fauna 

Impact Avoid Minimise Manage Monitor Rehabilitation Post Mitigation 
Impact 
Rankings 

Significant Residual 
Impact 

Offset (if 
required) 

Changes in marine fauna 
behaviour/hearing damage 
(noise) 

Underwater construction 
will generate some noise.  

Implement noise 
reduction measures 

The CMEMP 
describes clear 
management actions 
to minimise potential 
impacts from noise on 
marine fauna during 
marine construction 
activities.  

No Nil 2 – Minor Nil N/A 

Injury/mortality of marine 
fauna 
(collision/entanglement) 

The presence of 
construction vessels (jack 
up barges), machinery 
and equipment during 
marine construction 
activities that may interact 
with marine fauna via 
collision/entanglement 
will not be avoidable. 

Vessel Masters will 
undergo training that will 
include marine fauna 
behaviour and actions, 
reporting requirements in 
the event of marine fauna 
injury or mortality 

A CMEMP describes 
clear management 
actions to minimise 
risk of 
collision/entanglement 
of marine fauna 
incidences during 
marine construction 
activities.  

Yes Nil 1-Insignificant Nil N/A 
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14.3.3.1 Recovery plans, conservation advice and threat abatement plans 

Water Corporation has considered the relevant plans, conservation advice and threat abatement 
plans for the following MNES during the design, construction and operation of the Proposal and 
has proposed relevant management measures consistent to with these recovery plans, 
conservation advice and threat abatement plans, where relevant.  Water Corporation’s 
considerations for each MNES are outlined below. 

14.3.3.1.1 Southern right whales (Eubalaena australis) 
• Although the Southern right whale was listed as ‘Endangered’ as of 16 July 2000, there is 

no approved Conservation Advice for this species.   
• The Conservation Management Plan for the Southern Right Whale (2011 – 2021) is the 

current Recovery Plan approved under the EPBC Act 1999. 
• The Alkimos SDP Marine Construction Environmental Management Plan and Marine 

Environmental Management Plan for Commissioning and Operations contain measures 
Water Corporation will implement to address the known threats affecting Southern right 
whales in Australian waters detailed in the Recovery Plan (e.g., entanglement, vessel 
disturbance, noise interference, habitat modification). These measures include (but are not 
limited to):   

o The implementation of a 300 m marine mammal exclusion zone, and the 
deployment of trained marine mammal observers to manage potential marine 
mammal strike during the construction phase, and  

o Hydrodynamic modelling confirmed that, even under worst case conditions, the 
proposed diffusers should achieve a 1 in 30 dilution within 70 m of the outfall. This 
level of dilution is sufficient to restrict near field salinity elevations to within +1.1 ppt 
of background, which is within the tolerance limits of local marine species. 

• The above management measures would also align with the approved Threat Abatement 
Plan for the impacts of marine debris on the vertebrate wildlife of Australia’s coasts and 
oceans (DoEE, 2018), which focuses on the impact of entanglement and ingestion of 
marine debris on vertebrate marine life. 

14.3.3.1.2 Humpback whales (Megaptera novaeangliae) 
• Despite removal from the threatened species list in February 2022, the Humpback Whale 

remains a matter of national environmental significance as a listed Migratory Species.   
• As a result of this removal, there is currently no recommendation for a recovery plan or 

conservation advice.  
• The Alkimos SDP management measures proposed for other migratory marine species 

would also align with the approved Threat Abatement Plan for the impacts of marine debris 
on the vertebrate wildlife of Australia’s coasts and oceans (DoEE, 2018), which focuses on 
the impact of entanglement and ingestion of marine debris on vertebrate marine life. 

14.3.3.1.3 Australian sea lion (Neophoca cinerea) 



 

392  

 

• The Australian sea lion was transferred from the Vulnerable to the Endangered Category in 
December 2020.  

• The approved Conservation Advice, Neophoca cinerea, Australian Sea Lion (Threatened 
Species Scientific Committee, 2020) details that fisheries bycatch and entanglement in 
marine debris are considered to pose the greatest threats to the Australian sea lion. 
Secondary threats include habitat degradation, pollution, oil spills. 

• The implementation of a 300 m marine mammal exclusion zone, and the deployment of 
trained marine mammal observers to manage potential marine mammal strike during the 
construction phase.   

• Hydrodynamic modelling confirmed that, even under worst case conditions, the proposed 
diffusers should achieve a 1 in 30 dilution within 70 m of the outfall. This level of dilution is 
sufficient to restrict near field salinity elevations to within +1.1 ppt of background, which is 
within the tolerance limits of local marine species. 

• While there is no breeding or haul out sites for Australian sea lions at Alkimos, it is possible 
that males may infrequently be sighted due to nearby known haul-out sites. However, the 
closest haul out site is ~12 km south and as only small numbers of males are found at each 
of the Perth haul-out sites, there is a low likelihood of occurrence. 

• The Recovery Plan for the Australian Sea Lion (Neophoca cinerea) (Commonwealth of 
Australia 2013) refers to the same threats to the species as defined in the Conservation 
Advice.  

• The Alkimos SDP management measures proposed for other migratory marine species 
would also align with the approved Threat Abatement Plan for the impacts of marine debris 
on the vertebrate wildlife of Australia’s coasts and oceans (DoEE, 2018), which focuses on 
the impact of entanglement and ingestion of marine debris on vertebrate marine life. 

• If the above management measures are implemented, the objectives of the Recovery Plan 
for the Australian Sea Lion (Neophoca cinerea) (Commonwealth of Australia 2013) would 
not be impacted.  

14.3.3.1.4 Southern blue whale (Balaenoptera musculus intermedia)  
Including pygmy blue whale (Balaenoptera musculus brevicauda). 

• The blue whale (Balaenoptera musculus) is currently listed as an endangered species 
under the EPBC Act 1999.  

• The Conservation Management Plan for the Blue Whale (2015-2025) is the approved 
Recovery Plan the EPBC Act 1999 which sets the objective to minimise anthropogenic 
threats to allow for the whales conservation status to improve so that they can be removed 
from the EPBC Act threatened species list.  

• In WA, the Perth Canyon is the only recognised feeding area for pygmy blue whales with 
evidence of their feeding from November to May (DoE 2015). 

• Satellite tags deployed on pygmy blue whales in the Perth Canyon in 2009 and 2011, 
showed they occupied waters of 1369.5 m ± 47.4 m when closest to the coast, before 
migrating into progressively deeper waters offshore (2617.0 ± 143.5 m) and then into deep 
coastal Indonesian waters (Double et al. 2014). Their shallowest waters occupied were in 
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the Perth Canyon and Ningaloo Reef with an average of 1176 m ± 58 m (Double et al. 
2014). 

• Given the Action is located in nearshore marine waters, it is unlikely that any specific 
management measures (different to those proposed for other whale species) would be 
required to manage impacts to blue whale species. 

14.3.4 Predicted outcomes 

The predicted outcomes of the assessment of the significance of potential impacts on marine fauna 
from the Action, after the implementation of mitigation measures are: 

• Noise due to tunnelling and drilling estimated at between 145 and 190 dB is not sufficient to 
cause TTS or injury to marine fauna but may cause behavioural responses in the form of 
avoidance. Mitigation strategies will limit the effects of noise.  

• The presence of construction vessels and equipment during marine construction activities 
that may interact with marine fauna. Training on marine fauna behaviour and subsequent 
observation of actions will mitigate against marine fauna injury or mortality. 

• The desalination outfall diffuser ports have been designed to optimise mixing within the 
near-field and therefore minimise potential salinity stress. 

No significant residual impacts to marine fauna are expected as a result of the Action and 
no offsets are proposed for marine threatened fauna.  

14.4 Threatened flora Species/Threatened Ecological Communities 

14.4.1 Threatened flora species 

MNES includes flora listed under the EPBC Act as threatened, and that have been confirmed to 
occur within the Action area or are considered very likely or likely to occur. Flora species that are 
listed under the EPBC Act but are considered possible or unlikely to occur in the Action area 
(Section 9, Table 9-11) have not been considered in the following assessment. Two species of 
Commonwealth listed Threatened flora species that are ‘Very Likely’ to occur within are discussed 
below. 

It is noted that there is a road named Orchid Road in the vicinity the Action, which is suggestive of 
the likely presence of orchid species.  The orchid species Caladenia huegelii (T; En), Diuris 
micrantha (T; Vu) and Drakaea elastica (T; En) are unlikely to occur based on known range and 
habitat requirements.  Caladenia huegelii (T; En) has been recorded in Spearwood and 
Bassendean sands. The Cottesloe soil unit of the Spearwood system is present in the north of the 
Survey Area; however, the Grand Spider Orchid (Caladenia huegelii) Recovery Plan indicates that 
it is rare for the species to occur in the Spearwood dunes (Department of Environment and 
Conservation 2009). No winter wet depressions or swamps were recorded within the SA; therefore, 
the preferred habitat for Diuris micrantha (T; Vu) (Florabase 2022a) is unlikely to be 
present. Damp, loamy soil adjacent to wet-winter swamps were not present within the SA; as such, 
preferred habitat for Drakaea elastica (T; En) (Florabase 2022b) was not present.   Where the 
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Proposal overlies the Spearwood dune system is the pipeline component of the Proposal.  The 
PDE where it overlays with the Spearwood dune system is not located in the vicinity Orchid Road. 

14.4.1.1 Eucalyptus argutifolia – Vulnerable (Vu) 

While there were no Eucalyptus argutifolia – Vulnerable (Vu) recorded within the Action area there 
were records within the broader flora and vegetation SA (Appendix J, Figure 9-6). Eucalyptus 
argutifolia is endemic to the SCP bioregion with 69 known records of this species (NatureMap 
2020), nine of which occur in proximity to the SA. This species is considered ‘Very Likely’ to occur 
within the Action area given the proximity to records within the SA and the presence of suitable 
vegetation communities.  

14.4.1.2 Melaleuca sp. Wanneroo (G.J. Keighery 16705) – Endangered (En). 

Approximately six individuals of this species from one location were recorded to the north of 
Carabooda Tanks, growing in association with a Melaleuca huegelii – M. systena shrubland on a 
limestone hill (Appendix J). Eucalyptus argutifolia is only known from the SCP bioregion and there 
are 43 specimens of this species (including one affinity and one hybrid) lodged with the WA 
Herbarium (WAH 2020).  

One threatened flora species under the EPBC Act, Melaleuca sp. Wanneroo (G.J. Keighery 16705) 
(EN), is listed as ‘Very Likely’ to occur within the Action given the close proximity of existing 
records and the presence of potential vegetation communities of sandy areas with underlain 
limestone. 

No other MNES flora species were ‘Very Likely’ or ‘Likely’ to occur in the DE (Table 14-1). 

14.4.2 Threatened Ecological Communities 

As discussed in Section 9.4.5, vegetation considered to be representative of ecological 
communities listed as threatened under the EPBC were were recorded within the DE and are 
summarised below. 

14.4.2.1 Banksia Woodlands of the SCP 

Vegetation within the SA that comprised an upper stratum dominated or co-dominated by one or 
more banksia species was assessed against the criteria detailed within the Approved Conservation 
Advice (DoE 2016a), to establish whether it had affinities with the Banksia Woodlands of the SCP 
TEC. Six vegetation types were considered, at least in part, to be representative of the TEC 
(AECOM 2018b, Ecoscape 2018) (Table 9-6).  

Areas within each of these vegetation types which were considered to represent the ‘Banksia 
Woodlands of the SCP’ TEC demonstrated the key diagnostic characteristics required to initially 
define vegetation as the TEC (DoE 2016a) and each were considered to be in at least ‘Good’ 
vegetation condition. In addition, the mapped occurrences met the minimum patch size threshold 
of two hectares (DoE 2016a). In total, 142.48 ha of vegetation within the SA was mapped as the 
‘Banksia woodlands of the SCP’ TEC, of which, 4.80 ha is within the DE.   
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14.4.2.2 Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP 

Vegetation within the SA that contained an upper stratum of at least two Eucalyptus 
gomphocephala trees with canopies less than 60 m apart was assessed against the criteria 
detailed within the Approved Conservation Advice (DAWE 2019), to establish whether it had 
affinities with the Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP TEC. 
Ground-truthing of accessible vegetation that was previously described as containing E. 
gomphocephala trees was undertaken (Appendix J).  

Of the areas that were able to be ground-truthed by (Stantec 2020) in the field (Figure 9-6) six 
vegetation units were analogous with the Tuart (Eucalyptus gomphocephala) woodlands and forest 
of the SCP’ TEC (Table 9-6). In total, 18.7 ha of vegetation within the SA was mapped as the Tuart 
(Eucalyptus gomphocephala) woodlands and forest of the SCP, of which 1.6 ha is in DE.   

14.4.3 Potential Impacts 

Potential impacts to threatened flora and TECs are primarily the removal or disturbance of species 
through vegetation clearance, fragmentation, and modification are presented in Table 14-8. In 
addition, alteration of vegetation structure and composition through may occur from the Action 
through: 

• spread of introduced flora and fauna. 
• spread of dieback. 
• altered hydrology. 
• potential degradation from dust and contaminants. 
• changed fire regimes. 

Table 14-8 Potential Impacts to MNES flora and vegetation 

Phase  Potential 
impacts 

Impact Context Significance 
of Impacts 
(prior to the 
application of 
mitigation 
measures) 

C
on

st
ru

ct
io

n 

Land 
disturbance 
and clearing 
of vegetation 

Direct A total of 44.49 ha of the 82.24 ha total disturbance is 
expected from native vegetation units.  This includes: 
• 2.32 ha of Banksia woodlands of the SCP TEC 

(En) EPBC Act / PEC (P3) BC Act (Banksia 
Woodlands), which represents 1.63% of the 
mapped extent of the TEC (142.5 ha) mapped 
within the SA.  The composition and condition of 
the Banksia Woodland in the development 
envelope is considered to be very good to good 
condition.  

• 0.89 ha of Tuart (Eucalyptus gomphocephala) 
woodlands and forests of the SCP PEC (P3; 
BC Act), which represents 4.76% of the mapped 
extent of the TEC (18.7 ha). 

5 – Significant 
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Phase  Potential 
impacts 

Impact Context Significance 
of Impacts 
(prior to the 
application of 
mitigation 
measures) 

• 0.73 ha Melaleuca huegelii-Melaleuca systena 
shrublands on limestone ridges TEC (En) under 
the BC Act is expected to the impacted by the 
Proposal, equating to a loss of 2.36% of the 
mapped extent of the TEC.  

Indirect The clearing of native vegetation for construction of 
the SDP may lead to the fragmentation of habitat and 
increased edge effects. The highly cleared and 
fragmented landscape of the SCP makes flora and 
vegetation particularly vulnerable to localised and 
regional extinction with many significant flora species 
confined to small urban remnants where weed 
invasion, plant pathogens and altered fire regimes 
add to the impacts of small population sizes (EPA 
2015a). Further clearing, fragmentation, and 
modification of vegetation for the Action may further 
exacerbate these impacts to flora and vegetation 
within the Action as flora and vegetation are 
vulnerable to localised and regional extinctions as a 
result of land disturbance. 

4 – Major 

Spread of 
dieback 

Indirect The clearing of vegetation for the Action and 
excavation and handling of soil may lead to the 
spread of dieback. The proliferation of dieback is 
more likely in cleared areas than areas of intact 
vegetation. The movement of equipment, machinery, 
and personnel during construction of the Action may 
result in the potential spread of dieback within, and 
outside the Action.   
A number of species are susceptible to dieback, and 
dieback is listed as a key threat to the TECs that 
have been recorded within the Action.  

3 – Moderate 

The potential impacts to each of the MNES species as been assessed in accordance with the 
significant impact criteria Significant Impact Guidelines 1.1 – Matters of National Environmental 
Significance (Department of the Environment, Water, Heritage, and the Arts, 2013) and presented 
in Table 14-9 to Table 14-12. 
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Table 14-9: Significant Impact Criteria for E. argutifolia in the context of the Action (DoE 2013). 

