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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. 

Z1Z Resorts Pty Ltd proposes to redevelop the Ningaloo Lighthouse Resort in place of the existing 
holiday park, within Lot 2 and Lot 557 Yardie Creek Road, North West Cape and includes associated 
infrastructure (including the borefield). The Environmental Review Document (ERD) has been 
prepared in accordance with the EPA’s Procedures Manual. 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 3 weeks from 20 May 2022, closing on 10 June 
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 the Environment. 

Why write a submission? 

The EPA seeks information that will inform its 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 the 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. 

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 the names of each participant. 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 environmental outcomes.

What to include in your submission?  

Include the following in your submission to make it easier for the EPA to consider your submission: 

• Your name and address

• Date of your submission

• Whether you want your contact details to be confidential

• A summary of your submission, if it is long

• A list of 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.
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The closing date for public submissions is 10 June 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 EPA Services at the 
Department of Water and Environmental Regulation on 6364 7000 

https://consultation.epa.wa.gov.au/
https://consultation.epa.wa.gov.au/
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Scoping – Required Work 

Task no. Required work Section and page no. 

Cumulative Impacts 

1 Assess the cumulative impacts of the Proposal, in particular the 
borefield and wastewater irrigation, in the context of other existing or 
reasonably foreseeable development in the vicinity of the Proposal 
with the potential to impact key environmental values, including the 
Yardie Creek Road Realignment and Commonwealth Defence equities. 
The cumulative impact assessment will define the factors, values and 
spatial boundary relevant to each of the matters being assessed; and 
will provide an evaluation of the likely outcome on environmental 
values. 

Section 15, p277 

2 Provide details of the potential risks and impacts to environmental 
values of the Exmouth Gulf region, and details of mitigation and 
management measures to ensure that the impacts are not greater 
than predicted. This assessment must include consideration of the 
EPA’s expectations outlined in their advice to the Minister under 
Section 16(e) of the EP Act to ensure the conservation and 
enhancement of the key values of Exmouth Gulf. In particular this 
assessment must consider the following with respect to the proposal, 
being a future development in Exmouth Gulf:  

1. Broad regional context 

2. Critical site selection 

3. Protect key social surroundings values 

4. Adaptable design and infrastructure 

5. Cumulative impacts, and 

6. Climate change considerations. 

Section 15.3, p285 

Flora and Vegetation 

3 Identify and characterise the flora and vegetation of areas that may 
be directly or indirectly impacted by the Proposal in accordance the 
EPA Guidance. Demonstrate how surveys are relevant, representative 
and demonstrate consistency with current EPA policy and guidance. 
Include a summary of survey findings in accordance with relevant 
guidelines set out below. 

Note:  

If surveys were undertaken at the referral stage, survey results and a 
demonstration of how the guidance has been followed are to be 
included in the ERD.  

• Ensure species 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. If previous surveys are 
relied on for context, justification should be provided to 
demonstrate that they are relevant and consistent with EPA 
Guidance. 

Section 5.3.1, p25 
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4 Identify and describe the vegetation and significant flora species 
present and likely to be present within the development envelope, 
and any areas that may be indirectly impacted by the Proposal beyond 
the development envelope. Include an analysis of the significance of 
flora and vegetation in local, regional and State contexts as 
appropriate in accordance with the relevant guidance. Provide a 
figure/map of the survey effort applied in relation to the study area 
and development envelope, identifying the direct and indirect impact 
areas. 

Section 5.3, p25 

5 Provide a map depicting the recorded locations of the significant flora, 
ecological communities and significant vegetation in relation to the 
study area, the development envelope, the direct and indirect impact 
areas, and in the local and regional contexts 

Figure 8, p29 

Figure 9, p 31 

Figure 11, p36 

Figure 12, p42 

Figure 13, p52 

Figure 14, p62 

6 Assess the potential direct and indirect impacts of the construction 
and operational elements of the Proposal on identified environmental 
values. Include a quantitative assessment of levels of impact on 
significant flora, listed ecological communities and all vegetation 
units. Describe and assess the extent of any cumulative impacts within 
local, regional and State contexts as appropriate. 

Section 5.5, p43 

7 Describe and justify any proposed mitigation to reduce the potential 
impacts of the Proposal. Identify the environmental outcome that will 
be achieved during construction and operation of the proposal and 
the monitoring and/or management actions that will be undertaken 
to achieve the outcome. If plans are required to demonstrate how the 
environmental outcome will be achieved, they are to be presented in 
accordance with EPA Instructions. 

Section 5.6, p56 

 

8 Identify, describe and quantify the potential residual impacts (direct, 
indirect and cumulative) that may occur following implementation of 
the proposed after considering and applying avoidance and 
minimisation measures. Provide tables with quantitative assessments 
of impact: 

(a) For significant flora, this includes: 

i. number of individuals and populations in a local and regional 
context 

ii. numbers and proportions of individuals and populations 
directly or potentially indirectly impacted, and 

iii. numbers/proportions/populations currently protected within 
the conservation estate (where known). 

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

i. area (in hectares) and proportions directly or potentially 
indirectly impacted, and 

ii. proportions/hectares of the vegetation unit currently 
protected within conservation estate (where known). 

Section 5.7, p56 

Section 5.8, p57 
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9 Determine the significance of any significant residual impacts on the 
identified environmental values by applying the Residual Impact 
Significance Model and WA Offset Template in the WA Environmental 
Offsets Guidelines (2014). Provide spatial data defining the area of 
significant residual impacts. 

Section 5.7, p56 

Section 5.8, p57 

10 Where significant residual impacts remain, propose an appropriate 
offsets package that is consistent with the WA Environmental Offsets 
Policy and Guidelines and where residual impacts relate to EPBC Act-
listed threatened and/or migratory species the EPBC Act (1999) 
Environmental Offsets Policy. 

Section 12, p234 

11 All survey reports and data are to be submitted via IBSA Submissions 
(DWER portal) with the IBSA number provided for verification. 

Section 17.3, p297 

Terrestrial Fauna 

12 Conduct a desktop study and undertake terrestrial fauna surveys to 
identify and characterise terrestrial fauna (including Listed threatened 
species and communities and Listed migratory species) and fauna 
habitat, at a local and regional scale, that may be impacted directly 
and indirectly by the implementation of the Proposal, in accordance 
with relevant guidelines. In particular surveys for the EPBC Act listed 
Black-flanked Rock Wallaby (Petrogale lateralis lateralis) should be 
undertaken in accordance with the Survey guidelines for Australia's 
threatened mammals. EPBC Act survey guidelines 6.5. (DSEWPC 2011); 
and surveys for the EPBC Act listed Osprey (Pandion haliaetus 
cristatus) should be undertaken in accordance with the Referral 
guidelines for 14 birds listed as migratory species under the EPBC Act 
(DoE 2015). Surveys should include sampling inside and outside the 
impact areas and consider cumulative impacts. For listed species, this 
must include information on: 

• The abundance, distribution, ecology and habitat preferences, 
together with baseline information and mapping of local and 
regional occurrences. 

• A population size and importance of the population from a local 
and regional perspective; and 

• Information on conservation value of each habitat type (e.g., 
breeding, migration, feeding, resting, interesting, etc.) from a 
local and regional perspective, including the percentage 
representation of each habitat site in relation to its local and 

regional extent. 

Note:  

If surveys were undertaken at the referral stage, survey results and a 
demonstration of how the guidance has been followed are to be 
included in the ERD.  

Ensure species database searches and taxonomic identifications are 
up to date. Where results from previous surveys are relied on for 
context, justification should be provided to demonstrate that they are 
relevant and consistent with EPA Guidance.  

If multiple surveys have been undertaken to support the assessment, 
a consolidated report should be provided including the integrated 
results of the surveys 

Section 6.3, p60 

http://www.environment.gov.au/epbc/publications/threatened-mammals.html
http://www.environment.gov.au/epbc/publications/threatened-mammals.html
http://www.environment.gov.au/epbc/publications/threatened-mammals.html
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13 Provide a map of the survey effort applied in relation to the study 
area, terrestrial fauna habitats, and development envelope, 
identifying the direct and indirect impact areas. 

Figure 15, p64 

Figure 16, p66 

Figure 17, p71 

14 Identify and describe the terrestrial fauna (including vertebrate and 
SRE invertebrate) habitats identified by the studies and surveys. 
Describe significant fauna habitats, including but not limited to: SRE 
invertebrate microhabitats, refugia, breeding areas, key foraging 
habitat, movement corridors and linkages, (refer to Environmental 
Factor Guideline – Terrestrial Fauna for definition of significant fauna 
habitat). 

Section 6.3, p60 

15 Describe the values and significance of fauna and fauna habitat that 
may be impacted directly and indirectly by implementation of the 
Proposal during both construction and operations and describe the 
significance of these values in a local and regional context 

Section 6.5, p100 

16 Map the locations of significant/restricted fauna records in relation to 
the terrestrial fauna habitats, the study area, the development 
envelope, and direct and indirect impact areas. 

Figure 17, p71 

Figure 18, p87 

Figure 19, p96 

Figure 21, p 98 

17 Describe, assess and quantify the extent of direct, indirect and 
cumulative impacts, including percentages, to habitats and significant 
species of terrestrial fauna as a result of implementation of the 
Proposal during both construction and operations, taking into 
consideration cumulative impacts and the significance of fauna and 
fauna habitat. This should include an assessment of the risk posed to 
any listed species as a result of the Proposal. 

Section 6.5, p100 

18 Predict the residual impacts to terrestrial fauna after considering and 
applying avoidance and minimisation measures. 

Section 6.7, p113 

19 Discuss proposed management, monitoring and mitigation methods 
to be implemented to ensure residual impacts (direct and indirect) are 
not greater than predicted. Identify the environmental outcome that 
will be achieved during construction and operation of the proposal 
and the monitoring and/or management actions that will be 
undertaken to achieve the outcome. If plans are required to 
demonstrate how the environmental outcome will be achieved, they 
are to be presented in accordance with EPA instructions. 

Section 6.6., p100 

20 Determine and quantify any significant residual impacts by applying 
the Residual Impact Significance Model and WA Offset Template in 
the WA Environmental Offsets Guidelines (2014). 

Section 6.7, p113 

21 Where significant residual impacts remain, propose an appropriate 
offsets package that is consistent with the WA Environmental Offsets 
Policy and Guidelines and where residual impacts relate to EPBC Act-
listed threatened and/or migratory species the EPBC Act 1999 
Environmental Offsets Policy. Spatial data defining the area of 
significant residual impacts should also be provided. 

Section 12, p234 

22 All survey reports and data are to be submitted via IBSA Submissions 
(DWER portal) with the IBSA number provided for verification. 

 

 

 

Section 17.3, p297 
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Subterranean Fauna 

23 Conduct a desktop study and undertake field surveys to identify and 
characterise subterranean fauna (including listed threatened species 
and communities) and subterranean fauna habitat at a local and 
regional scale that may be impacted directly and indirectly by the 
implementation of the Proposal in accordance with the EPA guidance 
below. This should include sampling inside and outside the impact 
areas and assess cumulative impacts. 

Where surveys were undertaken at the referral stage, survey results 
and a demonstration of how the guidance has been followed are to be 
included in the ERD.  

Ensure species database searches and taxonomic identifications are 
up to date. Where results from previous surveys are relied on for 
context, justification should be provided to demonstrate that they are 
relevant and consistent with EPA Guidance.  

If multiple surveys have been undertaken to support the assessment, 
a consolidated report should be provided including the integrated 
results of the surveys 

Section 7.3, p116 

24 Identify and describe the subterranean fauna habitats that may be 
impacted directly and indirectly by implementation of the proposal 
during construction and operations and describe the significance of 
these values in a local and regional context. Include relevant 
geological and hydrological information to determine habitat 
suitability and connectivity, including inside and outside the impact 
areas. Provide figure(s) showing the extent of subterranean fauna 
habitat, including the Cape Range Subterranean Waterways (WA006) 
wetland, in relation to the Proposal and species distributions 

Section 7.3, p116 

25 Provide a map of the survey effort applied in relation to the study 
area, subterranean fauna habitats, and development envelope, 
identifying the direct and indirect impact areas. 

Figure 25, p 124 

26 Identify and describe the fauna assemblages present and likely to be 
present within the development envelope that may be impacted by 
the proposal. Identify significant or restricted fauna and describe in 
detail their known ecology, likelihood of occurrence, habitats and 
known threats. 

Section 7.3, p116 

27 Map the locations of significant/restricted fauna records in relation to 
the subterranean fauna habitats, the study area, the development 
envelope, and direct and indirect impact areas. 

Figure 26, p125 

Figure 27, p126 

Figure 28, p132 

Figure 29, p138 

Figure 30, p145 

Figure 31, p150 
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28 Describe, assess and quantify the extent of direct, indirect and 
cumulative impacts, including percentages, to subterranean fauna and 
their habitat as a result of implementation of the proposal during both 
development and operations, in particular the potential impacts on 
subterranean fauna and the Cape Range Subterranean Waterways 
wetland from the abstraction of groundwater and nutrient 
enrichment from the use of treated wastewater for irrigation, taking 
into consideration the significance of subterranean fauna and 
subterranean fauna habitat. Provide a table of the proportional 
extents of each habitat within the study area and development 
envelope, and the predicted amount to be directly impacted and 
remaining. Assess any local or regional cumulative impacts. 

Section 7.4, p133 

Section 7.5, p133 

29 Predict the residual impacts from the Proposal on subterranean fauna 
after considering and applying avoidance and minimisation measures. 

Section 7.7, p139 

30 Identify management measures for the Proposal to ensure residual 
impacts to subterranean fauna are not greater than predicted. 
Identify the environmental outcome that will be achieved during 
construction and operation of the proposal and the monitoring and/or 
management actions that will be undertaken to achieve the outcome. 
If plans are required to demonstrate how the environmental outcome 
will be achieved, they are to be presented in accordance with the 
EPAs Instructions. 

Section 7.6, p139 

31 All survey reports and data are to be submitted via IBSA Submissions 
(DWER portal) with the IBSA number provided for verification. 

Section 17.3, p297 

Marine Fauna 

32 Describe the presence of marine turtles, migratory seabirds and 
shorebirds in the proximity of the Proposal area and document any 
known uses of the area by them (e.g., nesting etc.). For listed marine 
turtle species, this must include: 
a. Population size and importance of the population including 

information on conservation value from a local and regional 
perspective. 

b. Identification of critical windows of environmental sensitivity for 
marine turtles in the proximity of the Proposal. 

For shorebirds, surveys, and avoidance, mitigation and management 
actions should be developed in accordance with the following: 
a. EPBC Act Policy Statement 3.21 - Industry Guidelines for avoiding, 

assessing and mitigating impacts on EPBC Act listed migratory 
shorebird species (DOEE, 2015). 

b. Wildlife Conservation Plan for Migratory Shorebirds 
(Commonwealth of Australia, 2006). 

c. National Light Pollution Guidelines for Wildlife Including Marine 
Turtles, Seabirds and Migratory Shorebirds (DoEE, 2020). 

Section 6.3, p60 

Section 8.3, p142 

 

33 Identify the development and operational elements of the Proposal 
that may affect:  

• conservation significant marine turtles, including impact of 
artificial lighting on turtle breeding, 

• migratory shorebirds and seabirds, including impact of 
artificial lighting and visitors to the resort. 

In addition to the potential impacts of artificial lighting, consideration 
of chemical and nutrient runoff, marine debris and human 
disturbance must be considered in the assessment. 

Section 6.4, p100 

Section 8.5, p151 
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34 Describe and assess the potential direct and indirect impacts that may 
result from development and operation of the Proposal to: 

a. conservation significant marine turtles, in particular potential 
impacts from artificial light generated by the Proposal. 

b. migratory shorebirds and seabirds, including impact of 
artificial lighting and visitors to the resort 

Section 6.5, p97 

Section 8.5, p151 

 

35 Predict the residual impacts from the Proposal, both direct and 
indirect, to marine fauna (turtles, migratory seabirds and shorebirds), 
after outlining any avoidance and mitigation options that will be 
applied. Impact predictions should consider both short and long-term 
impacts, in particular how the Proposal may change marine turtle 
patterns of use and cumulative impacts and include an assessment of 
the risk posed to listed marine turtle species as a result of the 
Proposal.  

Section 6.7, p106 

Section 8.7, p166 

36 Identify measures to mitigate adverse impacts on marine fauna 
(turtles, seabirds and shorebirds) in the proximity of the Proposal. 
Include any proposed management and/or monitoring plans that will 
be implemented pre- and post-construction to ensure residual 
impacts are not greater than predicted. Identify the environmental 
outcome that will be achieved during construction and operation of 
the proposal and the monitoring and/or management actions that will 
be undertaken to achieve the outcome. If plans are required to 
demonstrate how the environmental outcome will be achieved, they 
are to be presented in accordance with EPA Instructions. 

Section 6.6, p106 

Section 8.6, p165 

Section 8.8, p167 

Inland Waters 

37 Characterise the baseline hydrological and hydrogeological regimes 
and water quality and quantity, both in a local and regional context, 
including, but not limited to, water chemistry, presence of acid 
sulphate soils, groundwater dependant ecosystems, aquifer 
characteristics and recharge potential and surface water features and 
flow. 

Section 9.3, p169 

38 Identify the location of abstraction bores for water requirements and 
identify and discuss any associated impacts of groundwater 
abstraction including from drawdown 

Figure 2, p14 

Section 9.4, p180 

Section 9.5, p180 

 

39 Provide a detailed description of the design and location of the 
Proposal with the potential to impact surface and ground water, 
including the extent of irrigation with treated wastewater 

Section 9.5, p180 

 

40 Undertake hydrological investigations to determine the effects any 
proposed surface discharge and modified drainage will have on the 
surface and ground water quality and quantity of the likely direct and 
indirect impact areas, considering cyclonic conditions, cumulative 
impacts and a range of climatic scenarios including probable 
maximum precipitation. 

Section 9.3.1, p170 

Section 1.4.3, p21 

Section 1.4.4, p22 

41 Predict the residual impacts on hydrological processes and inland 
waters environmental quality, for direct, indirect and cumulative 
impacts, after considering avoidance and minimisation measures 

Section 9.7, p186 
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42 Identify management, mitigation and monitoring methods to be 
implemented for the Proposal to ensure residual impacts are not 
greater than predicted. Identify the environmental outcome that will 
be achieved during construction and operation of the proposal and 
the monitoring and/or management actions that will be undertaken 
to achieve the outcome. If plans are required to demonstrate how the 
environmental outcome will be achieved, they are to be presented in 
accordance with EPA instructions. The ERD is to include an Inland 
Water Quality Management Plan which includes details of the 
monitoring and management to occur during construction and 
ongoing operations of the resort to demonstrate that residual impacts 
to water quality are not greater than predicted 

Section 9.6, p184 

Appendix N 

Social Surroundings 

43 Describe the dark sky values associated with the Proposal location and 
assess the potential impacts and risks to these values associated with 
implementation of the Proposal (including lighting and atmospheric 
pollution). 