Significant Impact 
Criteria 
An action is likely to 
have a significant impact 
on a vulnerable species 
if there is a real chance 
or possibility that it will: 

Description of proposed action in relation to 
significant impact criteria 

Likelihood of 
Impact (known, 
likely, possible, 
unlikely) 

Lead to a long-term 
decrease in the size of an 
important population of a 
species. 

Approximately six individuals of this species was 
recorded in the SA from one location north of Carabooda 
Tanks, growing in association with a Melaleuca 
huegelii – M. systena shrubland on a limestone hill 
(Ecoscape 2018). This location does not occur within the 
Action, however Melaleuca huegelii-Melaleuca systena 
comprises two vegetation types, both which have been 
described and delineated within the Action 
(BsXpCqMsHh and MhMsDaAfGp; 2ha). There are 69 
records of this species (DBCA 2020) nine of which occur 
in proximity to the SA (Appendix G). 
Although the species has potential to occur in the Action 
in association with the vegetation types BsXpCqMsHh 
and MhMsDaAfGp, given that no records of this 
perennial species were recorded during surveys, it is 
unlikely that clearing will lead to a decrease in the size of 
an important population. 

Unlikely 

Reduce the area of 
occupancy of an important 
population. 

Given that this perennial species was not recorded in the 
Action during surveys, clearing of vegetation is unlikely 
to reduce the area of occupancy of an important 
population. 

Unlikely 

Fragment an existing 
important population into 
two or more populations. 

Given that this perennial species was not recorded in the 
Action during surveys, clearing of vegetation is unlikely 
to fragment two or more populations. 

Unlikely 

Adversely affect habitat 
critical to the survival of a 
species. 

Approximately six individuals of this species was 
recorded in the SA from one location north of Carabooda 
Tanks, growing in association with a Melaleuca 
huegelii – M. systena shrubland on a limestone hill 
(Ecoscape 2018). This location does not occur within the 
Action, however Melaleuca huegelii-Melaleuca systena 
comprises two vegetation types, both which have been 
described and delineated within the Action 
(BsXpCqMsHh and MhMsDaAfGp; 2 ha). Given only 
2 ha of these vegetation types occur within the Action, it 
is unlikely that the Action will adversely affect habitat 
critical to the survival of a species. 

Unlikely 

Disrupt the breeding cycle 
of an important population. 

Given that this perennial species was not recorded in the 
Action during surveys, clearing of vegetation is unlikely 
to disrupt the breeding cycle of an important population. 

Unlikely 

Modify, destroy, remove, 
or isolate or decrease the 
availability or quality of 

The species has been recorded from 69 locations (DBCA 
2020) none of which occur within the Action. The species 
potentially occurs in association with vegetation types 

Unlikely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant impact 
on a vulnerable species 
if there is a real chance 
or possibility that it will: 

Description of proposed action in relation to 
significant impact criteria 

Likelihood of 
Impact (known, 
likely, possible, 
unlikely) 

habitat to the extent that 
the species is likely to 
decline. 

BsXpCqMsHh and MhMsDaAfGp. Given only 2 ha of 
these vegetation types occur within the Action, it is 
unlikely that the Action will modify, destroy, remove, or 
isolate or decrease the availability or quality of habitat to 
the extent that the species is likely to decline. 

Result in invasive species 
that are harmful to a 
vulnerable species 
becoming established in 
the vulnerable species’ 
habitat 

Weeds have the potential to alter fire and grazing 
patterns and suppress early plant growth by competing 
for soil moisture, nutrients, and light. There have been 
and 76 introduced flora species have been recorded 
within or surrounding the SA. However, given that 
potential habitat is only likely to comprise 2 ha within the 
Action, it is unlikely that the Action will result in the 
introduction of invasive species to the extent that they 
are harmful to potential habitat of Eucalyptus argutifolia. 

Unlikely 

Introduce disease that 
may cause the species to 
decline 

Given that this perennial species was not recorded in the 
Action during surveys, any potential disease introduced 
by the Action is unlikely to cause the species to decline. 

Unlikely 

Interfere substantially with 
the recovery of the 
species. 

Given that this perennial species was not recorded in the 
Action during surveys, the Action is unlikely to interfere 
substantially with the recovery of the species. 

Unlikely 

Lead to a long-term 
decrease in the size of an 
important population of a 
species. 

Approximately six individuals of this species was 
recorded in the SA from one location north of Carabooda 
Tanks, growing in association with a Melaleuca 
huegelii – M. systena shrubland on a limestone hill 
(Ecoscape 2018). This location does not occur within the 
Action, however Melaleuca huegelii-Melaleuca systena 
comprises two vegetation types, both which have been 
described and delineated within the Action 
(BsXpCqMsHh and MhMsDaAfGp; 2ha). There are 69 
records of this species (DBCA 2020), nine of which occur 
in proximity to the SÁ (Appendix G.) 
Although the species has potential to occur in the Action 
in association with the vegetation types BsXpCqMsHh 
and MhMsDaAfGp, given that no records of this 
perennial species were recorded during surveys, it is 
unlikely that clearing will lead to a decrease in the size of 
an important population. 

Unlikely 

Reduce the area of 
occupancy of an important 
population. 

Given that this perennial species was not recorded in the 
Action during surveys, clearing of vegetation is unlikely 
to reduce the area of occupancy of an important 
population. 

Unlikely 

Fragment an existing 
important population into 
two or more populations. 

Given that this perennial species was not recorded in the 
Action during surveys, clearing of vegetation is unlikely 
to fragment two or more populations. 

Unlikely 
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Table 14-10: Significant Impact Criteria for M. sp. Wanneroo (G.J. Keighery 16705) (Vu:En) in the 
context of the Action (DotE 2013). 

Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a 
vulnerable species if 
there is a real chance 
or possibility that it 
will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Lead to a long-term 
decrease in the size of 
an important 
population of a 
species. 

The nearest record of Melaleuca sp. Wanneroo (G.J. Keighery 
16705) (T;Vu:En) is located approximately 98 m from the Action. 
There are 11 records of this species vouchered at the State 
Herbarium (2020). Recorded locations include Nowergup, 
Neerabup, and as far north as the Yeal Nature Reserve near 
Wirlinga. 
The species has been recorded in association with Melaleuca 
huegelii and Melaleuca systena shrublands, and also in 
association with vegetation dominated by Banksia sessilis, 
Grevillea preissii, Calothamnus quadrifidus, Xanthorrhoea preissii, 
Hibbertia hypericoides and Desmocladus flexuosus (Western 
Australian Herbarium 2020).  
Melaleuca huegelii-Melaleuca systena, Grevillea preissii and 
Banksia sessilis comprises two vegetation types which have been 
described and delineated within the Action, spanning 2 ha. 
Vegetation types recorded within the SA that contain dominant 
species that align with the preferred vegetation community of M. 
sp. Wanneroo (G.J. Keighery 16705) (T;Vu:En) include: 

• BsXpCqMsHh. 
• MhMsDaAfGp. 

Although the species has potential to occur in the Action in 
association with these vegetation types, given that no records of 
this perennial species (which grows in excess of 2 m tall) were 
recorded during surveys, it is unlikely that clearing will lead to a 
decrease in the size of an important population. 

Unlikely 

Reduce the area of 
occupancy of an 
important population. 

Given that this perennial species was not recorded in the Action 
during surveys, clearing of vegetation is unlikely to reduce the area 
of occupancy of an important population. 

Unlikely 

Fragment an existing 
important population 
into two or more 
populations. 

Given that this perennial species was not recorded in the Action 
during surveys, clearing of vegetation is unlikely to fragment two or 
more populations. 

Unlikely 

Adversely affect 
habitat critical to the 
survival of a species. 

Melaleuca huegelii-Melaleuca systena, Grevillea preissii and 
Banksia sessilis dominated vegetation comprises two vegetation 
types which have been described and delineated within the Action 
(BsXpCqMsHh and MhMsDaAfGp; 2ha). Given only 2 ha of these 
vegetation types occur within the Action, it is unlikely that the 
Action will adversely affect habitat critical to the survival of a 
species. 

Unlikely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a 
vulnerable species if 
there is a real chance 
or possibility that it 
will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Disrupt the breeding 
cycle of an important 
population. 

Given that this perennial species was not recorded in the Action 
during surveys, clearing of vegetation is unlikely to disrupt the 
breeding cycle of an important population. 

Unlikely 

Modify, destroy, 
remove, or isolate or 
decrease the 
availability or quality of 
habitat to the extent 
that the species is 
likely to decline. 

The species has been recorded from 11 locations (DBCA 2020), 
none of which occur within the Action. The species potentially 
occurs in association with vegetation types BsXpCqMsHh and 
MhMsDaAfGp. Given only 2 ha of these vegetation types occur 
within the Action, it is unlikely that the Action will modify, destroy, 
remove, or isolate or decrease the availability or quality of habitat 
to the extent that the species is likely to decline. 

Unlikely 

Result in invasive 
species that are 
harmful to a vulnerable 
species becoming 
established in the 
vulnerable species’ 
habitat 

Weeds have the potential to alter fire and grazing patterns and 
suppress early plant growth by competing for soil moisture, 
nutrients, and light. There have been and 76 introduced flora 
species have been recorded within or surrounding the SA. 
However, given that potential habitat is only likely to comprise 2 ha 
within the Action, it is unlikely that the Action will result in the 
introduction of invasive species to the extent that they are harmful 
to potential habitat of M. sp. Wanneroo (G.J. Keighery 16705) 
(T;Vu:En). 

Unlikely 

Introduce disease that 
may cause the species 
to decline 

Given that this perennial species was not recorded in the Action 
during surveys, any potential disease introduced by the Action is 
unlikely to cause the species to decline. 

Unlikely 

Interfere substantially 
with the recovery of 
the species. 

Given that this perennial species was not recorded in the Action 
during surveys, the Action is unlikely to interfere substantially with 
the recovery of the species. 

Unlikely 

Table 14-11: Significant Impact Criteria for Banksia Woodlands of the SCP in the context of the 
Action (DoEE 2019a) 

Significant Impact Criteria 
An action is likely to have a 
significant impact on a 
critically endangered or 
endangered ecological 
community if there is a real 
chance or possibility that it 
will: 

Description of proposed action in relation to 
significant impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

Reduce the extent of an 
ecological community1. 

It is expected that 2.32 ha of Banksia Woodlands of the 
SCP’ TEC would be impacted by the Action. 4.8 ha of the 
TEC occur in the DE. 

Known 

Fragment or increase 
fragmentation of an ecological 

Clearing within the Action is for a linear corridor (pipeline) 
and will result in the fragmentation of this TEC. Known 
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Significant Impact Criteria 
An action is likely to have a 
significant impact on a 
critically endangered or 
endangered ecological 
community if there is a real 
chance or possibility that it 
will: 

Description of proposed action in relation to 
significant impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

community, for example by 
clearing vegetation for roads or 
transmission lines. 

Adversely affect habitat critical 
to the survival of an ecological 
community. 

2.32 ha of Banksia woodlands of the SCP TEC is 
expected to be impacted by the Action.  The total mapped 
extent of the TEC within the SA is 142.5 ha, which 
represents only 1.63% of the mapped extent of the TEC 
(142.5 ha) within the SA.  It is noted that the Banksia 
woodlands TEC extends outside of the SA, so the percent 
of total impact to the TEC is much smaller. 

Known 

Modify or destroy abiotic 
factors (such as water, 
nutrients, or soil) necessary for 
an ecological community’s 
survival, including reduction of 
groundwater levels, or 
substantial alteration of surface 
water drainage patterns. 

Dewatering is likely to be required for the construction of 
the Action, this may result in groundwater drawdown 
which is listed as a key threat to the TEC in the 
Conservation Advice. It is therefore possible that 
drawdown could occur the vicinity of the TEC. 
Dewatering is expected to the localised and small scale, 
so impacts to the TEC are considered minor and 
temporary. 

Possible 

Cause a substantial change in 
the species composition of an 
occurrence of an ecological 
community, including causing a 
decline or loss of functionally 
important species, for example 
through regular burning or flora 
or fauna harvesting. 

Groundwater: Groundwater levels, groundwater quality, 
and seasonal fluctuations of groundwater flows interact 
with the above factors, to influence the structure and 
composition of the Banksia Woodlands. This leads to 
compositional changes in the dominant Banksia species 
in the dunal landscape depending on water table depth. 
Change in groundwater levels in the vicinity of the TEC as 
a result of the Action could change species composition of 
the TEC. 
Dieback: Phytophthora species present a significant 
threat to the health and vitality of many ecosystems on 
the SCP, including the Banksia Woodlands. Phytophthora 
can alter species composition and ecosystem functioning. 
Phytophthora dieback has been recorded within the SA 
and is possible that this disease could spread within the 
Action without adequate controls. 
Weeds: The weed species with the greatest effect on 
community composition are African perennial grasses, 
and bulbous weeds such as Gladiolus caryophyllaceus, 
both of which have been recorded in the SA and potential 
to be spread within the Action without adequate controls. 
Additionally, there have been, and 76 introduced flora 
species have been recorded within or surrounding the SA 
. Of these, two represent declared pests under Section 22 
of the BAM Act. One of these species and one other are 

Likely 
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Significant Impact Criteria 
An action is likely to have a 
significant impact on a 
critically endangered or 
endangered ecological 
community if there is a real 
chance or possibility that it 
will: 

Description of proposed action in relation to 
significant impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

also listed as a WONS by the Commonwealth 
Government and was recorded in the SA. Weeds have 
potential to change the species composition of the TEC. 
Given the prevalence of weeds in the SA, without 
adequate controls, it is possible that weeds could spread 
throughout the TEC. 
Fire: Altered Fire regimes is considered a threat to the 
TEC as outlined in the Conservation Advice. The 
construction of the Action has a limited potential to 
change fire regimes in the Action during construction. 

Cause a substantial reduction 
in the quality or integrity of an 
occurrence of an ecological 
community, including, but not 
limited to: 
assisting invasive species, that 
are harmful to the listed 
ecological community, to 
become established, or 
causing regular mobilisation of 
fertilisers, herbicides or other 
chemicals or pollutants into the 
ecological community which kill 
or inhibit the growth of species 
in the ecological community. 

Weeds: The weed species with the greatest effect on 
community composition are African perennial grasses, 
and bulbous weeds such as Gladiolus caryophyllaceus, 
both of which have been recorded in the SA and potential 
to be spread within the Action without adequate controls. 
Additionally, there have been 76 introduced flora species 
have been recorded within or surrounding the SA. Of 
these, two represent declared pests under Section 22 of 
the BAM Act. One of these species and one other are 
also listed as a WONS by the Commonwealth 
Government and was recorded in the SA. Weeds have 
potential to change the species composition of the TEC. 
Given the prevalence of weeds in the SA, without 
adequate controls, it is possible that weeds could spread 
throughout the TEC. 
Dieback: Phytophthora species present a significant 
threat to the health and vitality of many ecosystems on 
the SCP, including the Banksia Woodlands. Phytophthora 
can alter species composition and ecosystem functioning. 
Phytophthora dieback has been recorded within the SA 
and is possible that this disease could spread within the 
Action without adequate controls. 

Likely 

Interfere with the recovery of an 
ecological community. 

It is more practical and cost-effective to maintain existing 
high quality remnants than to allow their degradation and 
then attempt rehabilitation of these or other areas.  
However, there are a number of key threatening 
processes that may interfere with the recovery of the TEC. 
Those that are relevant to the Action include the following: 
• Vegetation clearance and direct habitat damage. 
• Impact of weeds, feral animals, dieback, and other 

diseases. 
• Increased prevalence of feral animals including feral 

cats, red fox, and rabbits. 

Known 
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Significant Impact Criteria 
An action is likely to have a 
significant impact on a 
critically endangered or 
endangered ecological 
community if there is a real 
chance or possibility that it 
will: 

Description of proposed action in relation to 
significant impact criteria 

Likelihood 
of Impact 
(known, 
likely, 
possible, 
unlikely) 

• Changes to groundwater. 
• Changes to fire regimes. 

1. This must include consideration of sub-community and community extent, including local and regional 

context 

Table 14-12: Significant Impact Criteria for Tuart (Eucalyptus gomphocephala) woodlands and forest 
of the SCP in the context of the Action (DoEE 2019b). 

Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a critically 
endangered or 
endangered 
ecological 
community if there is 
a real chance or 
possibility that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
(known, 
likely, 
possible, 
unlikely) 

Reduce the extent of 
an ecological 
community1. 

It is expected 0.89 ha of the Tuart (Eucalyptus gomphocephala) 
woodlands and forest of the SCP TEC to be impacted by the 
Action.  

Known 

Fragment or increase 
fragmentation of an 
ecological community, 
for example by 
clearing vegetation for 
roads or transmission 
lines. 

Clearing within the Action is for a linear corridor (pipeline) and will 
result in the fragmentation of this TEC. Known 

Adversely affect 
habitat critical to the 
survival of an 
ecological community. 

0.89 ha of the Tuart (Eucalyptus gomphocephala) woodlands and 
forest of the SCP TEC is expected to be impacted by the Action.  
The total mapped extent of the TEC within the SA is 18.7 ha, 
which represents only 4.76% of the mapped extent of the TEC 
(18.7 ha) within the SA.  It is noted that the Tuart woodlands and 
forest of the SCP TEC extends outside of the SA, so the percent of 
total impact to the TEC is much smaller. 

Known 

Modify or destroy 
abiotic factors (such as 
water, nutrients, or 
soil) necessary for an 
ecological community’s 
survival, including 
reduction of 
groundwater levels, or 

Dewatering is likely to be required for the construction of the 
Action, this may result in groundwater drawdown which is listed as 
a key threat to the TEC in the Conservation Advice. It is therefore 
possible that drawdown could occur the vicinity of the TEC. 
Dewatering is expected to the localised and small scale, so 
impacts to the TEC are considered minor and temporary. 

Possible 
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Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a critically 
endangered or 
endangered 
ecological 
community if there is 
a real chance or 
possibility that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
(known, 
likely, 
possible, 
unlikely) 

substantial alteration of 
surface water drainage 
patterns. 

Cause a substantial 
change in the species 
composition of an 
occurrence of an 
ecological community, 
including causing a 
decline or loss of 
functionally important 
species. 

Groundwater: Groundwater levels, groundwater quality, and 
seasonal fluctuations of groundwater flows interact with the above 
factors, to influence the structure and composition of the Tuart 
woodlands and forest of the SCP. This leads to compositional 
changes in the dominant Tuart species in the dunal landscape 
depending on water table depth. Change in groundwater levels in 
the vicinity of the TEC as a result of the Action could change 
species composition of the TEC. 
Tree dieback and pathogens:  
Phytophthora species present a significant threat to the health and 
vitality of many ecosystems on the SCP, including the Tuart 
woodlands.  
Phytophthora can alter species composition and ecosystem 
functioning. Phytophthora dieback has been recorded within the 
SA and is possible that this disease could spread within the Action 
without adequate controls. 
Weeds: The weed species with the greatest effect on community 
composition are African perennial grasses, and bulbous weeds 
such as Gladiolus caryophyllaceus, both of which have been 
recorded in the SA and potential to be spread within the Action 
without adequate controls. 
Additionally, there have been 76 introduced flora species have 
been recorded within or surrounding the SA, Of these, two 
represent declared pests under Section 22 of the BAM Act. One of 
these species and one other are also listed as a WONS by the 
Commonwealth Government and was recorded in the SA. Weeds 
have potential to change the species composition of the TEC. 
Given the prevalence of weeds in the SA, without adequate 
controls, it is possible that weeds could spread throughout the 
TEC. 
Fire: Altered Fire regimes is considered a threat to the TEC as 
outlined in the Conservation Advice. The construction of the Action 
has a limited potential to change fire regimes in the Action during 
construction. 

Likely 

Cause a substantial 
reduction in the quality 
or integrity of an 

Weeds: Tuart woodlands are highly threatened by invasive weeds. 
The weed species affecting the ecological community include 
Bridal Creeper (Asparagus asparagoides), Arum Lily 

Likely 
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Significant Impact 
Criteria 
An action is likely to 
have a significant 
impact on a critically 
endangered or 
endangered 
ecological 
community if there is 
a real chance or 
possibility that it will: 

Description of proposed action in relation to significant 
impact criteria 

Likelihood 
(known, 
likely, 
possible, 
unlikely) 

occurrence of an 
ecological community, 
including, but not 
limited to: 
assisting invasive 
species, that are 
harmful to the listed 
ecological community, 
to become established, 
or 
causing regular 
mobilisation of 
fertilisers, herbicides or 
other chemicals or 
pollutants into the 
ecological community 
which kill or inhibit the 
growth of species in 
the ecological 
community. 

(Zantedeschia aethiopica), Geraldton Carnation Weed (Euphorbia 
terracina), Blackberry Nightshade (Solanum nigrum) and Dune 
Onion Weed (Trachyandra). Exotic annual grasses include Great 
Brome (Bromus diandrus), Rough Dog’s Tail (Cynosurus 
echinatus), Annual Veldt Grass (Ehrharta longiflora), Hares-tail 
Grass (Lagurus ovatus), Ryegrass (Lolium species) and Rat’s-tall 
Fescue (Vulpia myuros) (DotE 2016a). All of these species with 
the exception of Rough Dog’s Tail (Cynosurus echinatus) have 
been recorded in the SA and therefore have potential to occur and 
be spread within the Action during the development of the Action 
without adequate controls. 
Additionally, 76 introduced flora species have been recorded 
within or surrounding the SA Of these, two represent declared 
pests under Section 22 of the BAM Act. One of these species and 
one other are also listed as a WONS by the Commonwealth 
Government. Weeds have potential to change the species 
composition of the TEC. Given the prevalence of weeds in the SA, 
without adequate controls it is possible that weeds could spread 
throughout the TEC. 
Dieback: Phytophthora species present a significant threat to the 
health and vitality of many ecosystems on the SCP, including the 
Tuart woodlands. Phytophthora can alter species composition and 
ecosystem functioning. Phytophthora dieback has been recorded 
within the SA and is possible that this disease could spread within 
the Action without adequate controls. 

Interfere with the 
recovery of an 
ecological community. 

It is more practical and cost-effective to maintain existing high 
quality remnants than to allow their degradation and then attempt 
rehabilitation of these or other areas.  
However, there are a number of key threatening processes that 
may interfere with the recovery of the TEC. Those that are relevant 
to the Action include the following: 
• Vegetation clearance and direct habitat damage. 
• Impact of weeds, feral animals, dieback, and other diseases. 
• Increased prevalence of feral animals including feral cats, red 

fox, and rabbits. 
• Changes to groundwater. 
• Changes to fire regimes. 

Known 

2. This must include consideration of sub-community and community extent, including local and regional 

context 
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14.4.4 Mitigation and management measures 

The mitigation and management measures for threatened flora and TEC’s are summarised in 
Table 14-13 and presented in the TCEMF.  
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Table 14-13: Summary of mitigation measures to ensure maintenance of MNES flora and vegetation 

Potential 
impacts 

Avoid Minimise Manage Monitor Rehabilitate  Post Mitigation 
Impact 
Rankings 

Significant 
Residual 
Impact 

Offset 

Land disturbance 
and clearing of 
vegetation – 
Direct 

• No vegetation 
clearing/damage 
outside of approved 
clearing boundaries. 

• Demarcate boundaries 
for approved clearing 
of TECs/PECs, ESAs, 
and Bush Forever 
Sites. 

• Pipeline clearing 
designed to occur on 
vegetation edges (e.g., 
road verges, previously 
cleared tracks, 
degraded areas) to 
avoid habitat loss and 
fragmentation. 

• Identify required work 
areas and access 
tracks prior to 
construction. 

• Topsoil stockpiled at 
heights less than 1.5 m.  

• Pipeline construction 
corridor width has been 
restricted to 16 m to 
minimise clearing.   

Implement 
TCEMP 

• Implement TCEMP. 
• Inspect Clearing 

Works. 
• Photographic 

evidence of 
proposed clearing 
area before and after 
clearing. 

• Inspect demarcated 
boundaries for 
damage or signs of 
clearing 
encroachment. 

• Clearing is surveyed 
between start and 
end dates. 

• Rehabilitate 
landscaped and 
cleared areas to 
achieve a pre-
development 
native 
vegetation 
community 

• Rehabilitate 
pipeline 
construction 
corridor to pre-
construction 
land use, 
including 
revegetation 
with native 
species where 
appropriate. 

• Maintain 5 m 
wide cleared 
strip for Water 
Corporation 
access.  

5 – Significant Yes Potential land acquisition 
and transfer to conservation 
estate for removal and 
disturbance of vegetation 
types associated with TECs 
including Banksia 
woodlands of the SCP 
(‘Endangered’ under EPBC 
Act), Melaleuca huegelii – 
Melaleuca systena 
shrublands on Limestone 
Ridges (‘Endangered’ under 
EPBC Act) and Tuart 
(Eucalyptus 
gomphocephala) woodlands 
and forests of the SCP 
(‘Critically Endangered’ 
under EPBC Act). 
See Offset Strategy in 
Appendix S Offset Strategy 
(Water Corporation 2022). 

Land disturbance 
and clearing of 
vegetation – 
Indirect 
(fragmentation of 
habitat) 

3 – Moderate No - 

Spread of 
dieback 

Construction activities will 
be guided by the TCEMF, 
and appropriate dieback 
controls will be embedded 
within the document to 
guide activities to ensure 
dieback is not spread 
around the Action.  

Weed and dieback surveys 
completed prior to 
construction.  

• Implement 
hygiene plan 
as part of 
TCEMP 

• Implement 
dieback 
management 
plan (if 
required). 

- - 2 – Minor No 

- 
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14.4.4.1 Recovery plans, conservation advice and threat abatement plans 

Water Corporation has considered the relevant plans, conservation advice and threat abatement 
plans for the following controlling provisions during the design, construction and operation of the 
Proposal and has proposed relevant management measures consistent to with these recovery 
plans, conservation advice and threat abatement plans, where relevant.  Water Corporation’s 
considerations for each MNES are outlined below. 

14.4.4.1.1 Eucalyptus argutifolia – Vulnerable (Vu) 

There is currently no adopted recovery plan or threat abatement plan for this species.  

The Approved Conservation Advice for Eucalyptus argutifolia (Yanchep Mallee) (DEWHA, 2008) 
identifies the threats to the species include land clearing, road and firebreak maintenance, and 
vehicle damage. Weeds also have the potential to alter fire and grazing patterns and suppress 
early plant growth by competing for soil moisture, nutrients and light.  

Although there were no Eucalyptus argutifolia recorded within the Action area, the proposed 
management measures detailed in the Terrestrial Construction Environmental Management 
Framework, specifically in the management of weeds.   

14.4.4.1.2 Melaleuca sp. Wanneroo (G.J. Keighery 16705) – Endangered (En) 

There is currently no adopted recovery plan or threat abatement plan for this species.  

The Approved Conservation Advice Melaleuca sp. Wanneroo (G.J. Keighery 16705). (DoEE, 2019) 
identifies the threats to the species include land clearing, habitat degradation, changes to fire 
regime, livestock and impacts to surface hydrological regimes.   

Approximately six individuals of this species from one location were recorded to the north of 
Carabooda Tanks, growing in association with a Melaleuca huegelii – M. systena shrubland on a 
limestone hill. This location is proposed to be included within the Alkimos SDP – Offset Strategy 
provided in Appendix S Offset Strategy (Water Corporation 2022).    

14.4.4.1.3 Banksia Woodlands of the SCP 

The greatest threat identified in the Approved Conservation Advice for the Banksia Woodlands of 
the Swan Coastal Plain ecological community (DoEE, 2016) is clearing and fragmentation. Other 
threats include dieback, invasive species, fire regime change, hydrological degradation, climate 
change, grazing, decline in pollinating and seed dispersing fauna, loss of keystone Banksia 
species and fragmenting of nectar/pollen nutritional networks.   

Following the consideration of avoidance and mitigation measures this Action will contribute to the 
loss of 2.32 ha of this community. However, Water Corporation has detailed provision to offset the 
community in the Alkimos SDP – Offset Strategy provided in Appendix S Offset Strategy (Water 
Corporation 2022).  

14.4.4.1.4 Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP 

The threats identified in the Approved Conservation Advice for the Tuart (Eucalyptus 
gomphocephala) woodlands and forests of the Swan Coastal Plain ecological community (DoEE, 
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2019) are clearing and fragmentation, dieback, invasive species, fire regime change, climate 
change, hydrological change, loss of fauna supporting ecological processes.   

Following the consideration of avoidance and mitigation measures this Action will contribute to the 
loss of 0.89 ha of this community. However, Water Corporation has detailed provision to offset the 
community in the Alkimos SDP – Offset Strategy provided in Appendix S Offset Strategy (Water 
Corporation 2022).  

14.4.5 Predicted outcomes 

The Action has been assessed as having a low risk of significant impact on two species listed 
under the EPBC Act as threatened: E. argutifolia (Vu) and M. sp. Wanneroo (G.J. Keighery 16705) 
(T;Vu:En). This was determined according to the Commonwealth’s Matters of National 
Environmental Significance: Significant impact guidelines 1.1. The Action is unlikely to have an 
adverse impact on habitat critical to their survival, given suitable habitat occurs beyond the SA, 
including within Conservation Reserves. Although these perennial tree and shrub species have 
been recorded in close proximity of the Action, none have been recorded within surveys for the 
Action. 

The Action has been assessed as having a high risk of significant impact on two TECs listed under 
the EPBC Act as threatened; Banksia woodlands of the SCP and Tuart (Eucalyptus 
gomphocephala) woodlands and forest of the SCP. The Action may remove a combined total of up 
to 3.2 ha of these TECs. Direct impacts include vegetation clearance, while potential indirect 
impacts include the effects of groundwater drawdown, dieback and weed species. 

It is expected that the following significant vegetation communities will potentially be impacted by 
the installation of the pipeline within the PDE: 

• 0.89 ha of Tuart (Eucalyptus gomphocephala) woodlands of the SCP; and 
• 2.32 ha of Banksia woodlands of the SCP TEC.  

Significant residual impacts are expected as a result of Action construction activities post 
the implementation of mitigation measures. However, Water Corporation are committed to 
the implementation of offset strategies to offset SRIs to threatened flora species and 
ecological communities. 

14.5 Threatened Fauna species and habitats 

MNES includes fauna that are listed under the EPBC Act as threatened or migratory, and that have 
been confirmed to occur within the Action or are considered likely to occur. Fauna that are listed 
under the EPBC Act, however, are considered not present, unlikely, or possible to occur in the 
Action and are not considered further in this EIA.  

Two species listed under the EPBC Act as Threatened Species were confirmed or likely to occur 
within the Action and are considered, comprising two black cockatoo species: 

• Carnaby’s Cockatoo (Zanda latirostris)– Endangered (En); and  
• Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) – Vulnerable (Vu). 
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The distribution range of Carnaby’s Cockatoo has declined by approximately 50% since the 
widespread clearing of native vegetation in the 1970s. Currently the species is threatened by 
habitat loss, declining tree health, mining, illegal shooting and taking and vehicle collision 
(Goldberg et al. 2013). Carnaby’s Cockatoo is listed as Endangered under the EPBC Act and the 
WA BC Act due to a population decline of at least 50% over the past three generations or 45 years.  

The Forest Red-tailed Black Cockatoo is listed as vulnerable under both the EPBC Act and the BC 
Act due to the Action decline or 30% or more over the next 10 years or three generations 
(Chapman 2007).  

14.5.1 Black cockatoo habitat assessment 

14.5.1.1 Potential breeding habitat 

The SA occurs within the SCP, which is within the breeding range of the Carnaby’s Cockatoo and 
Forest Red-tailed Black Cockatoo (DAWE, 2022). In alignment with DAWE (2022), potential 
breeding trees are defined as species of trees known to support breeding within the range of the 
species which either have a suitable nest hollow or are of a suitable diameter at breast height 
(DBH) to develop a nest hollow. For most tree species, suitable DBH is 500 mm and represents 
trees that are over 200 years old. Potential breeding trees differ from known nesting trees where 
breeding is known to occur, however the clearing of either is highly likely to have a significant 
impact to the species (DAWE, 2022).   