Section 10.11, p212 

Section 10.12, p218 

44 Describe the nature of Commonwealth land, including Defence 
equities, that may be indirectly impacted by the Proposal and the 
potential impacts (including lighting impacts, air pollution) associated 
with implementation of the Proposal. This assessment must include 
the consideration of baseline light emission data. An artificial light 
management plan (which includes potential light level triggers and 
thresholds and management actions and the assessment 
methodology informing these) is required to be developed in 
consultation with DAWE and Department of Defence.  

Section 10.11, p212 

Section 10.12, p218 

Section 10.13, p220 

Section 10.14, p222 

Section 13.5.6, p266 

Appendix J 

45 Characterise the heritage and cultural values of the Proposal area, 
including for the Jurabi Coastal Park, Ningaloo Marine Park, Ningaloo 
Coast World Heritage Place and the National Heritage listed Ningaloo 
Coast, and any other areas that may be indirectly impacted to identify 
sites of significance and their relevance within a wider regional 
context. 

Section 10.3. p189 

Section 10.8, p1202 

Section 13.5.6, p266 

46 Identify management and mitigation measures for the Proposal to 
ensure residual impacts to Commonwealth and State legislated lands 
and waters adjacent to the proposal will be minimised, and not 
greater than predicted. 

Section 10.9, p206 

Section 13.5.6, p238 

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

Section 10.3.1, p266 

48 Conduct appropriate ongoing consultation to identify concerns in 
regard to environmental impacts as they affect Aboriginal heritage 
matters throughout implementation of the Proposal (construction and 
operations).  

Section 3.3.1, p17 

49 Provide a detailed description and figure(s) of the proposed 
disturbance and assess impacts to heritage sites, values and/or 
cultural associations, including for State listed Heritage places, the 
Ningaloo Coast World Heritage Place and the National Heritage listed 
Ningaloo Coast, associated with implementation of the Proposal. This 
assessment should include consideration of the potential impacts to 
the arid landscape, seascape, subterranean fauna and karst systems 

Section 10.9, p206 

Section 10.10, p211 

Section 13.5.6, p266 
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50 Characterise the current, and any other reasonably foreseeable, land 
and recreation uses and amenity values (including for visual, noise, 
odour and dust) of the Proposal Area and assess the impacts associated 
with implementation of the Proposal (including noise, dust, light, 
alteration of landscape). This assessment should include consideration 
of impacts of people and communities increased demand for 
community services or infrastructure which may have direct or indirect 
impacts on water supply, power supply, roads, waste disposal, and 
housing. 

Section 10.15, p223 

51 Design and undertake a visual impact assessment (VIA) for the 
Proposal, to assess the impacts of the Proposal on visual amenity in 
accordance with the Western Australian Planning Commission (2007) 
Visual Landscape Planning in Western Australia: a manual for 
evaluation, assessment, siting and design.  

Section 10.15.1, p223 

52 Predict the residual amenity impacts from the Proposal on land and 
recreation use and amenity values after considering and applying 
avoidance and minimisation measures. Impact predictions are to 
include, but not be limited to: 
a. The likely extent, severity and duration of the impacts; and 
b. Simulations/modelling of the predicted residual impacts from the 

Proposal, including changes to the landscape from the agreed 
reference and vantage points. Include the cumulative impacts on 
amenity (visual, noise, odour and dust) from the Proposal and 
other proposed developments. 

Section 10.15, p223 

Section 10.16, p226 

53 Identify management and mitigation measures for the Proposal to 
ensure residual impacts to land and recreation uses, and amenity are 
not greater than predicted. 

Section 10.15, p223 

 

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

Section 10.7, p200 

Section 10.9, p206 

Section 10.14, p222 

Section 13.5.6, p266 

55 Outline the mitigation and management measures to ensure impacts 
to Commonwealth land, heritage sites, values and/or cultural 
associations (direct and indirect) are minimised, and not greater than 
predicted. Where impacts relate to Commonwealth Defence equities, 
the assessment will be undertaken in accordance with available 
Department of Defence guidance 

Section 10.6, p199 

Section 10.9, p206 

Section 10.13, p220 

Section 13.5.6, p266 

56 Discuss how adaptable design and infrastructure has been 
incorporated into the Proposal, in consideration of the EPA’s 
expectations for assessing future activities and developments in 
Exmouth Gulf and its surrounds. 

Section 15.3, p285 

Greenhouse Gas Emissions 

57 Describe how greenhouse gas (GHG) emissions have been considered 
for the Proposal during construction and operations and provide a 
Scope 1 GHG emissions estimate and information why (if applicable) 
Scope 2 and Scope 3 GHG emissions are not a consideration.  

Section 11, p227 

58 Outline the mitigation and management measures to be undertaken to 
avoid, reduce and offset (where relevant) GHG emissions associated 
with the Proposal.  

Section 11, p227 
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59 In consideration of the EPA’s expectations for assessing future 
activities and developments in Exmouth Gulf and its surrounds, 
describe how climate change is likely to interact with the pressures 
from implementation of the Proposal and demonstrate how the 
Proposal will adapt to climate change, including measures of resilience 
to a changing climate. 

Section 15.3, p285 

Matters of National Significance - Department of Agriculture, Water and the Environment 

Task no. Required work  Section and page no. 

60 To meet the requirements of the Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act), the ERD will address 

the requirements set out in Schedule  4 of the Environment 

Protection and Biodiversity Conservation Regulations 2000 

(Regulations). 

Section 13 

61 A dedicated EPBC Act chapter that discusses impacts to matters of 

national environmental significance (MNES) and identifies suitable 

avoidance, mitigation, management, and (if appropriate) offset 

measures is included in the ERD.  

Section 13 
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Executive Summary 

Z1Z Resorts Pty Ltd (Z1Z) is proposing to redevelop the former Ningaloo Lighthouse Caravan 
Park, on Lot 2 and Lot 557 Yardie Creek Road, North West Cape. The proposed 
redevelopment, the Ningaloo Lighthouse Resort Project (the Proposal), is located 
approximately 18 km north west of the town of Exmouth towards the northern tip of the Cape 
Range peninsula. 

A summary of the Proposal is provided in Table ES1 and the Proposal content elements are 
described in Table ES2. 

Table ES1: Summary of the Proposal 

Proposal title  Ningaloo Lighthouse Resort Project, Yardie Creek Road, North West Cape 

Proponent name  Z1Z Resorts Pty Ltd 

Short description  Proposed redevelopment of the Ningaloo Lighthouse Holiday Park, within Lot 2 and 
Lot 557 Yardie Creek Road, North West Cape, and includes associated 
infrastructure (including the borefield). 
The Proposal comprises the construction of new visitor accommodation; the 
construction of associated ancillary facilities (i.e., staff accommodation, power 
supply infrastructure, water supply and treatment, wastewater treatment and 
reuse, and replacement service station (vehicle refuelling) etc.); refurbishment of 
the Vlamingh Head Lighthouse Quarters (a part of State Heritage Place ID: 00837); 
and minor works outside of the accommodation areas, including pathways, vehicle 
access, shade structures and service corridors and enclosures. 
The proposal is located on land used for tourism accommodation (caravan park and 
resort) for over 30 years (Figure 1). 

Table ES2: Location and Proposed Extent of Physical and Operational Elements 
Proposal element  Location / description  Maximum extent, capacity, or range   

Physical elements  

Resort and caravan park 
facilities and associated 
service infrastructure 

Figure 1 Clearing of up to 3.98 ha of native vegetation 
within a 45.34 ha Development Envelope, with a 
total disturbance footprint, including the 
existing facility, of up to approximately 13.63 ha. 

Operational elements  

Treated wastewater 
irrigation 

Figure 1 Irrigation of up to 40,000 kL/year of treated 
wastewater to landscaped areas (open space, 
gardens) within the resort footprint. 

Groundwater Abstraction Figure 2 Groundwater abstraction of up to 72 ML/year. 

Rehabilitation  

Following completion of construction of resort buildings and infrastructure, cleared land within the 
footprint will be landscaped and revegetated. 

Commissioning  

N/A 

Decommissioning  

Removal of all surface and buried infrastructure, with the exception of heritage listed buildings, within 1 
year of cessation of operations 

Other elements which affect extent of effects on the environment  

Proposal time*  
  
  
  

Maximum project life   55 years 

Construction phase  Approximately 2 years 

Operations phase   50 years 

Decommissioning phase   Approximately 2 years post operations 

Key Environmental Factors 
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The key environmental factors relevant to the Proposal are: 

• Flora and Vegetation; 

• Terrestrial Fauna; 

• Subterranean Fauna; 

• Marine Fauna 

• Inland Waters; and 

• Social Surroundings. 

The potential impacts proposed mitigation and environmental outcomes identified for each 
key environmental factor are summarised in Table ES3. 

Table ES3: Summary of Potential Impacts, Proposed Mitigation and Proposed 
Environmental Outcomes 

Key Environmental Factor: Flora and Vegetation 

Potential Impacts • Direct loss of 3.98 ha of native vegetation resulting from clearing and 
ground disturbance. 

• Direct loss of 19 individuals of Priority 3 species Stackhousia umbellata, 
which represents 3% of the known local population with 640 individuals 
recorded within the wider area. 

• Indirect impacts to adjacent native vegetation, resulting in habitat loss, 
degradation, and fragmentation, as a result of the project. Contributing 
factors may include the spread of invasive species (weeds); and altered 
fire regimes. 

• Cumulative loss of habitat for conservation significant fauna 

Mitigation hierarchy 
Minimise 

• Planning and design of buildings and associated infrastructure and tracks 
to utilise all the existing disturbed areas, to limit the amount of clearing 
required for new facilities. 

• Minimising risk of human sources of bushfire ignition by managing 
vegetation fuel loads within the Development Envelope particularly in 
the vicinity of power network and fuel service station and providing 
designated smoking areas and butt bins throughout the facility.  

• Minimise fire risk through landscaping with low-threat and managed 
gardens, planted sparsely enough to achieve exclusion in accordance 
with AS 3959—2018 Construction of Buildings in Bushfire-Prone Areas 
(AS 3959; SA 2018). 

• Active weed management throughout the Proposal construction and 
subsequent operation (e.g., spraying, removal). In particular, the planted 
invasive species, *Tamarix aphylla are proposed to be removed part of 
the redevelopment and replaced with native vegetation.  

• Management of visitor access through dunes to the beach adjacent to 
the Proposal (responsibility of the Shire of Exmouth) to be assisted by 
designing the foreshore access track within the Proposal DE as a formal 
pathway to discourage uncontrolled access through the coastal dunes. 
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Rehabilitate 

• Revegetation of cleared and degraded areas through landscaping around 
the development, utilising native grassland and shrub mixes and sparse 
trees, to mimic the surrounding hummock grassland and dune 
vegetation found currently surrounding the site.  

Residual impacts, including 
assessment of significance 

The Proposal will result in: 

• Clearing of 3.98 ha of native vegetation, within an existing tourist facility, 
zoned for tourist development under the Shire of Exmouth’s Local 
Planning Scheme.  

• Direct loss of 19 individuals of Priority 3 species Stackhousia umbellata, 
for the Proposal and 37 cumulatively, which represents 3% and 5% of the 
known local population respectively, with 739 individuals recorded 
within the wider area. 

No direct or indirect impacts to Conservation Reserves will occur. 

The clearing required for the Proposal is not considered to have significant 
residual impacts, either individually or cumulatively, at either a local or regional 
scale and therefore the objectives of this factor can be met. 

Overall, the predicted cumulative impacts to flora and vegetation associated 
with implementation of current proposals for the region, in addition to historical 
disturbance, are not considered to be significant at either a local or regional 
scale.  

Proposed environmental 
outcomes 

The environmental outcomes resulting from the implementation of the proposal, 
with respect to flora and vegetation are: 

• no disturbance of native vegetation outside of the disturbance footprint 
(Figure 1) as a result of the Proposal; and 

• no significant cumulative impact to flora and vegetation at either a local 
or regional scale, as measured by disturbance to Vegetation Associations 
within the disturbance footprints the combined activities of the Proposal 
and the proposed MRWA Yardie Creek Road Realignment.  

Assessment of offsets  No offsets are proposed. 

Key Environmental Factor: Terrestrial Fauna 

Potential Impacts • Direct loss of 3.98 ha of native vegetation and fauna habitat, resulting 
from clearing and ground disturbance; 

• Direct loss of fauna or SRE individuals through impacts resulting from 
ground disturbance and machinery or vehicle movements; 

• Indirect impacts, including loss of habitat, habitat degradation and 
fragmentation resulting from a range of factors, including altered fire 
regimes, weeds and climate change; and 

• Invasive species predation on, and competition with, native species and 
destruction of habitat. 

Mitigation hierarchy 
Minimise 

• Planning and design of buildings and associated infrastructure and 
tracks to utilise all the existing disturbed areas, to limit the amount of 
clearing required for new facilities. 
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• Reduced speed within the resort area during construction and 
operations to minimise risk of vehicle impacts to fauna (not greater 
than 8 kmph). 

• Implement speed restrictions in and around the Proposal, within areas 
of the Proponent’s control, both during construction and operations. 

• Minimising risk of human sources of bushfire ignition by managing 
vegetation fuel loads within the Development Envelope particularly in 
the vicinity of power network and fuel service station and providing 
designated smoking areas and butt bins throughout the facility.  

• Minimise fire risk through landscaping with low-threat and managed 
gardens, planted sparsely enough to achieve exclusion in accordance 
with AS 3959—2018 Construction of Buildings in Bushfire-Prone Areas 
(AS 3959; SA 2018). 

• Active weed management throughout the Proposal development and 
subsequent operation (e.g., spraying, removal). In particular, the 
planted invasive species, *Tamarix aphylla are proposed to be removed 
part of the redevelopment and replaced with native vegetation.  

• Implement good waste management practices, including ensuring all 
waste materials are appropriately segregated and stored in bins or 
other containers with lids, to prevent windblown waste and access by 
fauna. 

• Active pest management (no-low risk to wildlife). 

Rehabilitate 

• Revegetation of cleared and degraded areas through landscaping 
around the development, utilising native grassland and shrub mixes and 
sparse trees, to mimic the surrounding hummock grassland and dune 
vegetation found currently surrounding the site.  

Residual impacts, including 
assessment of significance 

The Proposal will result in: 

• The clearing of 3.98 ha of native vegetation, within an existing tourist 
facility, zoned for tourist development under the Shire of Exmouth’s 
Local Planning Scheme;  

• The loss of 3.28 ha of Dune swale habitat, representing 18.31 % of this 
habitat type within the Ningaloo Resort broader survey area. This habitat 
is suitable to support Aprasia rostrata (Ningaloo Worm-lizard, P3).  
Coastal dune habitats are widespread along the coastline, and not 
restricted in extent. This habitat type is represented in nearby 
Conservation estate; and 

• The loss of 0.70 ha of Rocky hills and slope habitat with the potential to 
support Diplodactylus capensis (Cape Range Stone Gecko, P2) and Lerista 
allochira (Cape Range Slider, P3), representing 1.48 % of this habitat type 
within the Ningaloo Resort broader survey area. The limestone Cape 
Range provides the most prominent habitat types within the survey area 
and is also represented in the Cape Range National Park. 

• The loss of 0.002 ha of Sheltered Gullies and Minor Caves habitat with 
the potential to support Lerista allochira (Cape Range Slider, P3), 
Diplodactylus capensis (Cape Range Stone Gecko, P2) and in areas more 
isolated from human contact, the gullies would provide habitat for 
Petrogale lateralis lateralis (Black-flanked Rock Wallaby, EN). This loss 
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represents 0.17% of this habitat type within the survey area and is 
associated with an existing walking track. This habitat type is well 
represented within the Cape Range National Park and surrounding areas 
of Cape Range. 

No fauna species inhabiting or likely to inhabit the DE is dependent on the habitat 
within the DE. 

The clearing required for the Proposal and associated habitat loss and indirect 
impacts for terrestrial vertebrate and SREs, are not considered to have significant 
residual impacts at either a local or regional scale and therefore the objectives 
of this factor can be met. 

Proposed environmental 
outcomes 

The environmental outcomes resulting from the implementation of the proposal, 
with respect to terrestrial fauna are: 

• no project related disturbance of conservation significant terrestrial 
fauna or fauna habitat outside of the disturbance footprint (Figure 1); 

• no significant direct or indirect impacts to terrestrial fauna or fauna 
habitat as a result of the proposal; and  

• no significant cumulative impact to fauna at either a local or regional 
scale, as measured by disturbance to broad fauna habitats within the 
disturbance footprints from the combined activities of the Proposal and 
the proposed MRWA Yardie Creek Road Realignment.  

Assessment of offsets  No offsets are proposed. 

Key Environmental Factor: Subterranean Fauna 

Potential Impacts • Direct impacts of groundwater drawdown - lowering of the water table 
in the borefield reduces the volume of habitat potentially available to 
stygofauna; and 

• Indirect impacts associated with changes in water quality, such as 
alteration to nutrient balance and contamination, resulting from 
development and operational activities.  

Mitigation hierarchy Avoid 

• The production water bores have been designed for groundwater 
sipping, and as such are only screened over the first 3 m below the water 
table and will not intercept the saltwater interface. 

Minimise 

• Groundwater abstraction will be undertaken in accordance with 
Groundwater Licence issued under the RIWI Act with consideration 
of the Exmouth Groundwater Subarea Allocation Plan.  

• Treated wastewater irrigation will be assessed by DWER under Part V 
of the EP Act and will need to meet appropriate water quality 
standards to meet both environmental and health requirements.  

• Positioning accommodation buildings in the hillside contours on stilts 
and using raised boardwalks, reduces total cut volumes while 
minimising impact to existing landforms and maintains overland 
water flow. 

• Stormwater drainage collected from new roads and building 
developments will be disposed of by means of infiltration via swales, 
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both roadside and natural, throughout the site, maintain availability 
of runoff for groundwater infiltration. 

Monitor 

• An Inland Waters Environmental Management Plan (Appendix N) will 
be implemented (Section 9) that includes monitoring of water 
drawdown and groundwater quality and adaptive management 
measures linked to trigger and threshold criteria. 

Residual impacts, including 
assessment of significance 

The proposed groundwater abstraction will result in a potential reduction of 
stygofauna habitat within the borefield in the order of 0.5% as a result of 
drawdown. Increased salinity is likely to be seasonal and limited to existing 
salinity ranges in which stygofauna in the vicinity of the Proposal are known to 
occur.  

The Proposal will result in irrigation of treated wastewater with a concentration 
of nitrogen as nitrate concentration of <6 mg/L. The nitrogen will pass through 
to the water table except to the extent it is taken up by plant roots, resulting in 
a discharge to the groundwater substantially lower than around the old Exmouth 
WWTP. 

Overall, the effect of groundwater abstraction and treated wastewater irrigation 
on subterranean fauna conservation values is considered to be low with no 
predicted significant residual impact.  