The most northerly section of the SA is within a confirmed buffered Carnaby’s Cockatoo breeding 
area (DBCA 2020b).  Carnaby’s Black Cockatoo courtship behaviour was observed 6 km to the 
west of the SA in 2018 and Carnaby’s Black Cockatoo young in nest (eggs and/or chicks) were 
recorded in both natural and artificial hollows approximately 5 km to the west in 2016 (DBCA 
2020b). Based on the records of species in and surrounding the SA, it is likely that Carnaby’s Black 
Cockatoos and Forest Red-Tailed Black Cockatoos may nest in appropriate hollow trees within the 
SA.  

Trees were recorded where they met the criteria of either having a suitable nest hollow, or were of 
a suitable DBH to develop a nest hollow (DotEE 2017c).  A total of 1,086 potential breeding trees 
recorded in the SA. Of these, 160 contained hollows and of these, 105 contained hollows 
potentially suitable for breeding. 

A total of 1,086 trees that met the criteria for potential breeding trees were recorded in the SA, of 
these 230 occur within the DE. 129 are located within the DF and expected to be impacted by the 
Action. 

14.5.1.2 Potential Roosting Habitat  

Night roosting habitat is defined as a suitable tree (generally the tallest) or group of tall trees, 
native or introduced, usually close to an important water source and within an area of quality 
foraging habitat within the range of the species (DAWE, 2022). Generally, black cockatoos will 
forage up to 20 km from a communal roosting site during the non-breeding season (DAWE, 2022).  

No roosting locations for Carnaby’s Cockatoo or Forest Red-tailed Black Cockatoos were recorded 
within the SA during the surveys undertaken.  The SA contains 330.47 ha of potentially suitable 
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Black Cockatoo roosting habitat, of which 34.05 ha occurs within the DE.  The southern two-thirds 
of the SA is within a confirmed buffered Carnaby’s Black Cockatoo roost area (DBCA 2020b).   

Fauna habitats with potential roosting areas include woodland, wetland and riparian vegetation, 
scattered trees, parkland, planted vegetation and gardens and pine plantation habitat. DBCA 
nesting and roosting data, obtained on the 26 July 2022, show there are two black cockatoo 
roosting trees overlapping the DE.  The DBCA data shows the nearest breeding tree is located 
2.92 km away from the DE. 

14.5.1.3 Potential Foraging Habitat  

The SA is located on the SCP, within the modelled distribution for Carnaby’s and Forest Red-
Tailed Black Cockatoo, however, is outside the known foraging areas for Baudin’s Black Cockatoo 
(DAWE, 2022). The SCP is used by Black Cockatoos primarily as a foraging resource, with some 
small patches of breeding habitat (DAWE, 2022). The ongoing viability of the region as a foraging 
resource is a key concern for black cockatoo species. In particular, the SCP is considered a critical 
foraging area for Carnaby’s Cockatoo during the non-breeding season (DAWE, 2022).  

The quality of each black cockatoo foraging habitat was assessed using the habitat scoring tool 
presented within the referral guidelines (DAWE, 2022) (Table 14-4 and Table 14-15).  The scoring 
tool was developed by DCCEEW to assist in determining the quality of foraging habitat in proposed 
impact areas and, therefore, to determine whether the Action is likely to have a significant impact 
on the black cockatoo species (DAWE, 2022).  The scoring tool differs from the 2012 scoring tool 
(DAWE, 2012b), Menkhorst et al. 2017 and survey findings. 

Menkhorst et al. 2017 identified pine planation fauna habitat type as suitable foraging habitat, but 
did not identify cleared land as suitable foraging habitat.   

Using the DoEE (2017b) Revised Draft Referral Guidelines for Three Threatened Black Cockatoo 
Species, the entire DF has been assessed as foraging habitat for the Carnaby’s Cockatoo and 
Forest Red-tailed Black Cockatoo, represented by 82.24 ha. Of this 82.24 ha, 37.8 ha (46%) was 
considered Very High Quality of foraging habitat.  The introduced or cleared land fauna habitat 
units were included as Low Quality foraging habitat due to the presence of scattered trees. 

The revised (DAWE, 2022) scoring tool identified all fauna habitat types, with the exception of pine 
plantation as suitable foraging habitat.  Introduced or cleared land fauna habitat units were 
identified as suitable foraging habitat given the presence of occasional planted Eucalypts.  While 
these trees may be present, they are likely to lack a suitable DBH.  These units lack cover and 
complexity and are generally of low importance for fauna and would only provide limited foraging 
and shelter opportunities compared to other habitat types. The revised tool also did not identify 
pine plantations to be suitable habitat for the black cockatoos based on the pine plantations not 
containing native vegetation.  It was identified in the surveys (Appendix K Alkimos Seawater 
Desalination Plant: Terrestrial Fauna Consolidation Report (Stantec, 2020b)) that introduced or 
cleared land fauna habitat units scored as ‘very high quality’ habitat, scoring similar to heath and 
shrubland and the woodlands habitat (very high quality) when their contribution to Black Cockatoo 
foraging was not equivalent.  

For the purposes of this EIA, the survey findings were used and it is concluded that the foraging 
habitat for the species includes all fauna habitat types with the exception of introduced or cleared 
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land fauna habitat units.  Only the scattered trees with a suitable DBH within these habitat units will 
be included as foraging habitat for offsets.  

63.79 ha of very high to quality foraging habitat, represented by all native vegetation fauna habitat 
units, is located in the DE. 
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Table 14-14: Carnaby’s Black Cockatoo foraging habitat assessment 

Scoring tool  Habitat types and scores 
Starting score Criteria Heath and 

shrubland 
Woodland Scattered trees Pine plantation 

regrowth 
Pine plantation Wetland and 

riparian vegetation 
Parkland, planted 
vegetation and 
gardens 

Cleared 

Habitat Description 
Highly variable low 
shrublands and 
heaths ranging 
from sparse shrub 
cover to dense 
thickets, with 
occasional 
scattered trees 
including 
Eucalyptus 
gomphocephala. 
Includes Banksia 
sessilis, Melaleuca 
spp., Acacia spp. 
and Calothamnus 
quadrifidus 
shrubland over 
mixed low shrubs 
over grasses, 
herbs, rushes, 
sedges or weeds 

Woodland habitats 
comprise Banksia 
and Eucalyptus 
woodlands, 
including a mid to 
tall open storey of 
Eucalyptus 
gomphocephala 
(Tuart), E. 
marginata (jarrah), 
E. decipiens 
(Redhart), 
Corymbia 
calophylla (Marri), 
E. todtiana and/or 
Banksia species 
including Banksia 
attenuata, B. 
menziesii and B. 
grandis, Agonis 
flexuosa and 
Allocasuarina sp. 
over shrubland, 
sedges and 
grasses 

This habitat contains 
scattered and isolated 
mature trees including 
Tuart (Eucalyptus 
gomphocephala), 
generally within 
cleared 
paddocks/agricultural 
land, roadsides or 
heavily degraded 
areas with minimal 
understorey (often with 
high weed cover). 

This habitat has 
been historically 
cleared and 
planted with pines 
which have since 
been cleared. 
Some native 
regrowth has 
occurred 
(predominantly 
Eucalypt saplings, 
Nuytsia floribunda 
and patchy small 
shrubs), minimal 
groundcover is 
present other than 
weeds. 

A modified 
landscape of 
planted Pinus 
pinaster, with little 
or no mid storey 
and lower storey. 

Although not 
directly associated 
with a wetland or 
watercourse, this 
habitat is 
comprised of 
riparian vegetation 
including 
Melaleuca sp. and 
Eucalyptus rudis 
woodland with a 
variable but 
generally open 
understorey of 
weeds, sedges 
and shrubs. May 
also support 
Banksia spp. in 
some areas. 

Habitat includes 
areas of 
maintained lawns, 
with isolated 
mixed mature 
trees (including 
some planted 
Eucalyptus 
species) and 
maintained garden 
beds and verges 
with various native 
and introduced 
flora species. 

These areas have 
been cleared or 
are highly 
degraded and now 
predominantly 
comprise bare soil 
and/or weeds with 
occasional planted 
Eucalypts on 
sand. Also 
includes low open 
grasslands with 
scattered 
emergent shrubs. 

10 (Very high  
quality 

Site is native 
shrubland, kwongan 
heathland or woodland, 
dominated by 
proteaceous plant 
species such as 
Banksia spp. (including 
Dryandra spp.), Hakea 
spp. and Grevillea 
spp., as well as native 
eucalypt woodland and 
forest that contains 
foraging species, within 
the range of the 
species, including 
along roadsides and 
parkland cleared 
areas. Also includes 
planted native 
vegetation.  
Site area equal to or 
larger than 1 hectare in 
size. 

10 
“Highly variable 
low shrublands 
and heaths and 
includes Banksia 
sessilis”. 
 
Greater than 1ha 

10 
“Woodland 
habitats comprise 
Banksia 
woodlands, 
including Banksia 
species including 
Banksia attenuata, 
B. menziesii and 
B. grandis. 
Greater than 1ha 

10 
Scattered and isolated 
mature trees including 
Tuart (Eucalyptus 
gomphocephala), 
which contains 
foraging species, 
within the range of the 
species. 

10 
Planted native 
vegetation 
including Eucalypt 
saplings 

0 
Planted Pinus 
pinaster, with no 
native vegetation. 

10 
Includes 
Melaleuca sp. and 
Eucalyptus rudis 
woodland and 
may also support 
Banksia spp. in 
some areas. 

10 
Includes some 
planted 
Eucalyptus 
species. 

10 
Includes 
occasional planted 
Eucalypts species  

Attribute Sub-tractions         
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Scoring tool  Habitat types and scores 
Foraging potential Subtract 2 from your 

score if there is no 
evidence of feeding 
debris on your site. 

-2 0 -2 -2 -2 -2 -2 0 

Connectivity Subtract 2 from your 
score if you have 
evidence to conclude 
that there is no other 
foraging habitat within 
12 km of your site. 

0 0 0 0 0 0 0 0 

Proximity to breeding Subtract 2 if you have 
evidence to conclude 
that your site is more 
than 12 km from 
breeding habitat. 

0 0 0 0 0 0 0 0 

Proximity to roosting Subtract 1 if you have 
evidence to conclude 
that your site is more 
than 20 km from a 
known night roosting 
habitat. 

0 0 0 0 0 0 0 0 

Impact from 
significant plant 
disease 

Subtract 1 if your site 
has disease present 
(e.g., Phytophthora 
spp. or Marri canker) 
and the disease is 
affecting more than 
50% of the preferred 
food plants present. 

0 0 0 0 0 0 0 0 

Total score  8 10 10 8 0 8 8 10 

Table 14-15: Forest Red-tailed Black Cockatoo foraging habitat assessment 

Scoring tool Habitat types and scores 
Starting score Criteria Heath and 

shrubland 
Woodland Scattered trees Pine plantation 

regrowth 
Pine plantation Wetland and 

riparian vegetation 
Parkland, planted 
vegetation and 
gardens 

Cleared 

  Habitat Description 
  Highly variable low 

shrublands and 
heaths ranging 
from sparse shrub 
cover to dense 
thickets, with 
occasional 
scattered trees 
including 
Eucalyptus 
gomphocephala. 
Includes Banksia 
sessilis, Melaleuca 
spp., Acacia spp. 
and Calothamnus 
quadrifidus 
shrubland over 
mixed low shrubs 

Woodland habitats 
comprise Banksia 
and Eucalyptus 
woodlands, 
including a mid to 
tall open storey of 
Eucalyptus 
gomphocephala 
(Tuart), E. 
marginata (jarrah), 
E. decipiens 
(Redhart), 
Corymbia 
calophylla (Marri), 
E. todtiana and/or 
Banksia species 
including Banksia 
attenuata, B. 

This habitat contains 
scattered and isolated 
mature trees including 
Tuart (Eucalyptus 
gomphocephala), 
generally within 
cleared 
paddocks/agricultural 
land, roadsides or 
heavily degraded 
areas with minimal 
understorey (often with 
high weed cover). 

This habitat has 
been historically 
cleared and 
planted with pines 
which have since 
been cleared. 
Some native 
regrowth has 
occurred 
(predominantly 
Eucalypt saplings, 
Nuytsia floribunda 
and patchy small 
shrubs), minimal 
groundcover is 
present other than 
weeds. 

A modified 
landscape of 
planted Pinus 
pinaster, with little 
or no mid storey 
and lower storey. 

Although not 
directly associated 
with a wetland or 
watercourse, this 
habitat is 
comprised of 
riparian vegetation 
including 
Melaleuca sp. and 
Eucalyptus rudis 
woodland with a 
variable but 
generally open 
understorey of 
weeds, sedges 
and shrubs. May 
also support 

Habitat includes 
areas of 
maintained lawns, 
with isolated 
mixed mature 
trees (including 
some planted 
Eucalyptus 
species) and 
maintained garden 
beds and verges 
with various native 
and introduced 
flora species. 

These areas have 
been cleared or 
are highly 
degraded and now 
predominantly 
comprise bare soil 
and/or weeds with 
occasional planted 
Eucalypts on 
sand. Also 
includes low open 
grasslands with 
scattered 
emergent shrubs. 
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Scoring tool Habitat types and scores 
over grasses, 
herbs, rushes, 
sedges or weeds 

menziesii and B. 
grandis, Agonis 
flexuosa and 
Allocasuarina sp. 
over shrubland, 
sedges and 
grasses 

Banksia spp. in 
some areas. 

10 (Very high  
quality 

Site is Jarrah or Marri 
woodland and/or 
forest, or if it is on the 
edge of Karri forest, or 
if Wandoo and 
Blackbutt occur on the 
site, within the range of 
the subspecies, 
including along 
roadsides and parkland 
cleared areas.  
Site area equal to or 
larger than 1 hectare in 
size. 

10 
“Highly variable 
low shrublands 
and heaths and 
includes 
Eucalyptus”. 
 
Greater than 1ha 

10 
“Woodland 
habitats comprise 
Banksia and 
Eucalyptus 
woodlands  
Greater than 1ha 

10 
Scattered and isolated 
mature trees including 
Tuart (Eucalyptus 
gomphocephala), 
which contains 
foraging species, 
within the range of the 
species. 

10 
Planted native 
vegetation 
including Eucalypt 
saplings 

0 
Planted Pinus 
pinaster, with no 
native vegetation. 

10 
Includes 
Melaleuca sp. and 
Eucalyptus rudis 
woodland and 
may also support 
Banksia spp. in 
some areas. 

10 
Includes some 
planted 
Eucalyptus 
species. 

10 
Includes 
occasional planted 
Eucalypts species  

Attribute Sub-tractions         
Foraging potential Subtract 2 from your 

score if there is no 
evidence of feeding 
debris on your site. 

-2 0 -2 -2 -2 -2 -2 0 

Connectivity Subtract 2 from your 
score if you have 
evidence to conclude 
that there is no other 
foraging habitat within 
12 km of your site. 

0 0 0 0 0 0 0 0 

Proximity to breeding Subtract 2 if you have 
evidence to conclude 
that your site is more 
than 12 km from 
breeding habitat. 

0 0 0 0 0 0 0 0 

Proximity to roosting Subtract 1 if you have 
evidence to conclude 
that your site is more 
than 20 km from a 
known night roosting 
habitat. 

0 0 0 0 0 0 0 0 

Impact from 
significant plant 
disease 

Subtract 1 if your site 
has disease present 
(e.g., Phytophthora 
spp. or Marri canker) 
and the disease is 
affecting more than 
50% of the preferred 
food plants present. 

0 0 0 0 0 0 0 0 

Total score  8 10 8 8 0 8 8 10 
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14.5.2 Potential impacts 

The main threatening processes associated with the development of the Action include habitat 
loss, particularly the clearing of breeding, roosting/nesting followed by foraging habitat. 