There is no anticipated interaction or cumulative contamination of nutrients 
from the current proposal and the overall the effect of groundwater abstraction 
and treated wastewater irrigation on subterranean fauna conservation values is 
considered to be low with no predicted significant residual impact. Furthermore, 
no subterranean fauna species is likely to be confined to the area of treated 
wastewater irrigation effect for the proposal (Bennelongia 2020). 

Proposed environmental 
outcomes 

The environmental outcomes resulting from the implementation of the proposal, 
with respect to subterranean fauna are: 

• no disturbance to subterranean fauna outside of the predicted maximum 

extent of the borefield drawdown zones, as shown in Figure 29; and 

• no significant cumulative impact to subterranean fauna or subterranean 
fauna habitat as measured by the extent of the borefield drawdown 
zone, as monitored in accordance with the Inland Waters Environmental 
Management Plan (Appendix N) and compared to the spatial separation 

of existing borefields as shown in Figure 29 

Assessment of offsets  No offsets are proposed. 

Key Environmental Factor: Marine Fauna 

Potential Impacts • Indirect impact of lighting from the Proposal on turtle nesting and 
hatchling behaviour on the adjacent beach. 

• Indirect impact of tourists from the resort interacting with marine turtles 
at the adjacent nesting beach.  

Mitigation  Minimise 

• Implement lighting design for the project based around Best Practice 
Lighting Principles which will reduce the light emissions to as low as 
reasonably practicable: 
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o Use minimum number and intensity of light, 

o Adapt lighting for colour, intensity, and timing, 

o Light only the area intended. 

o Use non-reflective, dark coloured surfaces.  

• Implement the ALMP during construction and operations, including 

o Implementation of the control measures specified in the plan, 
wherever practicable 

o Undertake marine turtle hatchling and artificial lighting monitoring 
during construction and operations to monitor any changes in 
hatchling behaviour that could be attributed to the change in lighting 
conditions associated with the project, compared to the 2021 
benchmark data. 

o Undertake at least one audit recommended in the plan. 

o Implement adaptative management measures in the event that 
annual monitoring identifies lighting impacts on hatchlings as a result 
of the Proposal, such as changing wavelength of light for the species 
interacting; additional shielding, changing orientation and direction of 
light fittings and a review of night-time activities.  

• Provide an education package for resort guests, including specific 
information on regional turtle species and behaviours, appropriate/best 
practice behaviour around marine turtles and what to do if animals are 
found in the resort, recognising that birds can drop hatchlings inland and 
adult females can get lost when returning to the ocean through extensive 
dune systems. 

• Provide formalised beach access points to connect with existing beach 
access trails in consultation with the Shire of Exmouth and DBCA in whom 
the adjacent coastal area of Jurabi Coastal Park is jointly vested. 

• Implement visitor management plan including education programme for 
guests and visitors to raise awareness of nearby marine turtle nesting 
habitats. 

Residual impacts, including 
assessment of significance 

There is a pathway for light pollution from the Proposal to decrease the quality 
of nesting habitat. If uncontrolled, night-time lighting could lead to 
disorientation of hatchling turtles on the beach which could result in consistent 
annual mortality and, in the long-term, a potential decrease in the overall size of 
the population. 

However, lighting design for the project will be based around Best Practice 
Lighting Principles which will reduce the light emissions to as low as reasonably 
practicable. The proposed control measures within the ALMP will aim to ensure 
no direct light is detected at nesting beaches and skyglow will be minimised. 
Should any changes in turtle nesting and hatchling behaviour be detected before 
and after construction, and throughout operation, adaptive management will 
identify and rectify changes to nesting habitat so that the marine turtle 
populations are not impacted. 

Similarly, with the implementation of the proposed control measures, the impact 
of light pollution on nesting and hatchling emergence behaviour is unlikely to 
significantly affect the marine turtle populations in the long term. Furthermore, 
the implementation of monitoring and adaptive management will prevent long 
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term impacts on nesting and hatchling emergence behaviour. Accordingly, the 
project is not expected to interfere with the recovery of the genetic stocks. 

The implementation of the Proposal will result in an improved outcome with 
respect to access to the beach in front of the resort, assisting in limiting 
uncontrolled access and controlling night lighting of the access, through dunes 
and onto the nesting beach. There is also the opportunity to assist in education 
of visitors to the Resort regarding the conservation values of both the immediate 
and broader surrounding.  

Proposed environmental 
outcomes 

The environmental outcomes resulting from the implementation of the Proposal, 
with respect to marine fauna are: 

• no Proposal related impacts to marine fauna (marine turtles) listed under 
the BC Act (WA) and the EPBC Act (Cth); and 

• no Proposal related changes to marine turtle nesting or hatchling 
behaviour, as determined by monitoring in accordance with the ALMP. 

Assessment of offsets  No offsets are proposed. 

Key Environmental Factor: Inland Water 

Potential Impacts • Direct impacts on groundwater availability as a result of abstraction 
resulting in lowered groundwater table, including potential impacts to 
subterranean fauna habitat; 

• Direct impacts on groundwater quality (salinity) as a result of 
abstraction; 

• Indirect impacts of Proposal activities to groundwater quality, as a result 
of infiltration of contaminants from treated wastewater irrigation and 
fuel storage and vehicle fuel station or contaminated stormwater runoff; 
and 

• Changes to surface water flow into the surrounding environment as a 
result of site infrastructure. 

Mitigation hierarchy 
Avoid 

• The production water bores have been designed for groundwater 
sipping, and as such are only screened over the first 3 m below the water 
table and will not intercept the saltwater interface which is at least 10 
metres below the base of the production bore screens (this is 
conservative considering that the pilot hole drilling results show that the 
saltwater interface is at least 15 m below the base of the bores). 

Minimise 

Groundwater Abstraction 

• Groundwater abstraction is being undertaken in accordance with 
groundwater licence(s) (GWL) issued in accordance with the RIWI Act 
and the associated groundwater licence operating strategy. The 
application for increased abstraction licence will be assessed and 
granted by DWER in consideration of the Exmouth Groundwater 
Subarea Allocation Plan.  

• Borefield design characteristics that minimise the impact of the borefield 
include: 
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o The production water bores have been designed for 
groundwater sipping, and as such are only screened over 
the first 3 m below the water table. 

o All production bores would be continuously pumped at 
0.5 L/sec through the tourist season. 

Groundwater Quality 

• The proposed wastewater treatment system is designed to remove 
nutrients and pathogens within the wastewater, suitable for site 
irrigation in accordance with the requirements of DWER and Department 
of Health. The assessment, approval and management of the wastewater 
treatment system will be undertaken under Part V of the EP Act by DWER 
and under relevant Health Act requirements, administered by the Shire 
of Exmouth. 

• These existing lined evaporation ponds will be retained for additional 
storage capacity of treated wastewater in the event irrigation is not 
possible (e.g., extreme rainfall conditions). Where required, the liners 
will be repaired or replaced to ensure integrity. 

• Chemical storage within the wastewater treatment plant will be bunded 
in accordance with AS3780-2000.  

• Fuel storage will be required to be compliant with the Dangerous Goods 
Act and relevant legislation and AS1940, e.g., above ground storage to 
be bunded and underground storage to be in appropriate double skinned 
tanks with leak detection capability.  

Surface Water 

• Surface water flow will be maintained by diverting flow around 
structures using natural contours and swales for infiltration, as shown 

in Figure 43. 

• Positioning accommodation buildings in the hillside contours on stilts 
and locating access ways and nature trails, reduces total cut volumes 
while minimising impact to existing landforms and maintains 
overland water flow. 

• Raised boardwalk will not only promote migration of surrounding 
dune vegetation into the resort but will also enable surface flow paths 
to be maintained.  

• The low-density nature of the development and the highly permeable 
sand and significant depth to groundwater at the site allow for 
development to occur with minimal need for constructed 
stormwater management infrastructure. Stormwater drainage 
collected from new roads and building developments will be disposed 
of by means of infiltration via swales, both roadside and natural, 
throughout the site. 

Monitor 

• Groundwater quality will be monitored in accordance with the proposed 
Inland Water Environmental Management Plan (EMP) (Appendix N) and 
adaptive management measures will be implemented as specified within 
the EMP, in the event trigger or threshold criteria are met or exceeded 
during the life of the Project. 
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Residual impacts, including 
assessment of significance 

The Proposal will result in: 

• The increased licensed maximum abstraction of groundwater from 
32,000 kL/year from the Gascoyne Saline Resource to 72,000 kL 
(approved via GWL 153728(7)). 

• A predicted drawdown impact, that is extending up to 370 m from the 
borefield, with the highest drawdown in each production bore ranging 
from 0.4 to 0.6 m. 

• Irrigation of tertiary treated wastewater to landscaped areas of the 
Proposal. 

• Stormwater diversion away from resort facilities and avoiding flow 
through potential contamination sources. 

The risk of adverse impacts on groundwater availability for other users and 
ecological function of the subterranean waterways is negligible due to the minor 
extent of predicted drawdown and separation distances respectively (at least 5 
km from other production bores and similar distance from the Cape Range 
Subterranean Waterways).  

The risk of contamination of groundwater or stormwater from site activities, 
given the proposed wastewater treatment method, and site management 
measures, is considered low. 

Overall, the proposed groundwater abstraction and Proposal activities that may 
impact on surface water flow and quality; and groundwater quality, are not 
considered to have a significant residual impact at either a local or regional scale. 
The Proponent considers therefore that the objectives for this factor can be met. 

Proposed environmental 
outcomes 

As part of the implementation of this Proposal, the Proponent commits to the 
implementation of the Inland Water Environmental Management Plan 
(Appendix N), as approved by the Chief Executive Officer, DWER.  

The environmental outcomes resulting from the implementation of the proposal, 
with respect to inland waters are: 

• no adverse impacts to groundwater quality (pH, salinity, nitrogen, 
phosphorus) within the Proposal DE and the borefield drawdown zones, 
as determined in accordance with the monitoring trigger and threshold 
values and adaptive management measures specified within the Inland 
Water Environmental Management Plan (IWEMP) (Appendix N); 

• groundwater drawdown resulting from project related activities, will not 
exceed 1m from baseline standing water levels; and 

• no significant risk of contamination of surface water flow and 
subsequent infiltration to groundwater, as demonstrated by 
groundwater quality monitored in accordance with the IWEMP. 

Key Environmental Factor: Social Surrounds 

Potential Impacts - 
Aboriginal Heritage and 
Culture 

 

Direct Impacts 

• Works proposed for Lot 2 lie within the registered Aboriginal site DPLH 
10381 Vlamingh Head. 

• Continued vehicle access to site Section 91 Water Bores Avoidance Area 
One. 

Indirect Impacts  

• Increased visitor traffic to the area resulting in indirect disturbance to 
sites. 

• Groundwater abstraction impacting on ethnographic values. 
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Mitigation – Aboriginal 
Heritage and Culture 

 

Avoid 

• The Sensitive Dune Area site within Lot 557 will be avoided and will not 
be impacted by the Proposal. Tourists will be encouraged away from the 
landform with use of alternative pathways. 

• The Section 91 Water Bores Avoidance Area One site will be avoided by 

deviation of the access track to the east, as shown in Figure 47. The old 

track will be blocked to prevent further vehicle access. 

Minimise 

• Limit disturbance within Lot 2 to the area approved under the s18 
consent to minimise disturbance to the Vlamingh Head site.  

• Implementation of a Cultural Heritage Management Plan (CHMP), the 
purpose of which is to provide a framework for the management of any 
Aboriginal heritage sites and values within the Proposal area. The 
Proponent, while not required to prepare a CHMP, have prepared the 
plan provided in Appendix G on the basis of the recommendations of the 
YMAC heritage survey reports (2020a, 2020b) and in accordance with a 
best practice approach.  

• Design and install access ways leading away from the Vlamingh Head site 
to ensure that tourist activity is directed away from this area and that 
respect for the spiritual values of the Cape are encouraged. 

• Maintain ongoing communication with the Aboriginal Stakeholder group 
(identified in Section 5.6.5) and consult in relation to the management of 
identified Aboriginal heritage sites and places and cultural heritage 
within the DE. 

Rehabilitation 

• As the new alignment of the borefield access track becomes the 
preferred track then the sand plain and vegetation should reclaim the 
area of the site that is within the track. YMAC (2020b) note that the area 
of the track within the site should not be subject to rehabilitation efforts 
as this will cause more disturbance. 

Residual impacts, including 
assessment of significance 

Residual Impact 

Aboriginal Heritage and Culture 

The Proposal will result in ground disturbance within the impact zone of the 
Vlamingh Head Registered Heritage site, in accordance with the conditions of the 
s18 consent (Reference: 69-21438).  

The Proposal has to date identified two previously unknown sites which will be 
afforded ongoing protection as a result of the implementation of the Proposal: 

• Sensitive Dune Area; and  

• Section 91 Water Bores Avoidance Area One.  

The Sensitive Dune Area will be avoided and protected from future development.  

The Section 91 Water Bores Avoidance Area One site will be protected from 
further damage through diversion of the borefield access track to the west of the 
scatter of stone artefacts. Blocking the track from further vehicle access and 
allowing natural regeneration of the vegetation will provide ongoing protection 
of this site.  

Groundwater abstraction from the new and existing borefields is required for the 
implementation of the proposal and is unavoidable. However, the heritage 
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survey process has provided an opportunity for further documentation of the 
Aboriginal cultural associations with Cape Range, contributing to the knowledge 
base to support overall protection of heritage values in the region. 

The proposed disturbance is limited to an existing disturbed area within the 
Registered Aboriginal Heritage site on Lot 2 and is not likely to be significant at 
either a local or regional scale.  

Potential Impacts – 
National Heritage 

The Proposal will result in ground disturbance within the impact zone of the 
Vlamingh Head Registered Heritage site, in accordance with the conditions of the 
s18 consent (Reference: 69-21438).  

The Proposal has identified two previously unknown sites which will be afforded 
ongoing protection as a result of the implementation of the Proposal: 

• Sensitive Dune Area; and  

• Section 91 Water Bores Avoidance Area One.  

The Sensitive Dune Area will be avoided and protected from future development.  

The Section 91 Water Bores Avoidance Area One site will be protected from 
further damage through diversion of the borefield access track to the west of the 
scatter of stone artefacts. Blocking the track from further vehicle access and 
allowing natural regeneration of the vegetation will provide ongoing protection 
of this site.  

Groundwater abstraction from the new and existing borefields is required for the 
implementation of the proposal and is unavoidable. However, the heritage 
survey process has provided an opportunity for further documentation of the 
Aboriginal cultural associations with Cape Range, contributing to the knowledge 
base to support overall protection of heritage values in the region. 

The proposed disturbance is limited to an existing disturbed area within the 
Registered Aboriginal Heritage site on Lot 2 and is not likely to be significant at 
either a local or regional scale.  

Mitigation – National 
Heritage 

Avoid 

• Groundwater bores designed to limit abstraction to first 3 m below the 
water table and will not intercept the saltwater interface (at least 10 m 
below the base of the bores). 

• The Sensitive Dune Area site within Lot 557 will be avoided and will not 
be impacted by the Proposal. Tourists will be encouraged away from the 
landform with use of alternative pathways. 

• The Section 91 Water Bores Avoidance Area One site will be avoided by 

deviation of the access track to the east, as shown in Figure 47. The old 

track will be blocked to prevent further vehicle access. 
Minimise 

• Abstraction undertaken in accordance with RIWI Act Groundwater 
Licence. 

• Bores for groundwater sipping, and as such are only screened over the 
first 3 m below the water table. 

• Wastewater treated to tertiary quality prior to irrigation. 

• Chemical and fuels to be stored in accordance with appropriate 
Australian Standards.  

• Planning and design of buildings and associated infrastructure and tracks 
to utilise all the existing disturbed areas, to limit the amount of clearing 
required for new facilities. 

• Implement speed restrictions in and around the Proposal, within aeras 
of the Proponent’s control, both during construction and operations. 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 xxvi 

• Active weed management throughout the Proposal development and 
subsequent operation (e.g., spraying, removal). 

• Active pest management (e.g., baiting for rats, mice) 

• Implement good waste management practices, including ensuring all 
waste materials are appropriately segregated and stored in bins or other 
containers with lids, to prevent windblown waste and access by fauna. 

• Visitor access through dunes adjacent to the Proposal to be managed by 
designing the foreshore access track as a formal pathway to discourage 
access through the coastal dunes. 

• Site disturbance on Lot 2 in accordance with the s18 Consent (AH Act). 

• Implementation of the CHMP, including ongoing communication with 
Aboriginal stakeholders. 

• Visitor access managed by designing the access track as a formal pathway 
away from Aboriginal heritage locations discourage access through the 
sites. 

Rehabilitate 

Revegetation of cleared and degraded areas through landscaping around the 
development, utilising native grassland and shrub mixes and sparse trees, to 
mimic the surrounding hummock grassland and dune vegetation found currently 
surrounding the site. 

Potential Impacts – Historic 
Heritage 

Potential to reduce the reading of the quarters as a duplex and residence 
through loss of spatial integrity due to demolition of internal dividing elements. 

Mitigation – Historic 
Heritage 

Minimise 

• The amount of internal demolition has been limited to that necessary for 
a reception function.  

• Design and construction elements to reflect built heritage values  
o Retention of nibs and a ground plane indication for removed walls;   
o Retention of existing fire places; 
o Maintenance of symmetry in new works; and  
o Reinstatement of veranda elements and general external 

conservation. 

Residual impacts, including 
assessment of significance 

National Heritage 

Overall, the likely impact of the implementation of the Proposal on the Ningaloo 
Coast National Heritage site, is considered low in both a local and regional 
context and the objectives of this factor can be met. The Proposal offers 
opportunities to improve protection of aspects of both Aboriginal and Natural 
heritage values.  

Historic Heritage 

The overall works will retain the place’s core heritage values. Griffiths (2019) 
assessment concludes that there are minor negative impacts on the heritage 
values of the place in localised parts, but that this is mitigated by the 
conservation and presentation of the quarters to a high standard. 

The residual impacts are not significant and the EPA objective for Social 
Surrounds can be met for this Proposal. 

Potential Impacts – Dark 
Sky Values 

Dark Sky values may be impacted by light spill and dust contributing to light 
pollution, impacting on the effectiveness of the SST and other activities requiring 
darks sky values. Impacts to biological receptors, such as seabirds and shorebirds 
and marine turtles, are not considered in this section, with lighting impacts to 
these receptors discussed separately in Section 6 and Section 8. 
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As described in Section 8.5, light may appear as either a direct light source from 
an unshielded lamp with direct line of sight to the observer or through sky glow. 
Where direct light falls upon a surface, be it land or ocean, this area of light is 
referred to as light spill (Pendoley 2021). 

Sky glow is the diffuse glow caused by light that is screened from view but 
through reflection and refraction, creates a glow in the atmosphere. Scattering 
of light by dust, salt and other atmospheric aerosols increases the visibility of 
light as sky glow, while the presence of clouds reflecting light back to earth can 
substantially illuminate broad areas the landscape (Kyba et al. 2011). White-blue 
light scatters more easily and further in the atmosphere compared to yellow-
orange light (Kyba et al. 2011 in Pendoley 2021). Therefore, the distance at which 
direct light and sky glow may be visible from the source is dependent on the 
number, intensity, and types of lights, and how such lights are orientated or 
shielded, in addition to environmental conditions such as topography, 
vegetation, and cloud cover (Pendoley 2021). 

Mitigation – Dark Sky 
values 

The key risk to dark sky values associated with the Proposal is light pollution. The 
proposed lighting strategy, lighting management and mitigation measures, as 
described in the ALMP (Appendix J) aim to reduce the output of light from the 
project to as low as reasonably practicable; and ensure project sources of light 
are not directly visible from turtle nesting beaches or the SST. The measures are 
based on best practice lighting design principles, modified from the 
Commonwealth Guidelines (2020) to be specific to the project and key sensitive 
receptors (wildlife and the SST) (Pendoley 2021b). 

Residual impacts, including 
assessment of significance – 
Dark Sky values 

The resort lighting most likely to be visible from the SST is from the service 
facilities, service buildings, Caravan Park and campground on the south side of 
the project footprint and from the Sunset Villas elevated on the ridge. All other 
resort lighting will be shielded from view of the SST by a ridge. If uncontrolled, 
night-time lighting could potentially impact on SST observing conditions which 
could result in a reduction in the amount of data collected and, in the long-term, 
a potential decrease in the ability to monitor space debris. Consequently, there 
is a pathway for light pollution to decrease the quality of the observing sky in the 
direction of the project site from the SST. However, the 10 km distance between 
the project site and the SST means that the intensity of the light will be 
substantially reduced by the time it reaches the SST.  

Proposed control measures described in the ALMP and in Section 10.13, 
including the shielding and redirection of lighting, managing the timing of the use 
of service facilities, educating and promoting dark sky conservation values to 
caravan and campground guest, and the use of lights with suitable wavelengths 
and intensities, will ensure no direct light is visible from the SST and that skyglow 
will be minimised. Should any changes in SST observing be detected before and 
after construction, and throughout operation, adaptive management will 
identify and manage lights in the project that impact on the quality of the 
observing sky, so that the ability of the SST to collect data is not impacted (using 
either engineering or operational controls or a combination of both). 

The implementation of the proposed dust suppression measures (Section 11) 
and the ALMP (Appendix J) and associated mitigation measures will ensure that 
the EPA’s objectives for this factor as they relate to dark sky values will be met. 

Residual impacts, including 
assessment of significance - 
Amenity 

Indirect impacts may include: 

• the disruption of the scenic quality of Vlamingh Head;  

• an increase in day visitation to the area (locally and regionally); and  

• increased pressure on local infrastructure 
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Mitigation Minimise 

• Minimal alteration to natural topography of the site. Existing landforms have 
been utilised so that development is contained to areas that are naturally 
concealed from more distant views. 

• Positioning accommodation buildings in the hillside contours on stilts and 
locating access ways and nature trails to consider overland water flow, which 
reduced total cut volumes and minimises impact on existing landforms. 

• Restricted building heights. New buildings have been kept to a maximum of 
two storeys with the majority of buildings being single storey. 

• Use of building materials designed to visually integrate minor structures 
into the landscape. 

• Where new buildings have been proposed, tree planting has been included in 
the areas adjacent new buildings to minimise visual impact. 

• Service and infrastructure buildings have been consolidated and set within 
a natural 'hollow' in the landscape. 

• The Proposal will provide an opportunity for the Proponent to work with 
DBCA to develop a visitor management plan (VMP) and investigate 
opportunities to consolidate informal foreshore access tracks to facilities use 
by resort guests of formal access paths, minimising potential foot traffic 
impact on dunes. 

The proposed reuse of treated wastewater within the resort, e.g., internally for 
toilet flushing and externally for irrigation of open space and landscaping, is a 
sustainability initiative to replace the use of groundwater that would otherwise 
be required for these uses.  

The resort will utilise the existing road network for access.  The proposed Yardie 
Creek Road Realignment, if it proceeds, will continue to provide access for the 
resort.  

Wastes will be removed for disposal to the Shire of Exmouth landfill facility, or 
other licensed facilities appropriate to the type of waste. However, another 
sustainability initiative under consideration is the use of a biodigester to convert 
food wastes into mulch for use in landscaping within the resort, diverting waste 
from landfill. 

Power will be supplied via Horizon Power’s existing network.   

Proposed environmental 
outcomes  

The environmental outcomes resulting from the implementation of the proposal, 
with respect to social surroundings are: 

• no proposal related direct impacts to known areas of Aboriginal heritage 
(that are not otherwise than in accordance with consent under the AH 
Act);  

• no proposal related adverse impacts to the environmental values 
associated with the National and World Heritage listed Ningaloo Coast as 
measured by lighting impact to marine turtles and the Defence Space 
Surveillance Telescope; 

• the proposal will result in the overall conservation and preservation of 
the State heritage listed pair of lighthouse keepers’ quarters Powell 
House, (Heritage Place no 00837-constructed 1912; 1943-46; 1990s) to a 
standard that will retain the place’s core heritage values; 

• no proposal related adverse impacts to dark sky values as measured from 
the SST; and 
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• no proposal related adverse impacts the recreational and aesthetic 
amenity of the Ningaloo Coast in the vicinity of the resort, in particular 
Vlamingh Head Lighthouse and Lighthouse Bay. 

The mitigation hierarchy of avoid, minimise, rehabilitate and offset has been considered in 
the assessment of this Proposal. This assessment has determined that this Proposal will not 
have significant residual impacts and as such, is considered environmentally acceptable if 
implemented in accordance with the management measures proposed in this document.
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Terms and Abbreviations 
Term Definition 

ALAN Artificial light at night 

ALIA Artificial Light Impact Assessment 

ALMP Ningaloo Lighthouse Resort Project – Artificial Light Management Plan (this document)  

BC Act Biodiversity Conservation Act 2016 

CEO Chief Executive officer 

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora  

CMS Conservation of migratory species 

DAWE Department of Agriculture, Water and the Environment 

DBCA Department of Biodiversity, Conservation and Attractions 

DoD Department of Defence 

DoH Department of Health 

DPLH Department of Planning, Land and Heritage 

DWER Department of Water and Environment Regulation 

EAG Environmental Assessment Guidelines 

EIA Environmental Impact Assessment 

ENSO El Niño Southern Oscillation  

EPA Environmental Protection Authority 

EP Act Environmental Protection Act 1986 

EPA Services Environmental Protection Authority Services 

EPBC Act Environmental Protection and Biodiversity Act 1999 

EPO Environmental Protection Outcomes 

ERD Environmental Review Document 

FME Full moon equivalents 

GHG Greenhouse gas emissions (measured in t CO2-e – tonnes carbon dioxide emissions) 

GWL Groundwater Licence (DWER) 

ha hectares 

ICUN International Union for Conservation of Nature  

IWQMP Inland Waters Quality Management Plan (this document)  

kL  Kilolitres 

km Kilometres 

LED Light emitting diode 

mAHD metres Australian Height Datum 

mbgl Meter Below Ground Level  

MEDLI Model for effluent disposal using land irrigation 

mg/L Milligrams per litre 

ML Mega-litres 

MNES Matters of National Environmental Significance 

MRWA Main Roads WA 

MS Ministerial Statement 

NASA National Aeronautics and Space Administration 

NCWHA Ningaloo Coast World Heritage Area 

NTP Ningaloo Turtle Program 

PER Public Environmental Review 

RiWI Rights in Water and Irrigation Act 1914 

SST Space Surveillance Telescope  

SWI Surface Water Interface 

SWL Standing Water Level (metres) - distance from the ground surface to the water surface. 

UNESCO United Nations Educational, Scientific and Cultural Organization 

µS/cm     Micro-siemens per centimetre 

Vmag/arcsec2 visual magnitudes per arc second2 

WWTP Wastewater Treatment Plant 

YMAC Yamatji Marlpa Aboriginal Corporation 
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1. Proposal  

Z1Z Resorts Pty Ltd (Z1Z Resorts) is proposing to redevelop the former Ningaloo Lighthouse 
Caravan Park, on Lot 2 and Lot 557 Yardie Creek Road, North West Cape. The proposed 
redevelopment, the Ningaloo Lighthouse Resort Project (the Proposal), is located 
approximately 18 km northwest of the town of Exmouth towards the northern tip of the Cape 
Range peninsula.  

The Proposal is adjacent to the Ningaloo Coast World Heritage Area, which is one of the 
State's premier tourism destinations. Whilst The ICUN 2020 World Heritage Outlook for the 
Ningaloo Coasts considers climate change as the greatest long-term threat to the site, it also 
lists increasing visitation and pressures on natural values, sensitive coastal habitats and 
ecological communities, as an ongoing concern (IUCN 2020). Unmanaged visitor access to the 
site and visitor recreation activities within and adjacent to the property and introduced plants 
and animals continue to remain major threats. 

The Proposal design reflects the Proponent’s commitment to undertaking the redevelopment 
in an environmentally responsible manner, with a focus on minimising environmental impacts 
and delivering a sustainable development outcome that appropriately balances 
environmental and economic priorities (element 2020). Importantly the Proposal looks to 
retaining the low-key, low-impact nature tourism operations, providing an opportunity for 
improved management of visitor access to the surrounding area. 

The existing facility contains aged and dilapidated infrastructure that will be replaced in 
entirety and supported with new and current facilities. The Proposal will: 

• deliver a high-quality redevelopment of the existing tourism facilities, providing a 
diverse range of accommodation options and associated amenities that will enhance 
the attractiveness of the region for both local and international visitors. The resort will 
not result in an increase to overnight visitor numbers previously using to the existing 
Caravan Park; 

• support the economic development priorities identified in the Shire of Exmouth’s 
Strategic Community Plan, which include a desire to capitalise on the unique 
environmental and landscape characteristics of the region through the provision of 
high-quality tourist accommodation that will boost and support Exmouth’s appeal as a 
tourism destination; 

• be designed and constructed to respond to the environmental and landscape character 
of Vlamingh Head, and preserve and respect the unique landscape values; 

• retain and conserves the heritage listed Vlamingh Head Lighthouse Keepers’ Quarters 
on site as an integral part of the resort offering, ensuring its ongoing use and enjoyment 
by the community; and 

• provide a sustainable development outcome; incorporating use of native vegetation in 
landscape design and removing introduced species; implementation of on-site 
wastewater recycling to reduce freshwater requirements; and in the longer term, solar 
and other sustainable power generation initiatives. 
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1.1 Proposal Content 

The Proposal is described in Table 1-1 and the extent of the Proposal is defined in Table 1-2. 

Table 1-1: General Proposal Content Description 
Proposal title  Ningaloo Lighthouse Resort Project, Yardie Creek Road, North West Cape 

Proponent name  Z1Z Resorts Pty Ltd 

Short description  Proposed redevelopment of the Ningaloo Lighthouse Holiday Park, within Lot 2 and 
Lot 557 Yardie Creek Road, North West Cape, and includes associated 
infrastructure (including the borefield). 
 
The Proposal comprises the construction of new visitor accommodation; the 
construction of associated ancillary facilities (i.e., staff accommodation, power 
supply infrastructure, water supply and treatment, wastewater treatment and 
reuse, and replacement service station (vehicle refuelling) etc.); refurbishment of 
the Vlamingh Head Lighthouse Quarters (a part of State Heritage Place ID: 00837); 
and minor works outside of the accommodation areas, including pathways, vehicle 
access, shades structures and service corridors and enclosures. 
The proposal is located on land used for tourism accommodation (caravan park and 
resort) for over 30 years (Figure 1). 

 

Table 1-2: Proposal Content Elements 
Proposal element  Location / description  Maximum extent, capacity, or range   

Physical elements  

Resort and caravan park 
facilities and associated 
service infrastructure 

Figure 1  Clearing of up to 3.98 ha of native vegetation 
within a 45.34 ha development envelope, with a 
total disturbance footprint, including the 
existing facility, of up to approximately 13.63 ha. 

Operational elements  

Treated wastewater 
irrigation 

Figure 1 Irrigation of up to 40,000 kL/year of treated 
wastewater to landscaped areas (open space, 
gardens) within the resort footprint. 

Groundwater Abstraction Figure 2 Groundwater abstraction of up to 72 ML/year. 

Rehabilitation  

Following completion of construction of resort buildings and infrastructure, cleared land within the 
footprint will be landscaped and revegetated. 

Commissioning  

N/A 

Decommissioning  

Removal of all surface and buried infrastructure, with the exception of heritage listed buildings, within 1 
year of cessation of operations 

Other elements which affect extent of effects on the environment  

Proposal time 
  
  
  

Maximum project life   55 years 

Construction phase  Approximately 2 years 

Operations phase   50 years 

Decommissioning phase   Approximately 2 years post operations 

The disturbance footprint (DF) for the development, covers an area of 13.63 ha, which 
includes:  

• the existing facility (to be demolished) which occupies an area of approximately 9.51 
ha, all of which is considered ‘cleared’ of native vegetation for the purpose of this ERD; 
and 
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• up to 3.98 ha of native vegetation to be cleared, indicated as ‘clearing area’ in Figure 1. 

Existing infrastructure that will be used to support the Proposal, but which are outside of 
the scope of works includes: 

• the existing lined sewage treatment ponds located on leasehold land adjacent to Lot 
307 Yardie Creek Road North West Cape. These ponds are planned to be retained for 
use as emergency storage capacity for the new wastewater treatment plant (for which 
a Works Approval under Part V of the Environmental Protection Act 1986, will be 
required for construction to commence). No additional site disturbance is required to 
continue to maintain the use of these ponds; and 

• the newly constructed and existing borefields, which are managed in accordance with 
the Rights in Water and Irrigation Act 1914 (Figure 2). 
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1.2 Proposal Alternatives 

The current alternative to the Proposal, is the reinstatement of the existing approved caravan 
park and facilities. However, the park is nearing the end of its design life, being over 30 years 
old, with aged and dilapidated facilities and has been placed in care and maintenance pending 
the outcome of approvals for the proposed resort. The current facilities are unsuitable for 
long term continued use without a significant site upgrade.  

1.3 Need for the Proposal 

Tourism is an important industry to the WA economy, according to Tourism Western 
Australia, with recent data suggesting it has generated 94,800 jobs and contributed $10.5 
billion to WA's economy. Exmouth and Ningaloo are in Australia's Coral Coast tourism region 
where, at 9.7%, tourism accounts for the highest Gross Value Added (GVA) of any other 
tourism region. Tourism is the largest industry contributing to the Exmouth and Gascoyne 
economy.  
 
Z1Z Resorts has a vision to create a Western Australian tourism icon by transforming the old, 
dilapidated caravan park into a sustainable world-class resort. Valued at over $85 million, the 
proposed Resort represents one of the most significant tourism investments in Western 
Australia's northwest. A once-in-a-lifetime opportunity for Exmouth, key stakeholders and 
industry have signalled that the proposed resort is a project is of state significance. 

1.3.1 Increased tourism / visitation to the Region 

In 2020 the Conservation Outlook for Ningaloo Coast was downgraded from ‘good’ to ‘good 
with some concerns’ (IUCN 2021). Impacts posed by climate change represent the greatest 
threat to the long-term conservation of the site. Increasing visitation, recreational use, and 
associated pressures where among additional threats. 
 
The recent EPA (2021) strategic advice on the potential cumulative impacts of the proposed 
activities and developments on the environmental, social, and cultural values of Exmouth Gulf 
has identified increased tourism/visitation as a key driver of potential impacts to key 
environmental values in the region. The report notes that projected tourism and visitation 
growth requires careful consideration and coordination in terms of carrying capacity, 
management, and the provision of services. 
 
On the doorstep of the Ningaloo Coast World Heritage Area, the Resort will be low impact 
and blend into the natural environment, with a mix of accommodation options to suit many 
different needs and budgets. Along with meeting the demand for accommodation in the 
region, the resort project will create local jobs and generate income for local businesses.  
Sensitive to the cultural and natural values, the Resort redevelopment will enhance the 
successful Ningaloo destination brand by delivering a quality visitor experience. The principles 
of sustainable tourism sit at the centre of the Proponent’s vision for this Proposal which will 
address the needs of visitors, industry, the environment, and the Exmouth community. 
 
More than twelve months of Proposal engagement has kept members of the Exmouth 
community, stakeholders and the tourism industry informed of the Proposal status (refer to 
Section 3). Good ideas from stakeholders have been incorporated, and opportunities for 
public comment are ongoing as the approval process occurs. 
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Developing a solid and ongoing relationship with the local Baiyungu and Yinnigurrura 
traditional owners is assisting the Proposal team to understand the aesthetics, culture, 
economic, physical, and biological factors impacted by the site redevelopment. The Proposal 
aims to address concerns, while also presenting diverse opportunities from procurement and 
employment to cultural heritage management and guest education initiatives. 
 
Z1Z Resorts is dedicated to preserving the Ningaloo Coast’s natural environment and has 
undertaken extensive environmental survey work. Global benchmarking, new technology, 
and smart partnerships will help inform the Resort’s sustainability strategy. Investigations into 
renewable energy, lighting, waste (e.g., biodigester to convert organic waste to fertiliser for 
use in landscaping) and water management measures (e.g., irrigation of treated wastewater 
on landscaped areas to save pressure on potable supply) have been complemented further 
by architecture that will optimise the passive design and encourage natural ventilation and 
daylighting, energy efficiency. 

1.4 Local and Regional Context 

1.4.1 Regional Context 

The regional location of the Proposal is shown in Figure 3. The Proposal is located within the 
Gascoyne planning region, which includes internationally recognised conservation reserves 
comprising the Ningaloo Coast World Heritage Area, Ningaloo Marine Park, Nyinggulu Coastal 
Reserves, Cape Range National Park, and Jurabi and Bundegi Coastal Parks (Figure 4). 

Further discussion on Conservation reserves is provided in Section 1.4.6. 

The major industries of the region include tourism, retail, mineral and petroleum 
development, fishing, horticulture and pastoralism (DEC 2010). 

The Interim Biogeographic Regionalisation for Australian (IBRA) describes a system of 89 
‘biogeographic regions’ (bioregions) and 419 subregions covering the entirety of the 
Australian continent (DEE, 2017). Bioregions are defined on the basis of climate, geology, 
landforms, vegetation and fauna. The Proposal is located within the Cape Range IBRA 
subregion  

EPA Strategic Advice on Exmouth Gulf 

In August 2020, the Minister for Environment requested the EPA provide strategic advice 
under Section 16(e) of the EP Act on the current state and potential cumulative impacts of 
proposed activities and developments on the environmental, social, and cultural values of 
Exmouth Gulf. The EPA received more than 300 submissions during the three-week public 
consultation period, of which a large number were from the Exmouth community members. 
The feedback largely focussed on Exmouth Gulf environs and potential undesired impacts of 
industry and a preference for tourism-based business but noting this needs to be developed 
in coordinated manner to protect the environmental values people come to the area to 
experience. The submissions will be used by EPA to inform the cumulative impact study of 
Exmouth Gulf. The summary of submissions has been considered as part of this assessment 
where relevant to the key environmental factors for the Proposal. 