Land disturbance required by the Action has the potential to impact terrestrial fauna through the 
direct loss of fauna habitat, fauna injury or mortality of fauna species including fauna species of 
conservation significance and their habitat.  

14.5.3 Assessment of impacts 

The terminology, rationale and criteria used to determine whether an impact to black cockatoos is 
‘significant’ is consistent with the Commonwealth’s Matters of National Environmental Significance: 
Significant impact guidelines 1.1 (DoE 2013). However, significant impacts as defined by DoE 
(2013) may vary depending on the individual species, as well as their listing under the EPBC Act. 
Consequently, additional criteria to determine the significance was sought from the EPBC Act 
referral guidelines for three threatened Black Cockatoo species Carnaby’s Cockatoo (Endangered) 
Calyptorhynchus latirostris Baudin’s, Cockatoo (Vulnerable) Calyptorhynchus baudinii, Forest Red-
tailed Black Cockatoo (Vulnerable) Calyptorhynchus banksii naso (DoSEWPaC 2012).  

The criteria in the significant impact guidelines DoE (2013) refer to ‘populations’ and ‘important 
populations’. However, as per the DoE (2013), these terms have not been defined for black 
cockatoos. This is due to the mobile and widely distributed nature of these species, and the 
variation in flock compositions (for example, between breeding and non-breeding seasons). 
According to the Commonwealth’s EPBC Act referral guidelines for three threatened black 
cockatoo species (2017), it is more appropriate to consider significance in terms of impacts on 
habitat rather than a resident population. 

DoE (2013) refers to ‘habitat critical to the survival of a species’ as areas that are necessary: 
• for activities such as foraging, breeding, roosting, or dispersal (DoEE 2017). 
• for the long-term maintenance of the species. 
• to maintain genetic diversity and long-term evolutionary development. 
• for the reintroduction of populations or recovery of the species or ecological community. 

Specifically, for black cockatoos, important habitat is defined as breeding habitat, roosting habitat, 
and foraging habitat.  The assessments against the Significant Impact Criteria and Referral 
Guidelines for Carnaby’s Black Cockatoo (DoE 2013) are presented in Table 14-16. 

Previous Black Cockatoo surveys have been conducted for the Action (AECOM 2018, Bamford 
2017, Ecoscape 2018, Appendix K), which recorded their presence and potential breeding trees, 
roosting and foraging habitat. The desktop assessment also identified contextual records in the 
surrounds including buffers for nesting trees and roosting trees that overlap the SA for both 
Carnaby’s Cockatoo and the Forest Red-tailed Black Cockatoo (Appendix K). Potential indirect 
impacts to Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo in the context of the Action 
(DoSEWPaC 2012) are presented in Table 14-17. 
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Table 14-16: Significant Impact Criteria for Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo in the context of the Action 
(DoEE 2017) 

Significant Impact Criteria: 
An action is likely to have a 
significant impact on a vulnerable 
species if there is a real chance or 
possibility that it will impact 
upon: 

Description of proposed action in relation to significant impact criteria 
Likelihood of 
Impact (known, 
likely, possible, 
unlikely) 

Known nesting trees and breeding 
habitat:  
Clearing of known nesting trees or 
breeding habitat is likely to result in 
a significant impact. 

Clearing of any known nesting tree: 
No confirmed nesting trees have been recorded from within the Action during 
previous surveys, however it is possible that potential breeding trees that have 
been recorded in the Action may be used for nesting (AECOM 2018, Bamford 
2017, Ecoscape 2018, Appendix K). There were 230 potential black cockatoo 
breeding trees found with the DE, with 129 located within the DF. Additionally, it 
is possible that nesting trees occur within the Action but were not detected as 
they were surveyed outside the breeding season (See limitations within 
Appendix K). 

Possible 

Clearing or degradation of any part of a vegetation community known to 
contain breeding habitat: 
‘Breeding habitat’ is defined in the referral guidelines as trees of species known 
to support breeding within the range of the species which have a suitable nest 
hollow OR are of a suitable DBH to develop a nest hollow. The Action is within 
the predicted breeding range for Carnaby’s Cockatoo and Forest Red-tailed 
Black Cockatoo (DoEE 2017b). In addition, the northern section of the Action, 
including the SDP and GWTP is within 12 km of a confirmed Carnaby’s 
Cockatoo breeding area (DBCA 2020a).  
A total of 1,086 trees that met the criteria for potential breeding trees were 
recorded in the SA, of these 230 occur within the DE (Appendix K). 129 are 
located within the DF and expected to be impacted by the Action. 

Known 

Roosting habitat: 
Complete clearance of roost sites 
that are close to high quality foraging 
habitat and water resources in non-
breeding areas is likely to result in a 
significant impact. 

No confirmed roosting trees have been recorded within the Action; however, 
Forest Red-tailed Black Cockatoos have been recorded roosting nearby to the 
SA on nine occasions and the southern two thirds of the Action occurs within a 
buffer of a known Carnaby’s Cockatoo roost site (Appendix K). The SA 
contains 330.47 ha of potentially suitable Black Cockatoo roosting habitat, of 
which 34.05 ha occurs within the Action and may be impacted by the Action. 

Possible 
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Significant Impact Criteria: 
An action is likely to have a 
significant impact on a vulnerable 
species if there is a real chance or 
possibility that it will impact 
upon: 

Description of proposed action in relation to significant impact criteria 
Likelihood of 
Impact (known, 
likely, possible, 
unlikely) 

Fauna habitats with potential roosting areas include woodland, wetland and 
riparian vegetation, scattered trees, parkland, planted vegetation and gardens 
and pine plantation habitat. Although there are no known roosting sites within 
the Action, the Action contains suitable habitat and occurs in close proximity to 
known roosts for both species. It is therefore possible that roost sites may be 
impacted by the Action. 

Very high to high quality foraging 
habitat: 
Clearing very high to high quality 
foraging habitat is likely to result in a 
significant impact. 

The Action occurs on the SCP bioregion which is used by black cockatoos 
primarily as a foraging resource, with some small patches of breeding habitat 
(DotEE 2017b). The bioregion is a critical foraging area for Carnaby’s Cockatoo 
during the non-breeding season. 
The quality of each habitat within the SA and the Action was assessed using 
the habitat scoring tool presented within the draft referral guidelines (DotEE 
2017a). Due to the linear nature of the SA, contextual adjusters from the 
scoring tool were excluded from the assessment and only starting scores 
applied (see Section 10.4.3.2.3). The score ranges from Very High to Low. The 
areas of each quality of foraging habitat relevant to each species is presented 
in the tables below. It is known that more than 1 ha of quality (or better) 
foraging habitat occurs for both species may be impacted by the Action. 
Carnaby’s Cockatoo 

Habitat quality SA (ha) DE (ha) 
Very High 456.59 51.89 
High 0 0 
Quality 41.01 10.38 
Low 314.31 67 

Forest Red-tailed Black Cockatoo 
Habitat quality SA DE 
Very High 456.59 51.89 
High 0 0 
Quality 41.01 10.38 

Known 
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Significant Impact Criteria: 
An action is likely to have a 
significant impact on a vulnerable 
species if there is a real chance or 
possibility that it will impact 
upon: 

Description of proposed action in relation to significant impact criteria 
Likelihood of 
Impact (known, 
likely, possible, 
unlikely) 

Low 314.31 67 
Additionally, this assessment took into consideration degradation of foraging 
habitat (such as through altered hydrology or fire regimes). 
The revised (DAWE, 2022) scoring tool identified all fauna habitat types, with 
the exception of pine plantation as suitable foraging habitat.  This scoring tool 
differs from the survey results which finds the foraging habitat includes all 
habitat types, with the exception of cleared land. 
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Table 14-17: Potential indirect impacts to Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo 
in the context of the Action (DoSEWPaC 2012) not covered under DoEE (2017) 

Potential Indirect 
impacts that may 
cause degradation of 
Black Cockatoo 
habitat (nesting, 
breeding, and 
foraging). 

Description of proposed action in relation to the Proposal Likelihood of 
Impact 
(known, 
likely, 
possible, 
unlikely) 

Altered hydrology. Depending on the spatial extent and intensity of groundwater 
drawdown required during construction, habitat degradation 
may occur. Potential habitat degradation from dust and other 
contaminants such as THS and ASS could also occur during 
construction.  
Dewatering is expected to the localised and small scale, so 
impacts to habitat trees are considered minor and temporary. 

Unlikely 

Altered fire regimes. The movement of machinery and other hot works during 
construction may also introduce unplanned fire within and 
surrounding the Action  

Unlikely 

Introduction of invasive 
species. 

The clearing of native vegetation for the Action has potential 
to facilitate the establishment of introduced flora. In addition, 
nine introduced fauna species have previously been recorded 
within the SA, while an additional 15 introduced species have 
also been recorded in the vicinity of the Action  
The presence of weeds is unlikely to impact the habitat trees. 

Likely 

Edge effects. The clearing of native vegetation may increase edge effects, 
facilitate the movement of invasive flora through the Action 
which could affect recruitment of native flora within black 
cockatoo habitat. 

Likely 

Increased human 
visitation. 

Increased human visitation to potential black cockatoo 
breeding trees and foraging habitat is expected during 
construction of the Action, which may involve large machinery 
and vehicles. 

Known 

Introduce known plant 
diseases such as 
Phytophthora spp. 

Ecoscape (2018) did not record any dieback in the Action, 
while AECOM (2018) identified a single area of infestation, 
one uninterpretable area and significant areas of uninfested 
vegetation. The movement of machinery and personnel 
between areas of infested and uninfested vegetation has 
potential to spread dieback which may impact black cockatoo 
habitat. 

Possible 

Increased competition 
for nesting hollows. 

The loss of potential black cockatoo nesting trees within the 
Action, regardless of the presence or absence of black 
cockatoos, may increase competition for suitable tree hollows 
with introduced species. Both the Rainbow Lorikeet and Long-
billed Corella have been recorded previously within the SA 
and may compete with black cockatoos for nesting hollows in 
areas not cleared for the Action. 

Possible 
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14.5.4 Mitigation and management measures 

See Section 10.7 (Table 10-12) and the TCEMF (Appendix N) which provides a framework for 
developing a TCEMP.  Specific mitigation measures identified for the Proposal to reduce the 
severity of impacts to black cockatoos include: 
• Construction impacts on fauna and fauna habitats will be managed through installation of the 

pipeline in sections, minimising the extent of any trenches. 
• The requirement for clearing of habitat has been avoided along large sections of the pipeline by 

using existing linear infrastructure, following road reserves, already cleared areas and tracks. 
Therefore, the amount of fragmentation of vegetation has been reduced. 

• Areas not required for operations within the SDP will be rehabilitated.  
• The pipeline construction corridor will be rehabilitated to the pre-construction land use where 

possible. 
• Conducting clearing in stages to allow for the movement of any remaining fauna. 
• Limiting noise and vibration that may disturb fauna during construction  
• Preventing vehicle access outside authorised areas during construction and limiting vehicle 

speeds inside the construction area. 

14.5.4.1 Recovery plans, conservation advice and threat abatement plans 

Water Corporation has considered the relevant plans, conservation advice and threat abatement 
plans for the following controlling provisions during the design, construction and operation of the 
Proposal and has proposed relevant management measures consistent to with these recovery 
plans, conservation advice and threat abatement plans, where relevant.  Water Corporation’s 
considerations for each MNES are outlined below. 

Carnaby’s Cockatoo (Zanda latirostris)  

The Carnaby's Cockatoo (Calyptorhynchus latirostris) Recovery Plan. (DPAW, 2013) has been 
adopted by the Commonwealth in 2014. This plan lists the main threats to be loss of breeding 
habitat, loss of foraging and night roosting habitat, impacts to tree health, land clearing, illegal 
shooting and taking, climate change, vehicle strike and disease.      

Following the consideration of avoidance and mitigation measures this Action will contribute to the 
loss of on 43.3 ha of Black Cockatoo foraging habitat and 129 potential breeding trees. However, 
Water Corporation has detailed provision to offset the community in the Alkimos SDP - Offset 
Strategy provided in Appendix S Offset Strategy (Water Corporation 2022).   

Forrest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) 

The Approved Conservation Advice for Calyptorhynchus banksii naso (Forest Red-tailed Black 
Cockatoo) (DEWHA, 2009) lists the main threats to be illegal shooting, habitat loss, nest hollow 
shortage and competition from other species, and injury or death from European Honeybees.      

Following the consideration of avoidance and mitigation measures this Action will contribute to the 
loss of on 47.76 ha of Black Cockatoo foraging habitat and 129 potential breeding trees. However, 
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Water Corporation has detailed provision to offset the community in the Alkimos SDP - Offset 
Strategy provided in Appendix S Offset Strategy (Water Corporation 2022).  

14.5.5 Predicted outcomes 

Potential Breeding Trees for Carnaby’s Black Cockatoo’s and Forest Red-tailed Black Cockatoo’s 
(Black Cockatoo’s) are an important resource for the species. There were 230 potential black 
cockatoo breeding trees found with the DE, with 129 located within the DF.  

Using the survey findings, 43.3 ha of very high to quality foraging habitat, represented by all native 
vegetation fauna habitat units, is expected to the impacted by the Proposal.  For the purposes of 
offsets, only the scattered trees with a suitable DBH within the introduced or cleared land fauna 
habitat units will be included as foraging habitat for offsets.  

The residual impacts to the Carnaby's Black Cockatoo (Calyptorhynchus latirostris) (En); and 
Forest Red-tailed Black Cockatoo Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii 
naso) (Vu) are deemed to be at a high risk of significant impact. This is largely due to the removal 
of potential breeding trees and the clearing of high-quality foraging habitat, particularly heath and 
shrubland, woodland and wetland and riparian vegetation fauna habitat units.  

Significant residual impacts are expected as a result of Action construction activities post 
the implementation of mitigation measures. However, Water Corporation are committed to 
the implementation of offset strategies to offset SRIs to threatened fauna species and 
habitat. 

14.6 Migratory Species and habitats 

MNES includes fauna that are listed under the EPBC Act as threatened or migratory, and that have 
been confirmed to occur within the Action or are considered likely to occur. Fauna that are listed 
under the EPBC Act, however, are considered not present, unlikely, or possible to occur in the 
Action and are not considered.  

Two species listed under the EPBC Act as Migratory Species were confirmed or likely to occur 
within the Action and are considered, comprising:  

• Osprey (Pandion haliaetus) – (Mi); and 
• Fork-tailed swift (Apus pacificus) - (Mi). 

14.6.1 Osprey 

The Osprey is classified as Migratory under both the EPBC Act and the BC Act (DBCA 2020b). 
Habitat loss is identified as the main threat to Ospreys in Australia while other threats include 
pollutants, fishing tackle, competition with fisheries and accidental impact with powerlines (DAWE 
2020a).  

The Osprey inhabits coastal areas, mangroves, inshore seas, rivers, and estuaries (Simpson and 
Day 2010) feeding mainly on fish but may in some rare cases will feast on molluscs, crustaceans, 
reptiles, birds, and mammals (DAWE 2020a). 
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The Osprey has been recorded twice in the northern portion of the SA (Bamford 2017; DBCA 
2020b). Ospreys have also been recorded at Lake Joondalup, 4 km from the SA and Lake 
Jandabup, 300 m from the SA, and various locations along the coast as close as 7 km to the SA 
(Birdlife Australia 2020). Ospreys are more likely to occur around the northern portions of the SA in 
proximity to the coast. The Osprey has been recorded once in the northern portion of the Action 
(Bamford 2017). 

14.6.2 Fork-tailed swift 

The Fork-tailed Swift breeds in Siberia, before migrating south in August-September, arriving in 
Australia in October. There are no significant threats to the Fork-tailed Swift in Australia, however 
potential threats include habitat loss (DAWE 2020a). The species is listed as migratory under both 
the EPBC Act and BC Act (DBCA 2020b).  

The species occurs over a range of habitats including islands, open country, coasts, semi-deserts, 
urban, and forests across much of Australia (Pizzey and Knight 2007). 