In August 2021, the EPA published their advice to the Minister for Environment under section 
16(e) of the EP Act. The recommendations and advice in the report to the Minister includes 
the EPA’s expectations for assessing future compatibility of activities and developments in 
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Exmouth Gulf and surrounds. These expectations have been considered in this impact 
assessment and are addressed in Section 15. 

1.4.2 Local Context 

The Proposal is located within the Shire of Exmouth, 1,270 km north of Perth, adjacent to 
Vlamingh Head on the northern extremity of North West Cape. The nearest town is Exmouth, 
approximately 18 km to the south of the Proposal (Figure 3). 

The Proposal is located approximately 10.7 km from the Naval Communications Station 
Harold E Holt, which provides very low frequency (VLF) radio transmission to the United States 
Navy and Royal Australian Navy ships and submarines in the western Pacific Ocean and the 
eastern Indian Ocean. The station features thirteen radio towers, with the tallest being 
387 m1. 

Planning Context  

The Proposal has been designed to meet State and Local planning requirements (element 
2020): 

• the State Planning Policy 2.6 – State Coastal Planning (SPP2.6) sets out a range of policy 
measures to ensure that development in coastal locations appropriately takes into 
account coastal risk and environmental considerations. This includes considerations 
relating to coastal hazard risk management and the sustainable use of the Western 
Australian coastline that are relevant in the context of this development application.  

SPP2.6 places particular emphasis on the need for adequate coastal hazard risk 
management and adaptation planning, which has been addressed through the 
preparation of a Coastal Hazard Risk Management and Adaptation Plan for the Proposal: 

• the Shire’s Local Planning Strategy acknowledges that tourism is a vital economic 
growth industry for the area and encourages the sustainable growth of tourism 
operations throughout the Shire. The Local Planning Strategy seeks to facilitate a 
diverse range of tourist accommodation and encourage development that provides a 
tourism experience that adds to the Exmouth area’s unique competitive advantages in 
the tourism space (element 2020); and  

• the Shire of Exmouth Local Planning Scheme No. 4 (LPS4) is the primary statutory 
control on the development and use of land throughout the Shire area. The subject site 
is zoned ‘Special Use – Zone 2’ (SU2) under LPS4, whilst the surrounding lots and 
Unallocated Crown Land (UCL) are reserved for the purpose of ‘Environmental 
Conservation’. In accordance with the applicable development requirements under 
Schedule 4 of LPS4, “Tourist Development” land uses can be considered for 
development approval within the SU2 zone. 

In addition to the above, LPS4 also establishes that development in the SU2 zone is to 
accord with the provisions of the Vlamingh Head Master Plan (WAPC 2008) and any Local 
Development Plan prepared under Part 6 of the Deemed Provisions contained within the 
Planning and Development (Local Planning Schemes) Regulations 2015. 

 
1  https://military.wikia.org/wiki/Naval_Communication_Station_Harold_E._Holt 

https://military.wikia.org/wiki/Naval_Communication_Station_Harold_E._Holt
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Vlamingh Head Master Plan 

The Vlamingh Head Master Plan (WAPC, 2008) study area focused on the development 
envelope of the existing Vlamingh Head tourist node (the Lighthouse Caravan Park and 
associated tourism uses) which immediately abuts the heritage listed Vlamingh Head 
lighthouse. The Master Plan was prepared by the Western Australian Planning Commission 
(WAPC) to establish a clear framework for future development of the tourist node. The 
Master Plan set out the principles for land use and development based on the 
recommendations of the WAPC (2004) Ningaloo Coast Regional Strategy Carnarvon-Exmouth 
and the Ningaloo Coast SPP 6.3. In particular the scale and extent of physical development 
was assessed wherein support was given for low-impact tourism only, with limitations being 
placed on the site’s capacity for accommodation (1,020 beds maximum). A land exchange 
formally negotiated between the State Government and the original proponent was 
implemented via TPS 3 Amendment 25 in which the extent of physical development was made 
statutory (Shire of Exmouth 2019). 
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1.4.3 Climate 

The Pilbara region, which is a subdivision of the arid region located in the subtropics, extends 
from Exmouth to around 300 km east of Port Hedland and inland to Newman. The region is 
characterised by dry winters and sporadic and variable summer rainfall, resulting from 
tropical cyclone activity, with low average annual rainfall (200-400 mm) falling mostly in 
bursts on intense rainfall over summer (December- March) (DWER 2021a). 

Exmouth has a semi-arid climate, being hot and dry for much of the year. The nearest weather 
station which records long term climate data is the Learmonth Airport station 
(Station 005007), approximately 54 km from the Proposal. The Vlamingh Head station 
(adjacent to the Proposal) has been closed since 1997 and the historical data for this station 
is similar to that of Learmonth. 

The long term annual average rainfall is 253 mm, occurring predominantly from January to 
June (Figure 5). The average monthly rainfall during January to July from 1945 to 2021 is 33.33 
mm which occurs on average over a period of 2 days per month. Between September to 
December, very little rain occurs (BOM 2021). Evaporation rates are high with the annual 
average pan evaporation approximately 3000 mm/year (Pennington Scott 2021a) 

The average maximum temperatures range from 25.3°C in June, July and August to 37.5°C in 
December to February. The average minimum temperature ranges from 11.5°C in July to 24°C 
in February. 

There is significant salt deposition over the land surface as dryfall or with rainfall that is 
derived from marine aerosols generated by wind and wave action. The annual salt input is 
likely to be highly variable dependant on wind direction and strength and rainfall (Pennington 
Scott 2021a).  

 

Figure 5: Monthly Average Rainfall and Temperature at Learmonth Airport WA (Station 
005007) 
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1.4.4 Climate change and trends in the Pilbara 

The global climate model results for the Pilbara region vary widely and there is no clear trend 
from the models towards increasing or decreasing rainfall. Looking to 2030, differences in 
rainfall from year-to-year are likely to have a more noticeable effect on water resources in 
these regions compared to a long-term climate shift. The simulations of future climate for 
these regions are so variable because of the difficulty of modelling the start of the monsoon, 
the Madden-Julian Oscillation (an eastward pulse of cloud and rainfall near the equator), 
circulation patterns from the tropics and the effects of rainfall drivers from eastern Australia 
(like the Southern Annular Mode and the El Niño–Southern Oscillation) (DWER 2021a). 

In terms of past observations, winter rainfall has decreased in the western Pilbara because 
cold fronts have progressively not reached as far north since the mid-20th century. With 
respect to future climate projections, rainfall could increase or decrease on the future with 
the wettest case global circulation model results as shown Figure 6, projecting a 2 per cent 
increase in average annual rainfall for the Exmouth region at 2050, while the driest case shows 
a 5 per cent reduction (DWER 2021a). 

The majority of climate change projections indicate tropical cyclones may become less 
frequent overall but that the strongest tropical cyclones may increase in intensity and size 
and travel further south (DWER 2021a). 

 

Figure 6: Pilbara Predicted Rainfall Anomaly (DWER 2021a) 
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1.4.5 Physical Environment 

Geology 

The Proposal site is located within the Northern Carnarvon Basin, in an area in which a thick 
Palaeozoic and Mesozoic sedimentary sequence is overlain by around 100 m of Cenozoic 
deposits. The Cenozoic deposits consist of a series of mostly calcarenite formations, which 
are in ascending order the Cardabia Calcarenite (883 – 946 m in Melanie 1), Giralia Calcarenite 
(465 – 883 m in Melanie 1) and the Cape Range Group which sub- or outcrops the surface 
below the Cape Range. The Cape Range Group comprises (in ascending order) the Mandu 
Calcarenite, the Tulki Limestone, the Trealla Limestone, the Pilgramunna Formation and the 
Vlamingh Sandstone (Pennington Scott 2021). 

The Cape Range, also known as North West Cape, is a north-south striking elevated gentle 
anticline comprising the Tulki Limestone over Mandu Calcarenite at depth. These formations 
dip gently to the east and west, while the anticline plunges northward so that the sedimentary 
sequence deepens toward the northern end of the peninsula. On the eastern side of the Cape 
Range, the Tulki Limestone is overlain by a veneer of red brown sandy loam soil. Trealla 
Limestone is not recognised at the site, although it may have been missed as the upper Tulki 
Limestone and lower Trealla Limestone have almost identical lithologies (Hocking et al. 1987).  

The Proposal is located within the Learmonth System, which is comprised of the Tertiary Trella 
limestone and Quarternary calceranite, colluvium, alluvium and aeolian sand. The System can 
be described as ‘Sandy outwash plans marginal to the Cape Range, supporting mainly soft 
spinifex hummock grassland with scattered acacia shrubs’.  

The adjacent Range System is described as ‘Dissected limestone plateaux, hills and ridges with 
gorges and steep stony slopes supporting hard spinifex, sparse shrubs and eucalypts.’ 

Landforms 

The Cape Range peninsula is approximately 96 km in length from north to south and 21 km 
from east to west, which rises steeply from the coastal plain to approximately 300 m above 
sea level (ASL) (WRC 1999). The Proposal (approximately 4m ASL) lies at the western base of 
Vlamingh Head, which rises to approximately 73m ASL2.  

Landforms in the Cape Range include a high number of caves, rock shelters, sink holes, 
streams that disappear underground, biokarstic phenomena (such as Ningaloo Reef), 
protocaves and mesocaverns representative of a karst landscape. The karst of the Cape Range 
Peninsula is unique as relatively few other karst are formed in limestone of such young age 
(WRC 1999). This karst environment supports subterranean fauna of significant conservation 
value, for which it is known that the interaction of the freshwater lens overlying brackish and 
saline quality water is of extreme importance. Subterranean fauna are discussed further in 
Section 2.6.9.  

Soils  

Generally, the soils within the proposed development area are shallow soils with 
underlying rocky and visible rocky outcrops, being sandy limestone soils of the Cape 
Range with some red Pindan sands, with the following geological units along the seaward 
portion of the site: 

 
2  http://members.upnaway.com/~obees/lights/gascoyne/vlamingh.html 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 26 

• Bundera Calcarenite (Tantabiddi Member, Qbt): Including calcarenite and 
calcirudite, coralgal reef deposits, shallow marine and minor eolian. 

• Vlamming Sandstone (Tv): Including well sorted, medium grained crossbedded 
quartzose calcarenite and calcrete soils and eolian. 

• Longitudinal and network dunes and residual sand plains (Qe): Including reddish 
brown to yellowish quartz sand. 

1.4.6 Conservation Reserves 

With the exception of the Ningaloo Coast National Heritage listed place, the Proposal lies 
outside of the boundaries of the Conservation reserves identified in Section 1.4.1 as shown in 
Figure 4, and does not directly impact on the terrestrial or marine areas within these reserves. 
However, the Proposal may indirectly impact on a number of key environmental values that 
align with the conservation values and purposes of these reserves, for which the 
environmental impact assessment is provided in Sections 5.1 to 5.6. 

Potential impacts to the World Heritage and National Heritage conservation values, including 
marine turtles, subterranean waterways and associated fauna, include: 

• increased water demand leading to increased water abstraction with potential effects 
on the groundwater systems; 

• increasing and unmanaged visitation and associated pressures on marine, coastal and 
terrestrial; habitats within and adjacent to the site; and 

• introduced plants and animals. 

Further assessment of impacts is provided in Section 4.2 to Section 11. 

The summary of submissions to the Section 16(e) EPA Strategic Advice on Exmouth Gulf (EPA 
2021b) indicate community support for low impact tourism ventures as opposed to 
“industrialisation”, with job creation focus on tourism opportunities and environmental 
management. However, they also note that unmanaged and increasing levels of tourism and 
fragmented planning and policy are threats to the World Heritage values of the area. 

The Ningaloo Coast National Heritage and World Heritage Area listings are considered further 
in Section 10 and Section 0. 

A brief description of the Conservation reserves within the region is provided below.  

Nyinggulu Coastal Reserve 

In December 2020, the Minister for the Environment announced the creation of a new 
conservation and recreation reserve, the Nyinggulu Coastal Reserve. The land includes the 
southern extent of the Cape Range formation from Winderabandi Point to Janes Bay and a 
conservation and recreation reserve south of Janes Bay adjacent to Ningaloo Marine Park. As 
this Reserve lies approximately 91 km south-west of the Proposal, it is not considered further 
in this assessment.  

Ningaloo Marine Park (Commonwealth and State) 

The World Heritage listed Ningaloo Reef is Australia’s longest fringing barrier reef and one of 
the world’s most important biodiversity hotspots. Between Exmouth and Coral Bay, two 
Ningaloo Marine Parks run in parallel along the coast, working together to protect this natural 
treasure. The outer Ningaloo Marine Park (Commonwealth waters) is managed by Parks 
Australia and helps protect the deeper, offshore waters while the inner Ningaloo Marine Park 
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(State waters) helps protect the coastal waters and shallow reefs (Parks Australia, 2021). The 
State Marine Park is managed by the Department of Biodiversity, Conservation and 
Attractions (DBCA).  

Cape Range National Park 

Cape Range National Park encompasses 50 581 ha of the Cape Range peninsula, a heavily 
dissected karstic range and fringing coastal plain adjacent to the northern part of the Ningaloo 
Marine Park. To the west the park is bounded by the Ningaloo Marine Park which extends to 
High Water Mark in areas adjacent to the national park. To the south, the park is bordered by 
the Learmonth Air Weapons Range. To the north and north-east it is bounded by unallocated 
Crown land, and by Exmouth Gulf pastoral station to the east (DEC, CCWA 2010). 

The Park is valued for its range of ecological values of local and regional significance, but also 
increasingly recognised for its national and global importance. The Park forms part of the 
Ningaloo Coast World Heritage Area and is on the National Heritage List and is managed by 
DBCA. 

Jurabi Coastal Park 

Jurabi Coastal Park (Reserve 40729, 1287.4ha) lies on the western side of the Cape Range 
peninsula, and west of the Yardie Creek Road extending from the northern boundary of the 
Cape Range National Park north to the Commonwealth land (Lyndon Location 44, Defence 
Purposes) (Shire of Exmouth, CALM 1999). The beach adjacent to the Proposal lies within the 
management area of the Park, which is jointly vested in the Shire of Exmouth and DBCA. 

Bundegi Coastal Park 

Bundegi Coastal Park (Reserve 40728, 462.1ha) lies on the east side of Cape Range Peninsula 
and east of Murat Road between areas of Commonwealth land (Lyndon Location 43 and 44, 
Defence Purposes) (Shire of Exmouth, CALM 1999). The Park is approximately 11 km south of 
the proposal and is not directly impacted by the Proposal.  

Proposed reserves 

In response to the EPA’s Section 16(e) strategic advice to the Minister for the Environment 
(Section 0), the Government of Western Australia have announced that a new marine park 
will be established for the eastern and southern parts of the Exmouth Gulf, with the final 
boundaries to be determined with further planning work led by the Department of 
Biodiversity, Conservation and Attractions (DBCA), with assistance from the Department of 
Primary Industries and Regional Development (DPIRD). In addition, A Class Reserves will be 
established for local areas of significance such as Qualing Pool, Camerons Cave and the Gulf 
islands (GoWA 2021). Qualing Pool and Camerons Cave are both located south of the Town 
of Exmouth and are not impacted by this Proposal. 
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2. Legislative Context 

2.1 Environmental Impact Assessment Process 

The key legislative requirements relating to environmental impact assessment for the 
Proposal derive from the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) and the Western Australian Environmental Protection Act 
1986. There are a number of other approvals required to implement the Proposal which are 
discussed in Section 2.2.3. 

2.1.1 Commonwealth Environmental Impact Assessment (EPBC Act) 

The EPBC Act provides a legal framework to protect and manage nationally and 
internationally important flora, fauna, ecological communities and heritage places, defined 
as ‘matter of national environmental significance’ (MNES). If a proposed development or 
other action (‘proposed action’) is likely to have a significant impact upon a protected matter 
then it must be referred to the Department of Agriculture, Water and Environment (DAWE) 
for assessment under the EPBC Act (DAWE 2020). 
 
The proposal has been referred to DAWE (EPBC 202/8693) and determined to be a Controlled 
Action, with the assessment approach being assessment by an accredited assessment process 
under the Western Australia EP Act at the level of Public Environmental Review.  
 
The controlling provisions for relevant matters of national environmental significance (MNES) 
for consideration in the assessment are: 

• Listed species or threatened ecological community (sections 18 & 18A) 

• Listed migratory species (sections 20 &20A) 

• World Heritage properties and National Heritage places (sections 12 & 15A; and 
sections 15B & 15C respectively) 

• Commonwealth land (sections 26 & 27A) 

Based on the referral, DAWE have advised that the proposed action is likely to have significant 
impact on the following protected matters, including but not limited to: 

• Loggerhead turtle (Caretta caretta) – Endangered, Migratory, Marine 

• Green turtle (Chelonia mydas) – Vulnerable, Migratory, Marine 

• Hawksbill turtle (Eretmochelys imbricata) - Vulnerable, Migratory, Marine 

• Flatback turtle (Natator depressus) - Vulnerable, Migratory, Marine 

• Leatherback turtle (Dermochelys coriacea) – Endangered, Migratory, Marine 

• Cave Gudgeon (Milyeringa veritas) – Vulnerable 

• Blind Cave Eel (Ophisternon candidum) – Vulnerable 

• Black-flanked Rock Wallaby (Petrogale lateralis lateralis) - Endangered 

• Australian Fairy Tern (Stemula nereis nereis) - Vulnerable 

• Osprey (Pandion haliaetus cristatus) - migratory 

• Values of the Ningaloo Coast World Heritage Area 
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• Values of the Ningaloo Coast National Heritage Place 

• Defence equities on Commonwealth land 

Further assessment of the potential to impact on MNES and the current status of referral to 
the Commonwealth, is provided in Section 13.  

2.1.2 State Environmental Impact Assessment (Part IV, EP Act) 

The EP Act is the primary legislation that governs environmental impact assessment and 
environmental protection in Western Australia. Significant proposals require referral to the 
Environmental Protection Authority (EPA) under section 38 of the EP Act. 

This Proposal is being referred to the EPA for assessment of potential impacts with respect to 
the preliminary key environmental factors, for which an assessment is provided in this ERD: 

• Flora and Vegetation (Section 4.2); 

• Terrestrial Fauna (Section 6); 

• Subterranean Fauna (Section 7); 

• Marine Fauna (Section 8); 

• Inland Waters (Section 9); and 

• Social Surroundings (Section 10). 

Other environmental factors, including Greenhouse Gas Emissions, are considered in 
Section 11. A holistic assessment is provided in Section 14.  