The species has been recorded within the SA at Carramar Golf Course in 2009, and at Lake 
Joondalup as recently as 2019 (Birdlife Australia 2020, DBCA 2020a). The species has also been 
recorded at Iluka foreshore, 7.3 km west of the SA (DBCA 2020b). However, as the species is not 
dependent upon any of the habitats in the Action, the development of the Action is unlikely to affect 
the Fork-tailed Swift. 

14.6.3 Potential impacts 

As the species is not dependent upon any of the habitats in the DE, the development of the Action 
is unlikely to affect the Osprey or the fork-tailed swift. 

14.6.4 Assessment of impacts 

The terminology, rationale and criteria used to determine whether impacts to migratory species is 
‘significant’ is consistent with the Commonwealth’s Matters of National Environmental Significance: 
Significant impact guidelines 1.1 (DoE 2013). However, significant impacts as defined by DoE 
(2013) may vary depending on the individual species, as well as their listing under the EPBC Act. 

Additional criteria to determine the significance of impact to migratory species was sought from 
EPBC Act referral guideline for 14 birds listed as migratory species under the EPBC Act (2015). 
The following sections provide key definitions from the Referral Guidelines for significant impacts 
based on the species and their EPBC listing. 

A ‘population’, in relation to migratory species means the entire population or any geographically 
separate part of the population of any species, a significant proportion of whose members cyclically 
and predictably cross one or more national jurisdictional boundaries including Australia (DoE 
2013). 

An ‘ecologically significant proportion’ of a population of a migratory species is based on published 
estimates of area occupied and recorded densities from the Handbook of Australian, New Zealand 
and Antarctic Birds (Higgins 1999, Marchant, and Higgins 1993). 1% of the population is 
considered internationally important and 0.1% as nationally important (DoE 2015). For the fork-
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tailed swift, 1,000 individuals are an ecologically significant proportion of a population at the 
international level and 100 individuals at the national level (DoE 2015). For the Osprey 240 
individuals is an ecologically significant proportion of a population at the international level and 24 
individuals at the national level (DoE 2015). 

DoE (2013) refers to ‘important habitat’ for migratory species as: 
• habitat utilised by a migratory species occasionally or periodically within a region that 

supports an ecologically significant proportion of the population of the species. 
• habitat that is of critical importance to the species at certain life-cycle stages. 
• habitat utilised by a migratory species which is at the limit of the species range. 
• habitat within an area where the species is declining (DoE 2013). 

For the Osprey, ‘important habitat’ is identified in DoE (2015) as bays, estuaries, along tidal 
stretches of large coastal rivers, mangrove swamps, coral and rock reefs, terrestrial wetlands and 
coastal lands of tropical and temperate Australia and offshore islands. They feed primarily in the 
sea or nearby estuarine waters and nest in trees (often dead or with dead tops), rocky coastlines 
and on artificial structures such as telecommunication towers. Ospreys are generally found on or 
near the coast but also range inland along large rivers, mainly in northern Australia. Significant 
impact to ‘important habitat’ of the Osprey is given a threshold of 1% at an international level (840 
km of coastline) and 0.1% at the national level (84 km of coastline) (DoE 2015). 

For the Fork-tail Swift, ‘important habitat’ is identified in DoE (2015) as non-breeding habitat only: 
where it is found across a range of habitats, from inland open plains to wooded areas, where it is 
almost exclusively aerial. No significant impact thresholds to ‘important habitat’ have been 
identified. 

As the fork-tailed swift is not a listed threatened species under the EPBC Act 1999 it is only 
assessed against the significant impact criteria for migratory species (DoE 2013) and the specific 
criteria in the Referral guidelines for 14 birds listed as migratory species under the EPBC Act 
(2015). The assessment of impact to the fork-tailed swift and the osprey are presented in 
Table 14-18 and Table 14-19. 

Table 14-18: Significant Impact Criteria for the fork-tailed swift in the context of the Action (DoE 
2015). 

Significant impact criteria Action Significance 
Actions that substantially1 
modify2, destroy or isolate an 
area of important habitat for a 
migratory species. 

The fork-tailed swift breeds in Siberia from August to 
September (Higgins 1999). No significant impact 
thresholds to ‘important habitat’ have been determined 
for Fork-tail Swift due to the current knowledge of the 
species (DotE 2015). The non-breeding occurrence of 
the fork-tailed swift in Australia, and generalist habitat 
preferences indicates any habitat within the Action could 
be classified as ‘important’ for the species based on the 
criteria of DotE (2015). However, given the generalist 
habitat preferences of the species and that the species 
not being dependent upon any particular habitat within 

Low 
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Significant impact criteria Action Significance 
the Action, it is unlikely that the Action will have a 
substantial impact on habitats used by the species.  

Actions that result in an 
invasive species3 that is 
harmful to the migratory 
species becoming established 
in an area of important habitat 
for the migratory species. 

Invasive species harmful to the fork-tailed swift are not 
identified in the referral guidelines (DotE 2015). The 
Species Profile and Threats Database identifies 
predation by feral animals as a potential threat to the 
fork-tailed swift, however the impact is likely to negligible 
due to wide range of the species (DotEE 2020). 27 
Introduced fauna species and 76 introduced flora 
species have been recorded within or surrounding the 
SA (Appendix K; Appendix J). Feral cats and foxes have 
been recorded, however due to the aerial nature of the 
fork-tailed swift, predation from these species is likely to 
be negligible. It is unlikely that the implementation of the 
Action would result in introduced species preventing the 
fork-tailed swift from becoming established in areas of 
‘important habitat’. 

Low 

Actions that seriously disrupt 
the lifecycle4 of an ecologically 
significant5 proportion of the 
population of a migratory 
species. 

The desktop assessment (Appendix K) identified nine 
records of the fork-tailed swift nearby to the SA, 
recorded between 1978 and 2019. Five were from Lake 
Joondalup (Birdlife Australia 2020, DBCA 2020a, c). The 
Action will not impact the lifecycle of an ecologically 
significant proportion of the population of the fork-tailed 
swift at a national or international level as the species is 
not dependent upon any particular habitat within the 
Action. 

Low 

1. Substantial impact has not been determined for the Fork-tail Swift (DoE 2015). 

2. Including by fragmenting, altering fire regimes, altering nutrient cycles, or altering hydrological cycles (DoE 2013). 

3. Species not determined (DoE 2015). 

4. Breeding, feeding, migration or resting behaviour (Dot 2013). 

5. 100 individuals at the national level, 1,000 individuals at the international level (DoE 2015). 

Table 14-19: Significant Impact Criteria for the Osprey in the context of the Action (DoE 2015). 

Significant impact criteria Action Significance 
Actions that substantially1 
modify2, destroy or isolate an 
area of important habitat for a 
migratory species 

While the Action does contain ‘important habitat’ for the 
species such as coastal areas and areas in proximity to 
wetlands; any modification, destruction, or isolation 
within the Action will not be ‘substantial’ at a national or 
international level based on the area thresholds of the 
referral guidelines (DotE 2015). 

Low 

Actions that result in an 
invasive species3 that is 
harmful to the migratory 
species becoming established 
in an area of important habitat 
for the migratory species 

Of the 27 Introduced fauna species and 76 introduced 
flora species have been recorded within or surrounding 
the SA, none are likely to greatly reduce fish abundance 
(Appendix K). In addition, implementation of the Action 
is unlikely to introduce any other species that may affect 
fish abundance. 

Low 

Actions that seriously disrupt 
the lifecycle4 of an ecologically 
significant5 proportion of the 

The Osprey has been recorded twice near the SDP DE; 
once in 2005 at the WWTP and by Bamford (2017). 
While the Action may disrupt the lifecycle of some 
Ospreys (e.g., feeding nearby), the impact would only 

Low 
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Significant impact criteria Action Significance 
population of a migratory 
species 

be to a small number of individuals, and not an 
ecologically significant proportion of the population at a 
national or international level. 

1. 84 km of coastline at the national level , 840 km at the international level (DoE 2015). 

2. Including by fragmenting, altering fire regimes, altering nutrient cycles, or altering hydrological cycles (DoE 2013). 

3. Any introduced species that greatly reduces fish abundance (DoE 2015). 

4. Breeding, feeding, migration or resting behaviour (DoE 2013). 

5. 24 individuals at the national level, 240 individuals at the international level (DoE 2015). 

14.6.5 Mitigation and management measures 

14.6.5.1 Recovery plans, conservation advice and threat abatement plans 

Water Corporation has considered the relevant plans, conservation advice and threat abatement 
plans for the following controlling provisions during the design, construction and operation of the 
Proposal and has proposed relevant management measures consistent to with these recovery 
plans, conservation advice and threat abatement plans, where relevant.  Water Corporation’s 
considerations for each MNES are outlined below. 

Osprey (Pandion haliaetus)  
There are no approved Conservation Advice, Listing Advice, adopted or made Recovery Plan or 
Threat Abatement Plan for this species.  The Wildlife Conservation Plan for this species is the 
Wildlife Conservation Plan for Seabirds.  This Plan outlines the main threat to the Osprey in 
Australia is loss, degradation or alteration of habitat for urban or tourism development in coastal 
areas.  Water Corporation has committed to minimising clearing where possible and utilising 
existing cleared land for any ground disturbance were possible. 

Fork-tailed Swift (Apus pacificus) 

There are no approved Conservation Advice, Listing Advice or adopted or made Recovery Plan for 
this species.  The adopted/made threat abatement plan for this species is the Threat abatement 
plan for predation by feral cats.  The TCEMF (Appendix N) includes management requirements on 
feral species for waste management, including the requirements to comply with the following: 

• Environmental Protection (Controlled waste) Regulations 2004.  

• EP Act.  

• Environmental Protection Regulations 1987.  

• Contaminated Sites Act 2003.  

• Environmental Protection (Unauthorised Discharges) Regulations 2004. 

14.6.6 Predicted outcomes 

The Action has been assessed at low risk of having a significant impact on the osprey (Mi) and the 
fork-tailed swift (Mi). 
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No significant residual impacts to migratory avifauna are expected as a result of the Action 
and no offsets are proposed for migratory avifauna.  

14.7 EPBC offsets 
The Action has been assessed at high risk of having a significant impact on: 

• Banksia woodlands of the SCP TEC. 
• Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP’ TEC.  
• Carnaby's Black Cockatoo. 
• Forest Red-tailed Black Cockatoo. 

Due to these significant residual impacts on MNES, under the EPBC Act offsets are required to be 
identified and implemented in accordance with the Environment Protection and Biodiversity 
Conservation Act 1999 Environmental Offsets Policy (DSEWPC 2012). These are outlined in 
Section 15 and Appendix O. 
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15 Offsets  
Water Corporation has prepared a Draft Offsets Strategy (Appendix S Offset Strategy (Water 
Corporation 2022)) that describes and details the significant residual impacts and offset 
considerations for the Proposal. Water Corporation propose undertaking further refinement of its 
Offsets Package as the Proposal progresses through the EPA’s Part IV assessment process. 

15.1 Policy and Guidance 

The application and assessment of environmental offset requirements for the Proposal has been 
undertaken with consideration to the following State and Commonwealth policies and guidelines: 

• WA Environmental Offsets Policy (Government of Western Australia 2011); 

• WA Environmental Offsets Guidelines (Government of Western Australia 2014); and  

• EPBC Act Environmental Offsets Policy (SEWPaC 2012). 

15.2 Proposed Offset Assessment Approach 

The Proposal is currently being assessed under the State and Commonwealth Government’s 
Bilateral Agreement as an accredited assessment, led by the WA EPA. In accordance with the 
Bilateral Agreement, Water Corporation understand that the submission of the ERD to the WA EPA 
will initiate inter-departmental consultation between both agencies to determine the requirements 
for, and quantum of the offset package for the Proposal.  

The ERD provides the Proposal’s impact predictions, and after considering the findings, Water 
Corporation have prepared a Draft Offsets Strategy for consideration as part of the public 
consultation process. The Offset Strategy will then be further developed once public comments, as 
State and Commonwealth direction has been received and considered.  

Water Corporation supports being engaged early in the process to ensure an appropriate offset 
package is developed that is proportionate to the residual impacts and achieves real on-ground 
environmental benefits and improved environmental values of the region. 

15.2.1 Additional considerations 

There is significant land and infrastructure developments proposed within Perth’s northern corridor, 
including the locality of Alkimos and its surrounding suburbs. The long lead time required to 
implement the Proposal is likely to result in the development envelope overlapping with other 
infrastructure and land developments in the area, such as road and rail corridors. Given this long 
lead time, the Alkimos Offsets Strategy will be applying the provision in the WA Environmental 
Offsets Guidelines (Government of Western Australia 2014) that state where a proposal that has 
already been assessed under the EPBC Act and offsets have been applied, the State will consider 
these offsets as contributing to the State requirements (i.e. preventing the requirement of offset 
being allocated to land that has already been approved (and offsets applied) and cleared). 
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15.3 Determining Offset Requirements 

The ERD provides the Proposal’s impacts assessment process whereby any predicted outcomes 
resulting in a significant residual impact will be considered during the development of that Offsets 
Strategy. 

15.3.1 WA Offsets  

Environmental offsets will only be applied where the residual impacts of a project are determined to 
be significant, after avoidance, minimisation and rehabilitation have been pursued (EPA 2014). It is 
also a requirement to consider the WA Offsets Policy in determining whether offsets are suitable 
for a Proposal, including having regard for the following principles: 

• Principle 1 - Environmental offsets will only be considered after avoidance and mitigation 
options have been pursued; 

• Principle 2 - Environmental offsets are not appropriate for all projects; 

• Principle 3 - Environmental offsets will be cost-effective, as well as relevant and proportionate 
to the significance of the environmental value being impacted; 

• Principle 4 - Environmental offsets will be based on sound environmental information and 
knowledge; 

• Principle 5 - Environmental offsets will be applied within a framework of adaptive 
management; and 

• Principle 6 - Environmental offsets will be focused on longer term strategic outcomes. 

The WA Offsets Guidelines residual impact significance model provides further guidance on 
determining the significance of related impacts, in the context of determining whether offsets are 
required. The model identifies four levels of significance for residual impacts, including:  

• Unacceptable impacts – those impacts which are environmentally unacceptable or where no 
offset can be applied to reduce the impact. Offsets are not appropriate in all circumstances, as 
some environmental values cannot be offset; 

• Significant impacts requiring an offset – any significant residual impact of this nature will 
require an offset. These generally relate to any impacts to species, ecosystems, or reserve 
areas protected by statute or where the cumulative impact is already determined to be at a 
critical level; 

• Potentially significant impact which may require an offset – the residual impact may be 
significant depending on the context and extent of the impact. That is, the context of impacts 
plays a role in determining the requirement for and scale of an offset. These relate to impacts 
that are likely to result in a species or ecosystem requiring protection under statute or 
increasing the cumulative impact to a critical level. Whether these impacts require an offset will 
be determined by the decision-maker based on information provided by the proponent or 
applicant and expert judgement; and  
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• Impacts which are not significant – impacts which do not trigger the above categories are 
not expected to have a significant impact on the environment and therefore do not require an 
offset. 

Consideration for the WA Offset Policy’s principles and the residual impact significance model 
have been applied to the Proposal. 

15.3.2 Matters of National Environmental Significance  

As the Proposal is a ‘Controlled Action’ under the EPBC Act, consideration for the EPBC Act 
Offsets Policy is required for MNES, specifically listed threatened species and communities. The 
Commonwealth’s EPBC Act Offsets Policy, including the Offsets Assessment Guide offsets 
calculator, will be used where relevant to assist the State in determining the quantum of offset 
contributions for the Proposal, if required. Furthermore, Water Corporation understand their 
obligations to take into consideration the principles of the EPBC Environmental Offsets Policy 
including:  

• Principle 1 - Suitable offsets must deliver an overall conservation outcome that improves or 
maintains the viability of the protected matter. 

• Principle 2 - Suitable offsets must be built around direct offsets but may include other 
compensatory measures. 

• Principle 3 - Suitable offsets must be in proportion to the level of statutory protection that 
applies to the protected matter. 

• Principle 4 - Suitable offsets must be of a size and scale proportionate to the residual impacts 
on the protected matter. 

• Principle 5 - Suitable offsets must effectively account for and manage the risks of the offset 
failing. 

• Principle 6 - Suitable offsets must be additional to what is already required, determined by law, 
or planning regulations, or agreed to under other schemes or programs. 

• Principle 7 - Suitable offsets must be efficient, effective, timely, transparent, scientifically 
robust, and reasonable. 

• Principle 8 - Suitable offsets must have transparent governance arrangements including being 
able to be readily measured, monitored, audited, and enforced. 

15.4 Residual Impacts 

There are several activities associated with the Proposal that have the potential to impact the 
environment, including impacts to EPBC Act and BC Act listed Threatened species such as 
endemic black cockatoo species. Potential impacts from these activities include: 

• Loss or reduced health of flora and/or terrestrial fauna habitat through land disturbance or 
direct loss of native vegetation and plantation 
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• Disturbance or clearing of TECs, PECs and other conservation areas 

• Exacerbation of vegetation and habitat fragmentation 

• Displacement, injury, or death of fauna individuals during construction and operation activities 
including clearing of vegetation  

• Increased potential exposure (via clearing and mobilisation of vehicles and equipment) to 
native species predation and habitat disturbance from feral and invasive species or dieback  

• Indirect impacts on fauna and habitats from dust, noise and vibration during construction and 
operation activities 

• Further spread weeds or dieback already present within the Proposal and surrounding areas 
during construction. 

The loss or disturbance of area of terrestrial conservation values as a result of construction of the 
SDP footprint and pipeline footprint are summarised in Table 16-1.  

Table 15-1: Area of Terrestrial Conservation Values Impacted by the Proposal 
Vegetation / Habitat / 
Conservation Area 

Listing  Proposal Total Impact  
EPBC Act  BC Act  

Banksia Woodlands of the 
Swan Coastal Plain  

- FCT 20a  

TEC 
(Endangered)  

PEC (P3)  2.32 ha 

(Includes 1.14 ha of vegetation 
consistent with FCT 20a and 28) 

Tuart (Eucalyptus 
gomphocephala) woodlands 
and forest of the Swan Coastal 
Plain  

TEC (Critically 
Endangered)  

PEC (P3)  0.89 ha 

Melaleuca huegelii-Melaleuca 
systena shrublands on 
limestone ridges  

 
TEC (En)  0.73 ha 

Bush Forever   9.73 ha 

Impacts to areas within 
Alkimos Water Precinct.  

  4.41 ha within the ASDP DE.                         
- 4.12 ha within the Area 10b, and           
- 0.29 ha within Area 9a and 10a 

Carnaby’s Cockatoo Foraging 
habitat (very high and high 
quality)  

Endangered Endangered 43.3 ha 

Forest Red Tailed Black 
Cockatoo Foraging habitat 
(very high and high quality)   

Vulnerable  Vulnerable  43.3 ha 

Black Cockatoo species - 
Significant trees 

  129 trees 
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The environmental impact assessment highlighted that significant residual impacts may result from 
clearing of conservation significant flora and vegetation communities and fauna species impacts. 
There was no significant residual impacts to Marine Fauna or BCHs predicted to occur from the 
Proposal after implementation of avoidance and mitigation measures detailed in Section 6.7 and 
Section 7.7, therefore, they have not been included in the development of an offset. 

15.4.1 Flora and Vegetation  

Two EPBC Act listed TECs have been identified as occurring within the PDE (Stantec, 2020a): 

• Banksia woodlands of the SCP (Banksia woodlands TEC / PEC) 

• Tuart (Eucalyptus gomphocephala) woodlands and forest of the SCP (Cr) 

The Banksia woodlands TEC / PEC is listed as ‘Endangered’ under the EPBC Act and the Tuart 
(Eucalyptus gomphocephala) woodlands and forest of the SCP is listed as ‘Critically Endangered’ 
under the EPBC Act.  

The Banksia woodlands TEC / PEC also contains vegetation consistent with the Banksia attenuata 
woodlands over species rich dense shrublands (Swan Coastal Plain Community type 20a) (FCT 
20a). FCT 20a was endorsed as ‘Endangered’ by the WA Minister for Environment in 2001.  

The State listed TEC Melaleuca huegelii-Melaleuca systena shrublands on limestone ridges 
(FCT26a) (En), listed under the Biodiversity Conservation Act 2016 (BC Act) (WA), was also 
recorded within the Proposal area. 

The Proposal includes Acacia shrublands on taller dunes – Southern Coastal Plain PEC (P3) 
occurs across approximately 27.1 ha (29.46%) of the terrestrial component of the Proposal. The 
full extent of this PEC is not known; however, its range occurs along the coast from Seabird to 
Yalgorup National Park (a distance of 170 km).  

One other PEC Northern Spearwood shrublands and woodlands (P3) and one TEC Melaleuca 
huegelii-Melaleuca systena shrublands on limestone ridges (En), is also listed under the BC Act 
and was recorded within the Proposal. 

Banksia woodlands of the SCP PEC (P3) and Tuart (Eucalyptus gomphocephala) woodlands of 
the Swan Coastal Plain PEC (P3) are also listed under the BC Act and have been recorded within 
the Proposal. 

No Threatened flora species currently listed under the EPBC Act were recorded within the 
Proposal. One occurrence of Banksia dallanneyi subsp. pollosta (currently listed as P3 under 
BC Act) and three individuals of Jacksonia sericea (currently listed as P4 under BC Act) were 
however, recorded within the Proposal (Stantec, 2020a). 

The PDE intersects a total of 9.73 ha of Bush Forever sites. A large proportion of the Bush Forever 
sites have already been cleared or are in completely degraded condition and are bisected by road 
reserves. 
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The following SRIs may occur to remain after Water Corporation’s hierarchy of controls have 
been implemented:  

• Removal and disturbance of vegetation types associated with TECs comprising:  
o Banksia woodlands of the SCP (‘Endangered’ under EPBC Act); and  
o Tuart (Eucalyptus gomphocephala) woodlands and forests of the SCP (‘Critically 

Endangered’ under EPBC Act).  

15.4.2 Terrestrial Fauna  

There are several activities associated with the Proposal that have the potential for a significant 
residual impact to these State and Commonwealth listed terrestrial fauna species and their 
habitats, including: 

• Removal of Carnaby’s Cockatoo (Zanda latirostris) and Forest Red-tailed Black Cockatoo 
(Calyptorhynchus banksii naso) breeding trees and foraging habitats of High and Very High 
quality.  

• Two species of threatened black cockatoo were identified as occurring (foraging evidence) 
within the Proposal Area during detailed fauna assessments:  

• Carnaby’s Cockatoo (Zanda latirostris)  

• Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso).  

The Proposal Area is located in what is generally considered to be the typical breeding distribution 
of the Forest Red-tailed Black Cockatoo, however, both cockatoo species have breeding areas 
overlapping the Proposal Area (Biota, 2020a). 

All trees and areas of potential Black Cockatoo habitat within the Proposal Area were included in 
field surveys. Within the Proposal Area, Black Cockatoo foraging habitat was comprised of two 
mapped habitat types:  

• ‘Marri / Eucalyptus woodland’; and  

• ‘Marri / Eucalyptus in paddocks and road reserves’. 

15.4.3 Mitigation Measures 

The WA Offsets Policy states that environmental offsets will only be considered after the EPA’s 
mitigation hierarchy has been considered. The ERD details the application of the Proposal’s 
mitigation measures, including avoidance, minimisation, and rehabilitation measures, with the key 
measures summarized below:  

Avoid  

• The existing conservation areas immediately surrounding the SDP DE will remain largely intact 
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• The requirement for clearing of habitat has been avoided along large sections of the pipeline by 
using existing linear infrastructure, following road reserves, and already cleared areas and 
tracks. The amount of fragmentation of vegetation has also been reduced as a result. The PDE 
is 30 m, with only a 16 m clearing width required within this footprint, allowing key species and 
habitat to be avoided during final alignment 

• Identified breeding trees to be retained will be clearly marked to avoid accidental clearing 

• Clearing within authorised areas only - demarcate boundaries for approved clearing of 
TECs/PECs, ESAs, and Bush Forever Sites. 

Minimise 

• Pipeline construction corridor width has been restricted to 16 m (within a 30 m wide envelope) 
to minimise clearing 

• Construction impacts on fauna and fauna habitats will be managed through installation of the 
pipeline in sections, minimising the extent of any trenches  

• Barriers at open ends of pipe at the end of each workday to prevent fauna access 

• Fauna egress points on excavations that will be open longer than one shift at intervals 

• Relocating fauna prior to clearing, where practicable Qualified fauna handler (recognized by 
DBCA) to undertake fauna handling before and during clearing 

• Limiting noise and vibration that may disturb fauna during construction 

• Minimise loss/reduction of habitat due to introduction or weeds and pathogens with appropriate 
hygiene controls (implemented through TCEMP)  

• Pre-start trench fauna inspections each morning and any fauna observed removed by a 
qualified fauna handler  

• Education of site personnel on vulnerability of species to roadkill  

• Staged clearing to allow fauna to escape. 

Manage  

• Implement Terrestrial Construction Environmental Management Framework (TCEMF) 

• Preventing vehicle access outside authorised areas during construction and limiting vehicle 
speeds inside the construction area 

• Provide environmental performance standards restricting the time and length excavated 
trenches are opened/exposed 

• Photographic evidence of proposed clearing area before and after clearing 

• Inspect demarcated boundaries for damage or signs of clearing encroachment 
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• Clearing is surveyed between start and end dates. 

Rehabilitate  

• Areas not required for the construction and operation of the SDP will be rehabilitated. 

• The 16 m pipeline construction corridor will be rehabilitated to the pre-construction land use 
after pipeline installation, with the exception of a 5 m wide access track in certain sections.



 

 

Table 15-2: Significance of residual impacts on flora and vegetation and terrestrial fauna 

Part IV Environmental Factors 
Flora and Vegetation Terrestrial Fauna 

Rare Flora TECs Remnant 
Vegetation Wetlands Conservation Area High Biological 

Diversity Habitat for Fauna 

Residual impact that is environmental 
unacceptable or cannot be offset 

N/A N/A N/A N/A N/A N/A N/A 

Significant residual impact that will 
require an offset  

N/A Loss of 2.32 ha 
of Banksia 
Woodland TEC 
/ PEC  
(includes 1.14 
ha of FCT 20a) 
 
Loss of 0.89 ha 
of Tuart 
woodlands TEC 
/ PEC 
 
Loss of 0.73 ha 
of Melaleuca 
TEC 

N/A N/A N/A  
 

 Loss of 43.3 ha of Black Cockatoo Habitat 
 

Significant residual impacts that may 
require an offset – Any significant 
residual impact to potentially 
threatened species and ecosystems, 
area of high environmental value or 
where the cumulative impact may 
reach critical levels if not managed 

N/A N/A N/A N/A  A total of 9.73 ha of Bush 
Forever sites. A large 
proportion of the Bush Forever 
sites have already been 
cleared or are in completely 
degraded condition  
The project also intersects 4.41 
ha of areas defined during the 
Metropolitan Regional Scheme 
amendment 1029/33. Although 
only 1.35 ha will be permanent.   

N/A N/A 

Residual impacts that are not 
significant 

N/A 
No species 
declared as 
rare flora under 
the BC Act or 
listed as 
threatened 
under the 
EPBC Act have 
been identified 
within the 
Proposal area 
or will be 
impacted by 
indirect impacts 
from the 
Proposal 

N/A 
No 
environmentally 
sensitive areas 
listed under the 
EP Act, TECs 
listed under the 
EPBC Act or 
TEC or PECs 
listed under the 
WC Act have 
been identified 
within the 
Proposal area 

N/A 
The vegetation 
is well 
represented 
regionally. 

N/A 
There are no 
conservation 
significant 
wetlands or 
waterways 
within or in 
proximity of the 
Proposal area 

N/A 
There are no formal 
Conservation reserves or areas 
under conservation covenant 
within or in close proximity to 
the Proposal area 

N/A 
The Proposal is 
not located 
within any areas 
listed as 
nationally or 
internationally 
biodiversity 
hotspots. 
 
 

Fauna habitats in the Proposal area are well 
represented locally and regionally and do not 
support species that are considered restricted 
to the area.  
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15.5 Draft Offset Strategy 

The impact assessment completed and presented in the Proposal’s ERD has concluded that a 
significant residual impact may result through the implementation of the Proposal on flora and 
vegetation communities and significant fauna species. To counterbalance the Proposal’s significant 
residual impacts, Water Corporation has developed a Draft Offset Strategy as part of the ERD, 
which is provided in Appendix S Offset Strategy (Water Corporation 2022). The Draft Offset 
Strategy has been developed to meet the offset requirements prescribed under the 
Commonwealth’s EPBC Act and WA EP Act, and associated policies and guidelines. 

The objectives of the proposed Offsets Strategy are as follows: 

• Identify and details the potential significant residual environmental impacts to State listed 
environmental values and Matters of National Environmental Significance (MNES) through the 
environmental impact assessment process. 

• Estimates the total quantity of offsets that may be required to meet regulatory guidelines using 
the WA Environmental Offsets Template (Government of Western Australia 2014b) and/or the 
Commonwealth Offsets Assessment Guides (Australian Government 2012b). 

• Outline the proposed strategy to counterbalance the Proposal’s significant residual 
environmental impacts in accordance with State and Commonwealth environmental offsets 
policy and guidance. 

Water Corporation has pursued a number of options in developing a package of offsets to 
counterbalance the significant residual impacts quantified including land acquisition and on-ground 
management. 

The proposed offset options have been selected to be permanent, achievable and provide a long-
term strategic outcome that benefits both the environment and the land manager. The Offset 
Strategy will be finalised following public review and commentary received from the public and 
regulators, and to meet the approval conditions imposed by the DWER and DAWE. 

15.5.1 Land Acquisition  

Water Corporation is proposing to use a number of land parcels to offset significant residual 
impacts from the Proposal.  

15.5.1.1 Gobby Road Site  

Water Corporation is in possession of a freehold land parcel at Lot 1375 Gobby Road, Keysbrook. 
The site is a rectangular area of 37.12 ha that is naturally vegetated northern jarrah forest, deeply 
sloped, and incised with Dirk Brook, as shown in Figure 15-1.  

The key values identified at the site include: 

• within the modelled breeding distribution of the Carnaby’s Cockatoo, Forest Red-tailed 
Black Cockatoo and Baudin’s Black Cockatoo,  
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• contains 611 potential breeding trees with a DBH of greater than 500 mm, 

• of the 611 potential breeding trees, 157 contain hollows that were of suitable size (>12 
cm) for black cockatoo breeding and were further investigated. (55 trees were identified to 
contain potentially suitable hollows for use by black cockatoo breeding, 12 hollows 
exhibited evidence of black cockatoo breeding such as chew marks around the hollow 
entrance,  

• 36.47 ha of very high-quality black cockatoo foraging habitat, comprising predominantly 
Jarrah and Marri, and  

• Is adjacent to a known black cockatoo roosting site that occurs 18 m to the south of the 
Survey Area in a patch of vegetation that continues into the Survey Area, therefore it is 
likely that the Survey Area constitutes part of this roosting site. 

Water Corporation proposes to use the Gobby Road Site to offset a portion of the impacts to both 
Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo foraging habitat, but in particular 
offsetting significantly more than the project’s impact to potential breeding trees from the Proposal. 
The Gobby Road Site meets the habitat needs and breeding tree requirements of both species, 
therefore is considered to be suitable to be used as an offset for both species. 
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Figure 15-1 - Lot 1375 Gobby Road, Keysbrook 
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15.5.1.2 Eglinton Site 

A parcel of Water Corporation owned freehold land within the suburb of Eglinton (adjacent to 
Alkimos) has been identified in the investigation of potential offset sites for the Alkimos SDP project 
as shown in Figure 15-2. 

The Flora and Vegetation Consolidation Report (Stantec, 2021) mapped the Eglinton site as 
containing Banksia Woodlands of the Swan Coastal Plain Threatened Ecological Community 
(TEC). 