Consideration of cumulative impacts are considered within each section for the key factors 
and incorporated into an overview and summary in Section 15.  

2.2 Other approvals and regulation 

2.2.1 Land Tenure 

The Proposal is located on freehold land, approximately 18 km north-west of the town of 
Exmouth towards the northern tip of the Cape Range peninsula, within the Vlamingh Head 
tourism node, an area zoned for tourist development under the Shire of Exmouth’s Local 
Planning Scheme 4. The location within the broader planning context is discussed further in 
Section 2.6.2.  

The existing sewage treatment ponds and new borefield servicing the Proposal are located 
within leasehold land, with easements for service corridors from these facilities to the site 
(Figure 2). 

2.2.2  Decision Making Authorities 

The decision-making authorities (DMA’s) have been identified for this Proposal are listed in 
Table 2-1. 
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Table 2-1: Decision-making Authorities 

Decision-making Authority Relevant Legislation 

Commonwealth 

Minister for Environment  Environment Protection and Biodiversity Conservation 
Act 1999 

State 

Minister for Environment  Biodiversity and Conservation Act 2016 
Conservation and Land Management Act 1984 
Environmental Protection Act 1986 

Minister for Water  Rights in Water and Irrigation Act 1911 

Minister for Lands  Land Administration Act 1997 
Parks and Reserves Act 1895 
Reserves Acts (various) 

Minister for Aboriginal Affairs  Aboriginal Heritage Act 1972 

Director General, Department of Water and 
Environmental Regulation (DWER) 

Rights in Water and Irrigation Act 1911 
Environmental Protection Act 1986  

Presiding Member Regional Development Assessment 
Panel (DPLH)  

Kimberley/Pilbara/Gascoyne Joint Development 
Assessment Panel (JDAP) 

Planning and Development (Development Assessment 
Panels) Regulations 2011 

Chief Dangerous Goods Officer, Department of Mines, 
Industry, Regulation and Safety. (DMIRS) 

Dangerous Goods Safety Act 2004  

Acting Chief Executive Officer, Shire of Exmouth  Health Act 1911 
Building Act 2011  

 

2.2.3 Other Approvals Required 

Other State and Local Government approvals and regulatory requirements applying to this 
proposal are identified in Table 2-2. The table includes an overview of the environmental 
aspects covered by these approvals (where relevant) as managed by the relevant DMA’s and 
is informed by the EPA’s (2021) Taking decision making processes into account in EIA: Interim 
Guidance. 
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Table 2-2: Other Approvals  

Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

Department of 
Mines, Industry 
Regulation and 
Safety (DMIRS) 

Dangerous Goods 
Safety Act 2004 
and Regulations 
(DG Act) 

Storage of 
dangerous goods 
(hydrocarbons, 
liquid petroleum 
(LP) gas) 

Dangerous Goods 
Licence3 

Yes – in part Inland Waters 
Terrestrial 
Environmental 
Quality 

Potential impact(s): Spills and leaks associated with fuel 
storage and handling have the potential to contaminate 
soils, surface water and groundwater. 
Under the DG Act, petrol stations are required to comply 
with the applicable codes of practice, being the Australian 
Standards AS 1940:2017: The storage and handling of 
flammable and combustible liquids and AS/NZS 
1596:2014: The storage and handling of LP gas. 
Compliance with these codes is an accepted means of 
minimising the risk from dangerous goods. These codes 
include requirements for appropriate bunding and spill 
prevention and management (DMIRS 2021a). 
 
The dangerous goods licence assessment requires the 
completion of a risk assessment to demonstrate the 
dangerous goods site can be operated with minimal risk to 
people, property, and the environment and that the 
requirements of the Australian Standards can be met. The 
DMIRS will also notify other agencies, such as DWER (with 
regard to sensitive water resources) for all new licence 
applications (DMIRS 2021b). 
 
This approval contributes towards the mitigation of 
impacts during planning and construction of fuels storage 
facilities.   

 
3  Where regulatory thresholds are met. 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

Additional management and monitoring measures during 
operation are required (refer to Section 9 and Section 11) 
to ensure the EPA objectives for these factors continue to 
be met during ongoing operations. 

DPLH Aboriginal Heritage 
Act 1972 (AH Act) 

Clearing of native 
vegetation; 
Proposal 
activities within 
mapped extent 
of Registered 
Aboriginal 
Heritage Site(s) 

Section 18 
Consent (s18) 

Yes- in part Social 
surroundings – 
Aboriginal 
Heritage 

Potential impact: loss of, or damage to, Registered 
Aboriginal Heritage sites or other aspects of cultural 
significance. 
Consent under s18 of the AH Act is required where impact 
to an Aboriginal Heritage site is unavoidable. The section 
18 allows for disturbance to the site under specified 
conditions.  
 
Given the Proposal is located within the mapped boundary 
of a registered site (Vlamingh Head, ID 10381), a s18 
consent (AH Act) was requested and granted (Appendix G). 
Disturbance to any culturally significant sites will be 
avoided wherever possible (Section 10.2.9). 
 
Ongoing negotiation is not a requirement of the AH Act. 
Regardless, the Proponent has entered into an agreement 
with the Traditional Owners (TO). This has been 
acknowledged in the Additional Information (Item 3) to 
the s18. 
 
The Proponent intends to build on this agreement and 
develop a strong relationship with the local Baiyungu and 
Yinnigurrura TOs. Any concerns from the TOs will be 
identified during consultation and addressed. The 
objective is to provide diverse opportunities for ongoing 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

engagement (including employment, cultural heritage 
management, visitor education).  
 
The issue of a s18 consent alone does not fully meet the 
EPA objectives for this factor. Refer to the mitigation 
measures described in Section 10.6, which if implemented 
will ensure the objectives for this factor (to protect Social 
Surroundings from significant harm) can be met.  

DWER EP Act, Part V 
Under Part V of the 
EP Act, ‘prescribed 
premises’ as 
defined by the 
Environmental 
Protection 
Regulations (1987), 
require a Works 
Approval for 
construction and a 
Licence to operate. 
It is an offence 
under the EP Act to 
commence 
construction of a 
prescribed 
premises without a 
Works Approval 

Wastewater 
treatment plant 

Works Approval 
(to construct); 
and Licence or 
Registration (to 
operate).4 

Yes Inland Waters 
Subterranean 
Fauna 

Potential impact: increased nutrient loading to soil 
following irrigation of treated wastewater and impact of 
nutrient enrichment on stygofauna habitat within the 
vicinity of the irrigation area.  
The Proposal includes the installation of a tertiary 
wastewater treatment plant (WWTP). The WWTP will use 
membrane bioreactor technology, with ultraviolet and 
chlorine disinfection of treated wastewater. The water can 
then be reused (eg toilet flushing) and irrigation of 
landscaped areas.  
 
The design capacity of the wastewater treatment plan will 
be aligned with the peak daily sewerage flow of 108 kL/day 
as described in Appendix F. As such, the proposed WWTP 
for the Ningaloo Resort meets the definition of a 
prescribed premises Category 54 and triggers assessment 
under Part V of the EP Act: 

Sewage facility: premises - 

 
4  Where regulatory thresholds are met. 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

(a) on which sewage is treated (excluding septic 
tanks); or 
(b) from which treated sewage is discharged onto 
land or into waters. 
Production or design capacity: 100 m3 or more 
per day. 

 
Once an application for Works Approval and/or Licence is 
provided to DWER, DWER will undertake a full assessment 
of all emissions, discharges and existing regulatory 
controls for a proposal. This assessment includes a risk-
based approach and consideration of appropriate controls 
to prevent pollution. 
 
Section 62A of the EP Act sets out the conditions which can 
be imposed by the DWER within a Works Approval and/or 
Licence to manage the environmental impacts associated 
with emissions or discharges from prescribed premises 
during construction and / or operation. This includes (but 
is not limited to) the following measures relevant to 
potential impacts associated with the operation of a 
WWTP discharging treated effluent to the environment: 

• design, construct or operate any facilities or plant 
in accordance with specified criteria; 

• install or operate any equipment for preventing, 
controlling, abating or monitoring pollution or 
environmental harm in accordance with specified 
criteria; 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

• take specified measures for the purpose of 
minimising the likelihood of pollution or 
environmental harm;  

• meet specified criteria or comply with specified 
limits as to the characteristics, volume and effects 
of, emissions; and 

• meet specified ambient concentration limits in 
specified premises or places; monitor operations; 
conduct analysis of monitoring data; dispose of 
waste in a specified manner; provide reports on 
monitoring data, and analysis of it, to the CEO; 
prepare, implement and adhere to environmental 
management systems, waste management 
systems, safety management systems, 
environmental management plans and 
environmental improvement plans. 

 
The required assessment and regulatory control of the 
proposed discharge of treated wastewater from the 
Proposed WWTP under Part V of the Act, is considered 
both appropriate and adequate to manage potential 
impacts on groundwater quality arising from treated 
wastewater irrigation both as part of the design and 
construct phase and the ongoing operations. These 
measures will ensure the EPA objectives for these factors 
can be met.  
 
In consideration of the significance of the subterranean 
fauna dependent on the local groundwater habitat, 
further mitigation measures are proposed to be 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

implemented to achieve the objectives of these factors 
(Section7 and Section 9).  

DWER Rights in Water 
and Irrigation Act 
1914 (RIWI Act) 

Groundwater 
abstraction for 
potable water 
supply 

Groundwater 
Licence(s) 
- Section 26D 

Licence to 
construct or 
alter a well. 

Section 5C 
Licence to take 
water. 

Yes Inland Waters 
Subterranean 
Fauna 

Potential impact(s): increased drawdown with risk of 
increasing salinity; abstraction volumes beyond capacity 
of aquifer and associated potential loss of stygofauna 
habitat within drawdown zone of borefield. 
The Proposal is approved to abstract up to 72 ML/year 
under a 5C Licence to Take Water (GWL153728(7)). This 
licence has been amended to increase the allocation from 
32 ML/year to 72 ML/year for the Proposal (to replace a 
quantity of fresh water currently supplied by third party).  
As part of the assessment and approval of this increase in 
allocation, DWER considers the availability of water in the 
resource area (Gascoyne Saline Resource, Exmouth North 
Subarea) in accordance with a water allocation plan. These 
plans outline how much water can be taken from 
groundwater resource whilst protecting the sustainability 
of the resource and the water-dependent environment. 
Water allocation plans take into consideration latest 
climate information, especially changing rainfall, to 
manage water resources into the future (DWER 2021b). 
 
Compliance with the GWL will ensure the EPA objectives 
for inland waters can be met. 
 
In consideration of the significance of the subterranean 
fauna dependent on the local groundwater habitat, 
further mitigation measures are proposed to be 
implemented to achieve the objectives of these factors 
(Section 7 and Section 9). 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

Shire of 
Exmouth; and  
Department of 
Health (DoH) 

Health (Treatment 
of Sewage and 
Disposal of Effluent 
and Liquid Waste) 
Regulations 1974 
(Health 
Regulations) 

Onsite sewage 
treatment 

Application to 
Construct or 
Install an 
Apparatus for the 
Treatment of 
Sewage 

Yes – in part Inland Waters 
Terrestrial 
Environmental 
Quality  

Potential Impact(s): inadequate treatment of 
wastewater to resulting risk of pathogen exposure 
and/or increased nutrient loading to soil and 
groundwater as a result of irrigation of treated 
wastewater.  
The Application to Construct or Install an Apparatus for the 
Treatment of Sewage will be assessed by the Shire of 
Exmouth, who then forward a report and the application 
to the DoH for approval. The assessment considers 
whether the proposed system design has considered the 
appropriate wastewater system loading rates and other 
matters specified by the Health Regulations. The 
assessment also considers the site conditions, such as soil 
type, distance to ground or surface waters., proximity to 
sensitive areas (such as the Cape Range Subterranean 
Waterways wetland; drinking water sources). 
 
For on-site sewage systems, not connected to reticulated 
sewerage, such as this proposal, a site and soil evaluation 
(SSE) is required to be undertaken to ensure adequate 
management over time. The SSE ensures that the property 
is large enough to accommodate an appropriately sized 
treatment system, land application (irrigation, disposal, or 
reuse) system for the size and location of the development 
and infrastructure. The SSE process identifies both public 
and environmental health risks of on-site wastewater 
management especially the effect on groundwater and 
surface water on site. (DoH 2021). 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

This approval process ensures appropriate system design 
to achieve required wastewater quality associated with 
the hydraulic loading, partially achieving the objectives for 
inland waters for the design and construct phase of the 
Proposal. 
 
Further mitigation measures are required to be 
implemented in addition to the EP Act Part V licensing 
process (refer to Section 9 and Section 11) to ensure 
appropriate inland water objectives for inland waters 
(groundwater quality)  and terrestrial environmental 
quality (preventing soil contamination) are met. 

Shire of 
Exmouth; and 
 
Kimberley/Pilbar
a/Gascoyne Joint 
Development 
Assessment 
Panel (JDAP) 

Planning and 
Development Act 
2005 
Planning and 
Development 
(Local Planning 
Scheme) 
Regulations 2015 
Shire of Exmouth 
Local Planning 
Scheme No .4 

Planning and 
construction 

Local 
Development 
Plan (LDP); and  
Development 
Approval (DA) 

Yes - in part Social 
Surroundings 
Inland Water 
Quality  
 Subterranean 
Fauna 
Marine Fauna 
(marine turtles) 

Potential impact(s): development not consistent with the 
values assigned to the area (such as natural physical 
environment, European and Aboriginal heritage places_. 

The Ningaloo Lighthouse Holiday Park LDP was approved 
by the Shire of Exmouth under the Planning and 
Development (Local Planning Scheme) Regulations 2015 
on 13 September 2019 (Appendix K).  The LDP sought to 
increase the development area (consistent with this 
Proposal) to enable redevelopment of the site.  

The LDP provides for a number of Development Controls 
which apply to the proposal, including the requirement for 
the following to be considered within any Development 
Approval (DA): 

- Maintain development within Development Envelope 
to minimise ‘alteration to the natural topography of 
the site and to allow for the protection of areas 
containing significant flora and fauna’. 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 39 

Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

- Heritage Impact Statement for any changes to State 
listed Heritage Places 

- Consideration of State Planning Policy 2.6: Coastal 
Planning 

- Height limits for buildings within the resort 
- Set-backs from Aboriginal heritage sites and other 

sites of cultural heritage significance 
- Design to ‘respond sensitively to the unique physical 

environment of Vlamingh Head 
- Landscaping to integrate with natural landscape using 

appropriate materials and endemic species and have 
regard for bushfire prone areas 

- Use of renewable energy sources and wastewater 
reuse encouraged where feasible 
 

The LDP requires the DA (which provides permission for 
specified use or development to occur on a particular 
piece of land) to include: 
bushfire management plan 
- Coastal hazard risk assessment 
- Visual impact assessment  
- Lighting impact assessment addressing impacts of 

light spill on nesting turtle habitats; 
- Water extraction and pollution control plan 

addressing potential impacts on subterranean fauna 
- Service infrastructure report (re provision of essential 

utilities and services) 
- Access management strategy 
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Decision-making 
authority (DMA) 

Legislation or 
Agreement 

regulating the 
activity 

Proposal 
element 

Approval 
required 

Can the DMA 
process mitigate 
impacts on the 
environment? 

EPA Factor 
Extent to which environmental impacts can be managed 

and EPA environmental objectives achieved, under 
other approvals 

- Odour management plan (for development within 
500m buffer of existing sewage treatment ponds); 
and 

- Environmental assessment. 
 
The DA for the Proposal has been submitted to the Shire 
of Exmouth, who will forward the application to the 
Kimberley/Pilbara/Gascoyne JDAP and provide a report to 
the JDAP following a technical assessment of the Proposal 
(Shire of Exmouth 2021). As part of this process, the Shire 
has advertised the application and received public and 
Government stakeholder submission, which will be 
considered as part of the Proposal stakeholder 
management process as the DA proceeds, and where 
relevant into the implementation phase of the Proposal. 
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3. Stakeholder Engagement 

As noted in Section 1.4, the Proposal is located within the Shire of Exmouth, within close 
proximity to the World Heritage listed Ningaloo Coast; the Ningaloo Marine Park, Cape Range 
National Park and Jurabi Coastal Park. State listed heritage sites, including the Vlamingh Head 
Lighthouse and adjacent World War II military installations, are located nearby.  

The Shire of Exmouth has residential population of approximately 2700, which at the height 
of the tourist season can swell to more than 9000.  The area is considered to be one of the 
top tourist destinations for intrastate, interstate and international visitors. Tourists travel to 
Exmouth to visit the Ningaloo Marine Park and Cape Range National Park, including to swim 
with Whale Sharks, to go fishing, for the hospitality and for higher learning (research) 
(Tattarang 2020).  

There are high expectations within the local community regarding the Proponent’s 
engagement and communication and ongoing stakeholder relationships for the Proposal.  The 
Proponent is committed to genuine consultation, aiming to provide opportunities for engaged 
members of the public who want to be heard and look for opportunities to be able to 
contribute to local outcomes, for the future benefit of their community. 

3.1 Key Stakeholders 

Relevant stakeholders to be consulted were identified based on the following: 

• Government departments or agencies that administer the required approval(s) to 
implement the Proposal; 

• Any person or organisation whose functions, interests or activities may be affected by 
the Proposal; and 

• Any other person or organisation with a potential interest in the Proposal. 

The following decision-making authorities and other key stakeholders have been identified: 

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

• Commonwealth Department of Defence (DoD); 

• Department of Water and Environment Regulation (DWER EPA Services);  

• Department of Planning, Lands and Heritage (DPLH); 

• Department of Biodiversity, Conservation, and Attractions (DBCA); 

• Main Roads Western Australia (MRWA); 

• Tourism WA; 

• Shire of Exmouth and community stakeholders; 

• Horizon Power; and 

• Yamatji Marlpa Aboriginal Corporation (YMAC) and Nganhurra Thanardi Garrbu Aboriginal 
Corporation Board (NGTAC) 

The current stakeholder groups engaged by the Proponent to date, are listed in Table 3-1. 
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Table 3-1: Key Stakeholder Groups 

Interest Group Stakeholder 

Environment • Cape Conservation Group 

• DBCA – Parks and Wildlife 

• Ningaloo Coast World Heritage Advisory Committee 

• Exmouth tour operators 

• Shire of Exmouth waste management group 

• Residents and Ratepayers 

• Resilient Reefs Ningaloo Community Reference Group  

• Horizon Power 

Economic • Exmouth Chamber of Commerce and Industry 

• Central Traders 

• Residents and Ratepayers 

• Vacant landowners 

• Real Estate agents 

• Builders 

• Industry investors 

• Government agencies (RDA Midwest Gascoyne, GDC) 

• AusIndustry 

• Exmouth Cultural Arts Centre 

• Exmouth District High School 

Access and Amenity • Fishing groups and associated businesses 

• Tantabiddi boat ramp users 

• Department of Biodiversity, Conservation and Attractions 

• Department of Transport 

• Regional Development incl. GDC 

• Residents and ratepayers 

Heritage • Yamatji Marlpa Aboriginal Corporation and Nganhurra 
Thanardi Garrbu Aboriginal Corporation Board 

• Shire of Exmouth 

• WA Museum 

• Residents and ratepayers 

• Tourism businesses 

• Department of Local Government, Sport and Cultural 
Industries 

• Cape Conservation Group 

Destination 
Development and 
Tourism 

• Exmouth Chamber of Commerce and Industry 

• Tourism WA 

• Tourism Council of WA 

• Australian Tourism Data Warehouse 

• Australian Tourism Export Council 

• Tourism Australia 

• Australian Regional Tourism Inc. 

• Shire of Exmouth 

• Australia’s Coral Coast Regional Tourism Organisation 
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Interest Group Stakeholder 

• Exmouth Tourism Industry  

• Qantas 

• Industry investors 

• Australian Hotels Association 

New stakeholders may be identified during ongoing consultation or by direct approach by 
persons that have become aware of the Proposal. If additional stakeholders are identified, 
they will be contacted, provided with information in relation to the Proposal to allow them to 
make an informed assessment of the potential effects of the Proposal on their functions, 
interests and/or activities. 

3.2 Stakeholder Engagement Process 

The Proponent has developed an engagement strategy and commenced implementation of 
its Community Engagement Plan for the Proposal. One of the first steps in this process has 
been the employment of a dedicated, project-specific, local Community Engagement Officer 
to manage stakeholder relationships and engagement.  

The community engagement process and tools have been informed by IAP2’s Public 
Participation Spectrum (Figure 7) which is designed to assist with the selection of the level of 
participation that defines the public's role in a community engagement program. The 
Spectrum shows that differing levels of participation are legitimate depending on the goals, 
time frames, resources and levels of concern in the decision to be made. Most importantly, 
the Spectrum sets out the commitment being made to the public at each participation level.  
The “consult” level of egnagement has been selected as the most appropriate process to 
inform the community and obtain public feedback for this Proposal.  



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 44 

 

Figure 7: IAP2 Public Participation Spectrum 

 

A range of stakeholder engagement activities are proposed to provide accessible, clear and 
timely information to the community. These activities also create two-way discussion 
enabling good ideas to be incorporated into the Proposal.  Stakeholder engagement tools 
include:  

• Public participation: project shopfront, information pop-up stalls, community 

meetings 

• Proposal communication: fact sheets, FAQs, Infographic postcard, newsletters 

• Digital engagement: dedicated Proposal website, digital tiles 

• Media engagement: regional newspapers, community newsletters, media releases 

• Community outreach: stakeholder and community group meeting 

In addition to general community consultation, the plan includes targeted stakeholder 
engagement with key decision-making authorities and other groups identified in Section 3.1. 

3.3 Stakeholder Consultation 

To date, the Proponent has engaged with numerous stakeholders on this Proposal as 
identified in Table 3-2, with the community engagement activities commencing in September 
2020. 
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The Proponent will maintain and continue to update its stakeholder consultation register 
throughout implementation of the Proposal. Examples of stakeholder consultation events are 
shown in Plates 1 to 4. 

Continued updates on the Proposal will be available through regular updates to the dedicated 
website, (https://www.ningaloolighthouseproject.com/) with the ability to subscribe for 
regular updates. There will also be the opportunity to schedule ongoing regular meetings with 
specific interest groups, from community, government and business areas.  

    

Plate 1: Community Engagement Plate 2: Community Engagement 

 

    

Plate 3:  Community Engagement on country Plate 4: Community Engagement 

https://www.ningaloolighthouseproject.com/
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Table 3-2: Stakeholder Consultation Register 

Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Shire of 
Exmouth 

3-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing Water source and management Provide community engagement 
report regularly to Council. Specific 
issues updated as information 
becomes available. 

Introduce Exmouth-based 
community engagement officer 

Wastewater management 

Recycling programs 

Strategies to reduce single-use plastics 

Renewable energy sources 

Accommodation available for hybrid solar 
eclipse event in April 2023 

Gascoyne 
Development 
Commission 

4-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Offer made to present the Proposal 
to the Board of the GDC 

8-Sep-20 Proposal considerations for Indigenous 
tourism development 

Provide regular Proposal updates 

22-Sep-20 Accommodation available for hybrid solar 
eclipse in April 2023 

2-Feb-21 Site Visit  Shortage of accommodation of workers Ongoing stakeholder consultation 

Pilbara 
Development 
Commission 

10-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

Kimberley 
Development 
Commission 

10-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

Regional 
Development 
Australia Mid-
West Gascoyne 

4-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Offer made to present the Proposal 
to the Board of the RDAMWG 

10-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Intro community engagement 
and offer to provide Proposal 
brief 

Face to face meeting and Proposal brief to 
be arranged for 2021 Exmouth visit 

Added to Proposal e-newsletter 
database for updates 

10-Dec-20 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

17-Dec-20 

Ningaloo Coast 
World Heritage 
Advisory 
Committee 

7-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Able to assist by passing on Proposal 
updates to NCWHAC 

Notify of further opportunities for 
public comment during approval 
processes 

8-Sep-20 Have utilised public comment process 
during Development Planning phase 

Exmouth 
Chamber of 
Commerce and 
Industry 

7-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Continue membership and 
Committee representation 

23-Sep-20 Use Chamber 'Business After Hours' 
platform to engage with membership 

3-Nov-20 Hosted 'Business After Hours' Added to Proposal e-newsletter 
database for updates 

WA Country 
Health Service - 
Midwest 

1-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

Nganhurra 
Thanardi Garrbu 
Aboriginal 
Corporation 

11-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Intro community engagement 
and inquiry to present to the 
Board of NTGAC 

Water source and management Board presentation scheduled for 
18Mar21 

Exmouth Cape 
Boardriders 
Club 

11-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Safety issues with increased surfing activity 
on local breaks 

Consider surf etiquette educational 
material for guests 

Car park overflow during busy season Consider number of resort public car 
park bays adjacent to breaks 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Ecotourism 
Australia 

14-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

12 months to complete Ecotourism 
Australia accreditation process 

Provided building guidelines to 
consider during development 
planning 

Tourism Council 
of WA 

14-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Accreditation and membership Silver Membership confirmed 

21-Sep-20 Advocacy 

Australia's Coral 
Coast 

15-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Accommodation available for hybrid solar 
eclipse in April 2023 

Ongoing membership and Board 
representation 

Grow percentage of visitors who are high 
value travellers 

Qantas 15-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

A320 aircraft on Exmouth route - lower 
frequency and higher numbers 

Attend next Qantas stakeholder 
meeting in Exmouth 

28-April-21 Face to face meeting Proposal briefing and introduction to 
community engagement 

Local aviation working group 
investigating East coast - LEA route 

Department of 
Biodiversity, 
Conservation 
and Attractions 
- Exmouth 
District Office 

15-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Lighting and visitor behaviour impacts on 
turtles 

Further research and shared 
educational resources 

Scenic values of Vlamingh Head Visual impact assessment and track 
management 

Managing and mitigate ‘goat’ tracks from 
the resort to the beach and dune vantage 
points adjacent to the property 

The Jurabi Coastal Park (beach and 
dunes) is jointly managed by DBCA 
and the Shire of Exmouth. Will 
continue to work with both 
stakeholders to mitigate this issue. 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Joint management of Jurabi Coastal Park 
with Shire of Exmouth 

Progressing recreational masterplan, 
to include capital works 
management plan 

Management of and eradication of Kapok 
weed on site 

Document existing weed 
management activities to inform 
plan for construction and operations 

Will the site be built up prior to 
construction (on the building envelope not 
utilising natural topography)? 

Design height limitations addressed 
by Planning Approval. Further 
information to be provided to DBCA 
regarding final plans 

Exmouth 
Cultural Arts 
Centre 

17-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

Astrotourism 
WA 

17-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Protection of the dark night skies Investigate International Dark Sky 
Association accredited light fixtures 

Coral Bay 
Progress 
Association 

21-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Sustainable recreational fishing bag limits Offer made to present the Proposal 
to the Association 

Australian 
Tourism Export 
Council 

22-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Lack of indigenous interpretation in 
Exmouth area 

General comment, noted. To be 
considered within the development 
as appropriate 

The Nationals 
WA 

23-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

AusIndustry 23-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Added to Proposal e-newsletter 
database for updates 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Exmouth 
Community 
Markets 
(approx. -60 to 
75 people each 
session) 

27-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Pop-up stand 
Proposal briefing + intro 
community engagement 

Will the dune system adjacent to the resort 
be developed 

Jointly managed by DBCA and the 
Shire, the land outside of 
development footprint 

4-April-21 Impacts to turtles if there is light spill from 
the Resort 

Lighting Management Plan 

16-May-21 Will the resort be dog friendly Unresolved 

6-June-21 Beach access Public access to Lighthouse Bay is 
unaffected by the Proposal 

20-June-21 No specific issues  

8 Aug-21 No specific issues  

12-Sep-21 No specific issues  

Australian 
Regional 
Tourism 

28-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Regional tourism role to disperse visitors Offer site inspection if in Exmouth 

Exmouth Senior 
Citizens Club 

29-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Handrails and universal access 
considerations 

To be considered at detailed design 
stage and compliance to building 
standards. 

Previous significant cyclone events remain 
fresh memories (I.e. Vance and Owen) 

No current issues 

Community 
Consultation 
Pop Up at 

29-Sep-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Where will the resort get water and how 
sustainable is this? 

Addressed on the day & FAQ on 
website 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Exmouth Local 
Post Office 

6-Oct-20 What's happening to the Lighthouse 
Keepers Cottage (Powel House)? 

Lighthouse Keepers Cottage is being 
retained and restored 

13-Oct-20 

What are the plans for the use of renewable 
energy 

Addressed on the day & FAQ on 
website 

24-Nov-20 What efforts to reduce and recycle bio-
waste will the resort implement 

WA 
Government - 
Minister for 
Tourism; Racing 
and Gaming; 
Small Business; 
Defence Issues; 
Citizenship and 
Multicultural 
Interests 

1-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Site inspection Information taken on notice No current issues 

Tourism 
Western 
Australia 

1-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Site inspection Information taken on notice No current issues 

1-Apr-21 Development application and 
EPA process 

Advice on lodgement No current issues 

Cape 
Conservation 
Group 

5-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

What is the process for public comment 
when the DA is lodged? 

Will advise upon lodgement.  

What impacts will the resort's water use 
have on the karst system in Cape Range? 

Discussed at F2F meeting, mirrored 
their response to LDP. Longer 
discussion. Further information to be 
provided. Advised of studies in 
progress, (visual impact, stygofauna 
and turtles) 

Impact on nesting turtles along Jurabi coast 

Impact on visual amenity 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Regional Visitor 
Centres 

9-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Notification to advise the 
closure of the Holiday Park 
beyond October 2020 school 
holidays 

Advise visitors accommodation temporarily 
unavailable 

Provide Proposal updates and 
planned resort opening dates 

National 
Indigenous 
Australians 
Agency 

12-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Aboriginal economic development 
outcomes 

Conversation acknowledging 
awareness of issue. No current 
issues. 7-May-21 Cultural inclusion 

Ningaloo Hybrid 
Solar Eclipse 
Apr23 

13-Oct-20 It is expected this 
event has the 
potential to 
attract thousands 
of domestic and 
international 
visitors to 
Exmouth and 
surrounds 

Consultancy by state 
government to assess risk and 
opportunity 

Accommodation needs Acknowledge awareness of the event 
in resort planning timeframes 

Recfishwest 14-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Exmouth is the number one fishing 
destination in WA, will access to Lighthouse 
Bay for recreational fishing continue and be 
guaranteed 

Public access to Lighthouse Bay is 
unaffected by the Resort proposal 

Aboriginal 
Biodiversity 
Conservation 
Foundation 

16-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Procurement strategies in place during 
construction 

No current issues 

19-Jul-21 Employment and business contracting 
during operations 

No current issues 

Department of 
Transport - 
Exmouth Office 

21-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

Horizon Power 22-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Power needs and plan for renewables Ongoing discussion with Horizon 
Power. Opportunity for EV charging 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

27-Jan -21 Site visit stations and other renewable energy 
solutions under consideration.  

EPA 
 

22-Oct-20 Potential 
cumulative 
impacts of the 
activities and 
developments 
proposed for 
Exmouth Gulf 

Ningaloo Lighthouse Proposal 
briefing + introduce community 
engagement role 

Face to face meeting to discuss: 
What are the values (environmental, social 
and cultural) you associate or identify with 
in and around Exmouth Gulf? What 
activities do you engage with in and around 
Exmouth Gulf? What environmental 
pressures do you observe in and around 
Exmouth Gulf? What environmental 
pressures in and around Exmouth Gulf 
affect you/your sector or business? Are 
there other activities that are proposed (or 
likely to be proposed) that you are aware 
of, which will impact the Exmouth Gulf? 

EPA delivers s16(e) advice to 
Minister for Environment in June 
2021 

22-Mar-21 Potential 
cumulative 
impacts of the 
activities and 
developments 
proposed for 
Exmouth Gulf 

Inform stakeholders and 
community members about 
strategic advice on Exmouth 
Gulf 

Refer to EPA s16(e) strategic advice to 
Minister for details. 

EPA delivers s16(e) advice to 
Minister for Environment in June 
2021 

18-Nov-21 Environmental 
scoping 
document (ESD) 

EPA Board meeting Content of ESD – need to assess cumulative 
impacts with Yardie Creek Realignment 
Proposal and existing activities 

To be included in the ERD [Refer to 
Section 15. 

Proposal 'Open 
House' 

23-Oct-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Where will the resort get water and what is 
the strategy for sustainable guest use? 

Discussion of work underway and 
where up to with process. 
Acknowledge issues and working 
towards addressing. Pointed group 
members to website FAQs, which is 
updated as Proposal progresses. 

Is the development climate considered for a 
sustainable build  

24-Oct-20 Does resort infrastructure planning account 
for cyclones 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

What are the plans for the use of renewable 
energy 

What eco-credentials will the resort aspire 
to 

Is there asbestos on site, if so, will it be 
removed 

Central Regional 
TAFE 

4-Nov-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing, training 
capabilities to support Proposal 
employment outcomes  

Training requirements to support the Resort 
through construction and operation 

Ongoing engagement to deliver 
cultural awareness, OHS, hospitality 
and tourism training  

25-May-21 Indigenous Engagement Manager 
Introduction Indigenous employment and 
training pathways  

Ongoing discussion with Central 
Regional TAFE 

23-Jun-21 

Pilbara Tourism 
Association 

10-Nov-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Use of SMS cyclone warning system for 
guests 

No current issues 

Department of 
Defence 

8-Dec-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing SST Operations will be impacted by light 
pollution, whether it be excessive light from 
the nearby town of Exmouth, the facilities 
at NCS HEH or the proposed resort 

Light Management Plan focus on 
preservation of Turtle habitats and 
Defence operations 

Resilient Reefs 
(DBCA, 
Exmouth) 

26-Nov-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Continue conversations about the 
potential for partnerships 

RAC Parks and 
Resorts 

2-Dec-20 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Update provided on RACs Coral Bay 
site redevelopment 

Onslow 
Chamber of 

6-Jan-21 Proposal briefing + intro 
community engagement 

Information taken on notice Onslow based Aboriginal businesses 
for procurement 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Commerce and 
Industry 

26-May-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Indigenous business procurement 
opportunities through construction 

Business Events 
Perth 

8-Jan-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice Allocated meeting space (approx. 
150ppl) recommended and 
important 

Nyinggulu Coast 
Joint 
Management 
Body (DBCA) 

14-Jan-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Groundwater concerns held by 
Management Body members 

Concerns primarily regarding 
freshwater sources (e.g., water 
holes) for wildlife and anything that 
might impact on that. Concerns take 
on board. Offered to do 
presentation. B. Traditional water 
holes - more appropriate to the 
Range rather than Proposal site. 

Tourism 
Australia 

19-Feb-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Information taken on notice No current issues 

DWER (EPA 
Services) 

3-Dec-20 Referral of 
Proposal to EPA  

Pre-referral meeting Referral recommended. EPA would need to 
consider outcome of strategic assessment 
of Exmouth Gulf 

Referral of Proposal. 

DPLH 11-Mar-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

European heritage sites: 
lighthouse keeper’s cottage; 
gravesite 

Protection of heritage sties, land tenure 
process for bore and pipeline easement 

Addressed in DAP. Gravesite not part 
of Proposal area; lighthouse keeper’s 
buildings within Proposal area to be 
restored. Meeting with PBC to 
discuss ILUA for easement 18 Mar21. 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Cable Beach 
Club Resort 

14-Jan-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing Opportunities and challenges of operating 
accommodation property in North West 

No current issues 

First Nations 
Bushfood & 
Botanical 
Alliance 

3-Jun-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing and 
introductory community 
engagement 

Culturally safe use of bushfood in hospitality 
and tourism 

No current issues 

Stefano 
Foundation 

16-Jun-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing and 
introductory community 
engagement 

Opportunity for Stefano Interpretation No current issues  

Carnarvon 
Community 
College 

23-Jun-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing and 
introductory community 
engagement 

Tourism and hospitality employment 
outcomes 

No current issues  

Exmouth 
District High 
School 

26-Mar-21 Ningaloo 
Lighthouse 
Resort - 
Proposal update 

Proposal briefing + intro 
community engagement 

Hospitality and tourism training and 
career opportunities 

Hospitality and tourism training 
and career opportunities; 
Industry alignment with 
education goals 

9-Sep-21 Exmouth 
Community 
Careers Expo 

Hospitality and Tourism 
employment opportunities 

Youth market N/A 

Real Futures 23-Jun-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Aboriginal employment and economic 
development outcomes 

No current issues 

Welcome to 
Country 

17-May-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Aboriginal employment and economic 
development outcomes 

No current issues 

Gascoyne Food 
Council 

23-Jun-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Local growers produce and hospitality 
outcomes 
 

No current issues 
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Stakeholder Date Topic Nature of the Consultation Key Issues  Status / Close-out 

Department of 
Local 
Government, 
Sport and 
Cultural 
Industries 

15-Jul-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Opportunities aligned to the Ningaloo 
Trails Masterplan 

No current issues 

Carnarvon 
Clontarf 
Academy 

28-Jul-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Tourism and hospitality employment 
outcomes 

No current issues 

14-Jul-21 

Indigifresh 2-Aug-21 Ningaloo 
Lighthouse Resort 
- Proposal update 

Proposal briefing + intro 
community engagement 

Opportunities to supply local produce No current issues 
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3.3.1 Traditional Owner Engagement 

Table 3-3 summarises consultation and engagement undertaken with NTGAC and YMAC to 
date.  