The vegetation types within the proposed Eglinton offset site are consistent with those found in 
FCT 20a, as detailed in the Interim Recovery Plan for Community 20a (DPAW, 2016). 5.98 ha of 
the site is mapped as Banksia attenuata woodland and the remainder of the 7-ha site containing 
other Banksia species (Banksia sessilis). 

The Eglinton site is also close to known areas of breeding for Carnaby’s Cockatoo. This proposed 
offset not only provides an ecological linkage between other land reserved for conservation, but 
also provides valuable foraging habitat through securing known foraging habitat for Carnaby’s 
Cockatoo and Forest Red-tailed Black Cockatoo species, further increasing the value of the offset.  

Water Corporation proposes to use the 7 ha (total area) Eglinton site, of which contains 5.98 ha of 
Banksia Woodlands of the Swan Coastal Plain’ TEC to primarily offset the impacts to that TEC 
from the project. The remaining 1.02 ha contains Northern Spearwood Shrublands and Woodlands 
PEC, which was included to reduce irregular boundary alignments (instead of following the TEC 
mapping).   

It is also proposed to offset the impacts to Bush Forever from the project. The pipeline 
predominantly intersects Bush Forever sites within road reserves, tracks and cleared areas. On the 
one occasion where the pipeline route does bisect a vegetated portion of a Bush Forever site, the 
vegetation impacted is Banksia Woodland TEC (0.95 ha). Therefore, the Eglinton site makes an 
ideal offset over and above what would be required through State Planning Policy 2.8.  
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Figure 15-2 – Eglinton Site  
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15.5.1.3 Carabooda Tank Site 

A parcel of land within the Carabooda Tank Site has been identified in the investigation of potential 
offset sites for the Alkimos SDP project. This site is shown in Figure 15-3. 

The Flora and Vegetation Consolidation Report (Stantec, 2021) mapped the proposed 2.2 ha 
Carabooda Tank offset site as containing the State-listed Melaleuca huegelii-Melaleuca systena 
shrublands on limestone ridges Threatened Ecological Community. 

The 2.2 ha Carabooda Tank offset site is also close to known areas of breeding for Carnaby’s 
Cockatoo. The offset not only protects a key Threatened Ecological Community, but also provides 
valuable foraging habitat through securing known foraging habitat for Carnaby’s Cockatoo and 
Forest Red-tailed Black Cockatoo species, further increasing the value of the offset. 
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Figure 15-3 – Carabooda Tank Site 
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15.5.1.4 Alkimos Site 

A parcel of Water Corporation owned freehold land within the Alkimos water precinct, adjacent to 
the Alkimos SDP project has been identified in the investigation of potential offset sites for the 
Alkimos SDP project as shown in Figure 15-4.  

The proposed offset includes a mapped area of 4.91 ha Tuart Woodland TEC within the total 9.01 
ha offset site.  

A secondary benefit of this site would be to offset the 4.41 ha of impact to areas zoned public 
purposes (for conservation purposes) areas from within the development envelope of the ASDP 
plant site (noting that all will not be permanent disturbance).  

This offset site will also contribute approximately 3.63 ha of heath and shrubland vegetation, which 
was mapped as very high-quality Black Cockatoo habitat (score of 10) in the Terrestrial Fauna 
Consolidation Report (Stantec, 2021b). A further portion of proposed offset site was also mapped 
in the report as 4.58 ha of ‘scattered trees’, however this only represents low quality foraging 
habitat and is not included.   

The offset site will contribute to ecological linkages between other land reserved for conservation 
within the Alkimos Water Precinct and provide valuable foraging habitat through securing known 
foraging habitat for Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo species. 
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Figure 15-4 – Alkimos Site 
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15.5.2 On-ground Management 

Water Corporation is proposing to undertake on-ground management activities to offset part of the 
significant residual impacts from the Proposal.  

Water Corporation is currently working across government to establish a process to identify and 
acquire approximately 65ha of Carnaby’s and Forest Red-tail Black Cockatoo habitat.  A number of 
sites have been initially identified and are under further consideration for suitability.  Water 
Corporation will provide further advice on this acquisition process prior to the commencement of 
assessment. 

This Offset Strategy proposes to undertake specific management activities on 65 ha of land for a 
set period (7 to 10 years) to provide tangible improvement to environmental values. 

This offset is designed to improve the quality of the existing native vegetation or reserved land, 
resulting in improved quality and values of those areas and providing protection into the future 
(through fencing etc).  

To satisfy the requirements of the WA environmental offsets policy, these management measures 
have been set up to compensate for residual environmental impacts from the Alkimos SDP project. 
They have been designed to achieve long-term outcomes, additional to existing conservation 
programs and initiatives.  

Water Corporation will work across government to confirm management activities, including:  

• Fencing. 

• Access tracks upgrade and maintenance.  

• Signage - materials and installation.  

• Phytophthora cinnamomi (Dieback) mapping (years 3 and 7) and management plan.  

• Weed mapping. 

• Weed control - materials and program implementation. 

• Flora and vegetation survey.  

• Rubbish removal.  

• Fire management.  

• Feral animal monitoring and control (cat, fox, rabbit, kangaroos and pigs).  

• Fauna watering point (Black Cockatoos). 

• revegetation (re-establishment of native vegetation in degraded areas). 

This Offset Strategy has been prepared to demonstrate a commitment to this activity, in 
conjunction with other land acquisition offsets proposed.  
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15.5.3 Draft Offset Package Summary 

A summary of the Draft Offset Strategy is detailed in Table 15-3. 

Table 15-3: Offset summary  
Environmental value (listing) Total 

Quantum of 
Impact 

Land 
acquisition  

Direct On-ground 
management area 
provided 

Percentage of 
offset met 

Banksia Woodlands of the 
Swan Coastal Plain. 
- including FCT 20a  

2.32 ha 
 
(includes 1.14 
ha of FCT 
20a)  
 

7 ha Eglinton 
Site  
(5.98 ha 
Banksia TEC) 

- 100% 

Tuart (Eucalyptus 
gomphocephala) woodlands 
and forest of the Swan Coastal 
Plain.  

0.89 ha 9.01 ha 
Alkimos Site 
(4.91 ha Tuart 
TEC)  

- 100% 

Melaleuca huegelii-Melaleuca 
systena shrublands on 
limestone ridges.  

0.73 ha 2.2 ha 
Carabooda 
Tank Site  
(2.2 ha 
Melaleuca 
TEC) 

- 100% 

Bush Forever. 9.73 ha 
(only 0.98 ha 
significant) 
 

7 ha Eglinton 
Site 

- 100%  

Impacts to public purpose 
(reserved for conservation) 
areas within Alkimos Water 
Precinct.  
 

4.41 ha 
  

9.01 ha 
Alkimos Site 
 

- 204% 

Carnaby’s Cockatoo Foraging 
habitat (very high and high 
quality) . 

43.3 ha 36.47 ha 
Gobby Road  

- 39.5% 
 

7 ha Eglinton 
Site  

- 5.6% 

2.2 ha 
Carabooda 
Tank Site 

- 1.7% 

3.63 ha within 
Alkimos Site 

- 1.6% 

n/a 65 ha (subject to 
agreement) 

60% 

TOTAL  108.4% 
43.3 ha 36.47 ha 

Gobby Road  
- 39.5% 
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Environmental value (listing) Total 
Quantum of 
Impact 

Land 
acquisition  

Direct On-ground 
management area 
provided 

Percentage of 
offset met 

Forest Red Tailed Black 
Cockatoo Foraging habitat (very 
high and high quality).  

7 ha Eglinton 
Site  

- 5.6% 

2.2 ha 
Carabooda 
Tank Site 

- 1.7% 

3.63 ha within 
Alkimos Site 

- 1.6% 

 65 ha (subject to 
agreement) 

60% 

TOTAL  108.4% 
Black Cockatoo species - 
significant trees. 

129 trees 611 trees  
Gobby Road 
offset 

 425% 
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16 Holistic impact assessment 
As part of the EIA process, Water Corporation have commissioned numerous studies, to 
understand the marine and terrestrial environments and predicted impacts from the Proposal. The 
outcomes of these studies have assisted with the refinement of the Proposal, allowing for the 
application of the EPA’s impact mitigation hierarchy (avoid, minimise, manage, monitor, rehabilitate 
and offset). 

The predicted impacts and mitigation, as well as residual impacts for the Proposal have been 
summarised throughout this ERD for the key environmental factors (Marine Environmental Quality, 
BCH, Marine Fauna, Landforms, Flora and Vegetation, Terrestrial Fauna, Social Surrounds, 
Greenhouse Gas Emissions). The connections and interactions between the key environmental 
factors are also introduced. Interactions and connections are most evident for factors related to the 
marine (Marine Environmental Quality, Marine Fauna and BCH) and the terrestrial (e.g., 
Landforms, Flora and Vegetation and Fauna) environments.  

Water Corporation have also considered the interactions between the environmental factors and 
detailed the predicted impacts in line with the EPA’s principles and objectives (Table 3-1). These 
principles and objectives are predominantly associated with maintaining biodiversity, avoiding 
irreversible damage, where possible and reducing the severity of impacts through mitigation. 

A conceptual model was also developed to demonstrate the interaction between the key 
environmental factors, predicted impacts and mitigation measures during the construction and 
operation phases of the Proposal for the marine (Figure 16-1) and terrestrial (Figure 16-2) 
environment. These figures highlight the scale, connections, and interactions of the components of 
the Proposal, while delineating where impacts will occur in respect to both spatial and time scales. 
Only those predicted impacts ranked as moderate or greater have been considered in this section.  

The key impacts within the marine environment are associated with direct removal of BCH and 
changes to water quality. By positioning equipment in sand areas and maintaining an LEPA around 
the outfall impacts from the proposal are reduced to insignificant/slight. 

Most of the key impacts relevant for the terrestrial component of the conceptual design refer to loss 
of vegetation during clearing. Following application of the mitigation hierarchy a residual impact will 
occur. Where a residual impact remains, an offset has been proposed (Section 15). The only 
predicted impacts that remained with a residual impact of moderate or greater following the 
implementation of mitigation measures were: 

• Land disturbance and clearing of vegetation; and 
• Land disturbance resulting in loss of fauna habitat and habitat fragmentation. 

Cumulative impacts have also been considered by Water Corporation and are primarily associated 
with WWTP outfall and losses of BCH for the marine environment and surrounding land 
developments and associated clearing for the terrestrial environment. Marine studies have been 
undertaken to ensure the Proposal will not magnify current impacts to the area. The WWTP plume 
and outfall are unlikely to impact dilution and BCH losses will be minimal. Water Corporation will 
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aim to follow previously cleared area from other developments to minimise any additional clearing 
in the area as per the requirements of the precautionary principle.  

Where residual impacts remain, environmental management and monitoring plans and associated 
frameworks (marine and terrestrial) will be developed as required, for the construction and 
operational phases. Water Corporation will also investigate offsets for loss of significant 
species/habitats and ecological communities. Water Corporation is also committed to choosing 
energy-efficient plant equipment in an effort to reduce GHG emissions. 

The holistic impacts on the Proposal are considered to be low risk. However, there are some 
specific, localised high risk impacts due to the clearing required for the Proposal on threatened 
terrestrial fauna and TECs listed under the EPBC Act, that are considered high risk of having a 
significant impact from Proposal activities. Water Corporation are proposing to implement offset 
strategies, to offset these significant residual impacts from the Proposal. 

A holistic impact assessment of the Proposal suggests that the environmental risk is acceptable 
and aligns with the EPA’s principles and objectives. The majority of the Proposal impacts are able 
to be avoided, mitigated, or managed, following the EPA’s mitigation hierarchy. In instances where 
this is not possible, Water Corporation will develop environmental offsets and/or environmental 
management plans. In addition, ongoing investigations such as geotechnical, dieback and weed 
surveys will enable refinement of mitigation and management measures in the future. 
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Table 16-1: Summary of key environmental factors for the Proposal with predicted impact ratings (pre-mitigation) ranked as moderate or above, indicating mitigation and residual impact rankings 

Key Environ. 
Factor Interaction Predicted Impact  

Impact 
Ranking 

(pre-
Mitigation) 

Proposal 
Phase 

(C or O) 

Mitigation 

(A, Mi, Ma, R, 
O) 

Residual Impact Ranking (post-
mitigation) Offset Monitoring 

MEQ MF, BCH, SS Smothering / Physical damage (sedimentation) 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

MEQ MF, BCH, SS Stratification (leading to a potential reduction in dissolved oxygen) 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

MEQ MF, BCH, SS Stressor effects (increased salinity & temperature) 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

MEQ MF, BCH, SS Toxicity (Ro maintenance, cleaning and disinfection, shock 
chlorination) 

3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

BCH MF, MEQ, SS Removal of BCH 4 - Major C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 
BCH MF, MEQ, SS Smothering / Physical damage (sedimentation 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 
BCH MF, MEQ, SS Stratification (leading to a potential reduction in dissolved oxygen 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 
BCH MF, MEQ, SS Stressor effects (increased salinity & temperature) 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

BCH MF. MEQ, SS Toxicity (RO maintenance, cleaning and disinfection, shock 
chlorination 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

MF MEQ, BCH, 
SS Changes in marine fauna behaviour/hearing damage (noise) 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

MF MEQ, BCH, 
SS Reduced light and smothering/stressor effects (elevated TSS) 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

MF MEQ, BCH, 
SS Injury/mortality of marine fauna (collision/entanglement) 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

MF MEQ, BCH, 
SS Loss of local biodiversity (introduction of IMS) 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

MF MEQ, BHC, 
SS Toxicity effects on marine fauna (introduction of toxicants) 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

MF MEQ, SS, 
BCH Stressor effects on marine fauna (increased salinity) 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

MF MEQ, SS, 
BCH Toxicity effects on marine fauna (introduction of toxicants) 3 - Moderate O A, Mi, Ma 1 - Insignificant/slight NR COMEMP 

L F, F&V, SS Loss of landform 3 - Moderate C A, Mi, Ma 1 - Insignificant/slight NR CMEMP/COMEMP 

F&V F, SS Land disturbance and clearing of vegetation 5 - 
Significant C A, Mi, Ma, R, 

O 5 - Significant Yes CMEMP/COMEMP 

F&V F Spread of dieback 3 - Moderate C, O A, Mi, Ma 2 - Minor NR CMEMP/COMEMP 

F F&V, SS Land disturbance resulting in loss of fauna habitat and habitat 
fragmentation 

5 - 
Significant C A, Mi, Ma, R, 

O 5 - Significant Yes CMEMP/COMEMP 

F  Vehicle collision 3 - Moderate C, O A, Mi, Ma 2 - Minor NR CMEMP/COMEMP, 
AWPEMP 

SS F, GHG Reduced amenity - increased noise and vibration 3 - Moderate C A, Mi, Ma, R 2 - Minor NR CMEMP/COMEMP 
SS F, F&V, L Reduced amenity - increased dust 3 - Moderate C A, Mi, Ma, R 2 - Minor NR CMEMP/COMEMP 

SS F&V, F Loss and/or damage to Aboriginal heritage values 5 - 
Significant C A, Mi, Ma, R 2 - Minor NR CMEMP/COMEMP 

SS GHG Increased traffic (terrestrial vehicles) 3 - Moderate C A, Mi, Ma 2 - Minor NR CMEMP/COMEMP 

GHG F&V, MEQ, 
SS Scope 2 Emissions 3 - Moderate O A, Mi, Ma 2 - Minor NR AWPEMP 

Table Notes: 
1. MEQ = Marine Environmental Quality 
2. BCH = Benthic Communities and Habitats 
3. MF = Marine Fauna 
4. F&V = Flora and Vegetation 
5. Fauna = Terrestrial Fauna 
6. SS = Social Surrounds 
7. GHG = Greenhouse Gas 
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Figure 16-1: Conceptual model of the construction and operation of the marine works and infrastructure required for the Proposal and the interacting impacts on the key environmental factors. 
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Figure 16-2: Conceptual model of the construction and operation of the Seawater Desalination Plant, Eglinton Groundwater Treatment Plant and Integrated pipeline required for the Proposal and the 
interacting impacts on the key environmental factors
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