Table 3-3: NGTAC and YMAC Engagement to Date 

Stakeholder Date  Issues / Topics Raised  Proponent Response/Outcome 

YMAC 30/10/2019 Request from Proponent to YMAC for an 
archaeological and ethnographic WPC 
heritage survey of the proposed Section 
91 water bore location and a SID 
heritage Survey of the proposed 
Lighthouse Caravan Park development 
footprint (Lot 2 and Lot 557). 

Survey date established (10th 
December 2019). 

YMAC 10/12/2019 Heritage Survey undertaken with Gnull 
Representatives and YMAC. 

Preliminary report prepared by YMAC. 

YMAC 7/01/2020 Gnulli Preliminary Advice received. 
Confirmation that 7 bore locations 
cleared by Survey;  
Confirmation that Section 18 approval 
required for Lot 2; and 
Sensitive Dune identified - 
recommended for avoidance on Lot 557. 

Letter of support prepared by NTGAC. 

NTGAC 17/03/2020 Gnulli letter of support S91 - sent to 
Minister Ben Wyatt from Gnulli. 

Section 91 prepared by DPLH and 
approval received. 

DPLH 3/07/2020 Section 91 approval received for 
borefield. 

Section 91 issued (received 
03/07/2021), enabling 
commencement of drilling activities in 
respect to bores. Scheduled drilling 
activities to commence. 

YMAC 25/07/2020 Notification of bore drilling date issued 
to YMAC to advise drilling of bores to 
occur in August 2020. 

Acknowledged by YMAC. 

YMAC 11/09/2020 Proponent request for presentation to 
NTGAC Board. 

YMAC confirmation of invitation to 
present to Board Feb 2021, in relation 
to the water management (easement) 
component. 

Proponent 22/09/2020 Section 18 approval received from 
Minister's office in relation to Lots 2 and 
557. 

 Cultural Heritage Management Plan 
(CHMP) to be prepared. 

YMAC 30/10/2020 CHMP issued to YMAC. for information 
by Proponent. 

No response received. 

NTGAC 18/03/2021 Proponent attended NTGAC board 
meeting, included Site visit and high-
level Proposal briefing, and discussion 
around water management (including 
easement). 

Email following meeting confirming 
consent (in principle) subject to 
conditions. 
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Stakeholder Date  Issues / Topics Raised  Proponent Response/Outcome 

YMAC 14/04/2021 Email from YMAC documenting 
outcomes of board meeting.  

NTGAC Board noted in principle 
support for the borefield and pipeline 
(with certain conditions), and noted 
the Board is generally supportive of 
the Lighthouse Resort Proposal. 

YMAC April to Sept 
2021 

Communications regarding ILUA. Pending further meetings with NTGAC 

YMAC 13/09/2021 Letter from Proponent to YMAC seeking 
opportunity to present an update on the 
Proposal to the NTGAC Board and 
seeking an opportunity to talk about 
collaboration opportunities between 
Proponent and NTGAC, plus an update 
on any outcome on the proposed 
easement, and clarification on the ILUA 
conditions. 

21/09/2021 email from YMAC to 
Proponent noting NTGAC board would 
like to discuss the Proposal and will be 
back in touch to confirm a date once 
the October board meeting has 
occurred on 20th October. Awaiting 
outcome of 20th October board 
meeting. 

NGTAC  13/10/2021 Proponent request for advice Request from Proponent for 
appropriate 'Acknowledgement of 
Country' wording for DA and 
clarification of draft text 

NGTAC 16/11/2021 Proponent request for advice Proponent request (email) for 
advice/input to Cross Cultural 
Awareness Training 

NGTAC 26/11/2021 Water easement Proponent notification (email) of 
easement request for water bores 

YMAC, 
NGTAC 
Board 

2/12/2021 Proposal update on EPA and DA process, 
easement for bores and opportunities 
discussion. 

Potential for tourism and hospitality 
scholarship program; and 
Invitation for TO representatives to 
undertake further site survey of 
proposed pipeline easement and 
resort locations as part of ongoing 
consultation. 
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4. Object and Principles of the EP Act 

Section 4A of the EP Act establishes the object of the act being “to protect the environment 
of the State” having regard to the principles identified in Table 4-1. 

This section considers the application of the principles of environmental protection in relation 
to the Proposal; identifies the environmental factors relevant to the Proposal and outlines the 
overall environmental impact assessment methodology undertaken for each preliminary key 
environmental factor. 

The Proponent’s consideration of the EP Act principles of environmental protection in relation 
to the Proposal is shown in Table 4-1. 

Table 4-1: Environmental Principles 
Principle Consideration 

1. The Precautionary Principle 
Where there are threats of serious or irreversible 
damage, lack of full scientific certainty should not be 
used as a reason for postponing measures to prevent 
environmental degradation. 
 
In application of this precautionary principle, 
decisions should be guided by: 
• careful evaluation to avoid, where practicable, 

serious or irreversible damage to the 
environment; and 

• an assessment of the risk-weighted consequences 
of various options. 

The Proposal design reflects the Proponent’s 
commitment to undertake the redevelopment in an 
environmentally responsible manner, with a focus on 
minimising environmental impacts and delivering a 
sustainable development outcome that appropriately 
balances environmental and economic priorities 
(element 2020).  
 
A number of site assessments and surveys have been 
undertaken to provide an understanding of baseline 
environmental conditions and potential impacts 
associated with the Proposal. The risk of impacts to 
key environmental factors have been considered and 
options to avoid, minimise and mitigate any potential 
impacts to the environment have been adopted.   

2. The Principle of Intergenerational Equity 
The present generation should ensure that the 
health, diversity and productivity of the environment 
is maintained and enhanced for the benefit of future 
generations. 

The Proposal looks to retaining the low-key, low-
impact nature tourism operations, providing an 
opportunity for improved management of visitor 
access to the surrounding area in consultation with 
relevant stakeholders such as the Department of 
Biodiversity, Conservation and Attractions (DBCA). 
 
The Proposal meets the principle of intergenerational 
equity by ensuring the health of the environmental 
values, maintaining ecological functions for future 
generations, whilst minimising any impacts on the 
environment. 
 
A key design element of the Proposal is to limit the 
impact on the landscape and the local ecology, 
through such measures as 

- limiting foot traffic on fragile vegetation 
through use of designated paved paths; 
formalised beach access point to connect 
with existing beach access trails outside of 
the property; raised boardwalk. 

- Positioning accommodation buildings in the 
hillside contours on stilts and locating access 
ways and nature trails to consider overland 
water flow, which reduced total cut volumes 
and minimises impact on existing landforms.  
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Principle Consideration 

 
The Development Envelope includes the existing 
caravan park which has been in operation since 19875; 
and incorporates the historic Lighthouse homestead 
and what remains of the exotic garden planting. Over 
time the development of the resort together with 
vehicular and pedestrian traffic have impacted the 
original vegetation such that little remnant species 
now exist. The redevelopment provides an 
opportunity to rehabilitate the landscape within the 
DE, consistent with the surrounding native vegetation 
and landforms.  
 
The Proposal can be implemented without significant 
impacts on the health, diversity or productivity of the 
environment as demonstrated in Sections 4.2 to 11 of 
this ERD. 

3. The Principle of the Conservation of Biological 
Diversity and Ecological Integrity 
Conservation of biological diversity and ecological 
integrity should be a fundamental consideration. 

The conservation of biological diversity and ecological 
integrity was a fundamental consideration in the 
assessment of this proposal. This includes but is not 
limited to the following: 
• the development has been aligned to use existing 

roads, tracks and disturbed areas of the original 
caravan park, to minimise clearing and limit the 
impact of the built environment;  

• new areas of development are designed to use 
the natural elevation of the site, preserving visual 
aspects; and 

• landscaping will utilise native species with the aim 
of restoring a link with, and forming and extension 
of, the surrounding natural landscape.  

4. Principles Relating to Improved Valuation, Pricing 
and Incentive Mechanisms 
Environmental factors should be included in the 
valuation of assets and services. 
 
The polluter pays principles – those who generate 
pollution and waste should bear the cost of 
containment, avoidance and abatement. 
 
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 structure, including market 
mechanisms, which enable those best placed to 
maximise benefits and/or minimise costs to develop 
their own solution and responses to environmental 
problems. 

The Proponent is proposing to undertake a sensitive 
and contemporary tourist accommodation 
redevelopment, providing an investment in world-
class, sustainable, tourism which will benefit the local 
community and the State.  
Costs associated with management of environmental 
factors have been considered in the planning and 
design of the Proposal.  
 
The Proponent will be responsible for funding the 
cost of environmental avoidance, mitigation and 
management measures as detailed in this referral. 
 
Valuation of the asset (resort) will increase post 
development. 
 
Improvement management will be cost effective and 
of value to the environment (e.g., improved lighting, 
with reduced impact; water reuse conserving 
resources).  

 
5  http://www.wanowandthen.com/Vlamingh-Head.html 
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Principle Consideration 

5. 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. 

Waste will be minimised by adopting the hierarchy of 
waste controls: avoid, minimise, reuse, recycle and 
safe disposal. 
 
A key example is the proposed reuse of treated 
wastewater for toilet flushing and site irrigation, to 
minimise use of limited fresh water supplies. 

 

4.1 Environmental Factors and Objectives 

The preliminary key environmental factors identified for the Proposal are: 

• Flora and Vegetation; 

• Terrestrial Fauna; 

• Subterranean Fauna; 

• Marine Fauna  

• Inland Waters; and 

• Social Surrounds (Aboriginal Heritage; Natural Heritage); and 

The consideration and impact assessment of greenhouse gas emissions is incorporated into 
Other Environmental Factors (Section 11). 

The potential impacts identified for each key environmental factor and an assessment of the 
impacts and predicted significance and outcomes, with respect to the following, in Sections 5 
to 11: 

• Environmental Protection Authority (EPA) objective; 

• Relevant policy and guidance, and summary of how this guidance has been addressed; 

• Description of the receiving environment relevant to the factor; 

• Definition of potential direct, indirect and cumulative impacts on the environmental 
values for this factor; 

• Assessment of the extent and significance of impacts to the environmental values for 
this factor; 

• Description of mitigation, including application of the mitigation hierarchy (avoid, 
minimise, rehabilitate); and 

• Description of the residual impact and predicted environmental outcome as assessed 
against the EPA objective for this factor. 

Table 4-2 describes the policy and guidance that has been considered with respect to all key 
environmental factors and objectives, addressed in Sections 6 to 10 and as such is not 
repeated within the policy and guidance tables of these Sections. 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 63 

Table 4-2: Policy and Guidance Relevant to All Factors 
Policy and Guidance Key Aspects 

Statement of Environmental 
Principles, Factors, Objectives and 
Aims of EIA (EPA 2021) 

This statement communicates how, for the purposes of environmental 
impact assessment (EIA), the EPA: 
• considers the object and principles of the EP Act; 
• considers what the aims of EIA should be; 
• uses environmental factors and objectives to organise and 

systemise EIA and reporting; 
• considers significance throughout the EIA process; 
• takes a holistic view of the environment and a proposal or 

scheme’s potential impact on the environment; and 
• considers cumulative effects when assessing a proposal or 

scheme’s potential impact on the environment. 

WA Environmental Offsets Policy 
(GoWA 2011); and 
WA Environmental Offsets 
Guidelines (GOWA 2014) 

The Western Australian Government’s Environmental Offsets Policy 
seeks to protect and conserve environmental and biodiversity values 
for present and future generations. This policy ensures that economic 
and social development may occur while supporting long term 
environmental and conservation values. 
 
These guidelines complement and expand on the WA Environmental 
Offsets Policy 2011 (offsets policy) by clarifying the determination and 
application of environmental offsets in Western Australia.  

How to prepare an Environmental 
Review Document Instructions (EPA 
2021); and 
Environmental Review Document 
template (EPA 2021) 
 

The purpose of these instructions is to ensure necessary information is 
provided to meet the requirements of section 40(2) (b) of the EP Act.  
 
This ERD has been prepared in accordance with the EPA’s 2021 ERD 
template and the instructions. 

Environmental outcomes and 
outcomes based conditions Interim 
Guidance (EPA 2021) 

The purpose of this document is to:  
• explain what environmental outcomes are and their application 

throughout the environmental impact assessment (EIA) process; 
• assist proponents to identify the environmental outcomes likely to 

result from their proposal as early as possible in the development 
of their proposal, and to continue to assess and refine the 
environmental outcomes throughout the assessment process; and 

• outline the EPA’s usual process for setting outcome-based 
conditions. 

This guidance has informed the predicted environmental outcomes 
identified in this ERD.  

Instructions for the preparation of 
data packages for the Index of 
Biodiversity Surveys for 
Assessments (IBSA), March 2020 
 

These instructions are to assist proponents in preparing and 
submitting online Index of Biodiversity Surveys for Assessments (IBSA) 
data packages, as part of the assessment process under the EP Act. 
 
Refer to Section 17.2 of this ERD for IBSA references relevant to this 
Proposal. 

 

Given potential impacts to MNES, the Proposal is undergoing an accredited assessment to 
satisfy the requirements of the EPBC Act. This document therefore also satisfies the 
requirements for an accredited assessment pursuant to the EPBC Act.  

An assessment of potential significant impacts of the Proposal on MNES is provided in 
Section 13. 
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4.2 Other Environmental Factors 

Other environmental factors, which are not considered by the Proponent to be key 
environmental factors are discussed in Section 11 and include: 

• Air Quality; 

• Coastal Processes; 

• Landforms; 

• Terrestrial Environmental Quality; and 

• Marine Environmental Quality; and 

• Greenhouse Gas Emissions 

Environmental factors determined not to be relevant to the Proposal and the relevant 
justification are provided in Table.  

Table 4-3: Environmental Factors Not Relevant to the Proposal 
Environmental Factor Justification 

Sea - Benthic Communities and 
Habitats 

The proposal is a terrestrial development that will not directly or indirectly 
impact on this factor 

People – Human Health The EPA Guidance for this factor provides the specific framework for 
considering the possible impacts to human health arising from the 
emission of radiation. Emission of radiation is not a consideration for this 
proposal 
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5. Flora and Vegetation 

5.1 EPA Objective 

The EPA’s objective for Flora and Vegetation is:  

To protect Flora and Vegetation so that biological diversity and ecological integrity are 
maintained. 

In the context of this objective: 

Ecological integrity is the composition, structure, function and processes of 
ecosystems, and the natural range of variation of these elements (EPA 2016a). 

5.2 Policy and Guidance  

The relevant policy and guidance for Flora and Vegetation is summarise in Table 5-1. 

Table 5-1: Policy and Guidance relevant to Flora and Vegetation 
Policy and Guidance Key Aspects 

Environmental Factor Guideline: 
Flora and Vegetation (EPA 2016a) 
 

This guideline provides an outline of how flora and vegetation is 
considered by the EPA in EIA process. Relevant matters discussed in 
guideline include the following: 
• Description of EIA considerations, including: 

o Application of the mitigation hierarchy; 
o The flora and vegetation affected by the proposal; 
o The potential impacts and the activities that will cause them; 
o Surveys and analyses required; 
o The significance of the flora and vegetation, and the risk to the 

flora and vegetation; and 
o The current state of knowledge of flora and vegetation and the 

level of confidence underpinning the predicted residual 
impacts; 

• Describes issues commonly encountered by the EPA during EIA of 
this factor; and 

• Provides a summary of the type of information that may be 
required by the EPA to undertake EIA related to this factor 

Technical Guidance – Flora and 
Vegetation Surveys for 
Environmental Impact Assessment 
(EPA 2016b) 
 

This guidance is intended to ensure adequate flora and vegetation data 
of an appropriate standard are obtained and used in EIA, specifically 
providing advice on: 
• Survey preparation and desktop study; 
• Determining the type of survey required; 
• Sampling techniques and survey design; and 
• Data analysis and reporting. 

Section 16 (e): EPA Strategic Advice 
on Exmouth Gulf, Summary of 
Public Submissions (EPA 2021b) 

The key relevance of the Strategic Advice is the location of the 
Proposal within the Ningaloo Coast World Heritage Area (NCWHA), 
which has natural connectivity to the Exmouth Gulf. Australia is a 
signatory to the World Heritage Convention and its government has 
duties to the protect the NCWHA. 
 
Potential impacts raised in the summary of submissions relevant to 
flora and vegetation and this Proposal include: 
• Spread of invasive species (weeds); 
• Unregulated camping destroying flora and vegetation; 
• Clearing of vegetation; 
• Loss of endemic distinct and priority flora and vegetation 

communities; and 
• Tramping of dune vegetation from unmanaged access. 
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5.3 Receiving Environment 

5.3.1 Studies and Investigations 

A desktop assessment and Detailed survey of the Proposal DE was undertaken by Ecoscape 
during 9-14 July 2018, in accordance with the EPA’s Technical Guidance – Flora and Vegetation 
Surveys for Environmental Impact Assessment (EPA 2016b). The Ecoscape Study Area is shown 
in Figure 8.  

The survey area did not include the tourist park or its immediate vicinity as this area is 
considered (and mapped) as “not vegetated”.  

The field survey was conducted as a single-phase survey. At least three floristic quadrats were 
recorded in each vegetation type in areas of native vegetation where the vegetation was in 
good or better condition, and at least one relevé in areas where access was unsafe (scree 
slope) or where survey time was restricted. (Relevés are unmeasured areas, with less 
background information collected but with the same effort applied to collecting a flora 
inventory as for quadrats).  

Opportunistic observations were conducted to contribute to a complete flora inventory. 
Targeted searches were conducted for conservation significant flora in areas of suitable 
habitat.  

On ground observations, supported by aerial photography, were used to describe the 
vegetation of the survey area. Extrapolated vegetation type extensions were approximated 
using a combination of aerial imagery interpretation and field observations.  

The Flora and Vegetation Technical Guidance (EPA 2016c) identifies autumn as the 
appropriate season of survey for the Carnarvon IBRA region as this is considered to represent 
the season following rainfall. However, Exmouth did not experience significant rainfall over 
the summer period (17.6 mm over January-April 2018) and did experience significant rainfall 
in June (141.8 mm over two events). The survey timing in July 2018 is therefore optimal as 
the survey was conducted approximately 5 weeks after the first significant rainfall event (46.2 
mm during 5-8 June 2018), with supplementary follow-up rainfall (95.6 mm on 19 June 2018). 
Additionally, the highest priority flora species (P2) identified as likely to occur based on the 
desktop assessment are described as having their flowering period corresponding with the 
survey period. 

Most annual species had not yet commenced flowering and are underrepresented in the flora 
inventory, however, none of the conservation significant species likely to occur, as identified 
by the database searches of previous records, are annuals thus constraints relating to this 
aspect are considered negligible. 

There were few references to flora and vegeation studies conducted in the general vicinity of 
the Proposal and none have been conducted in the areas corresponding with the survey area. 
This limited availabiltiy of contextual information at a regional and local scale was considered 
a moderate constraint in this survey. 

Further to the findings of the Ecoscape (2018) survey, a Targeted Flora Survey was undertaken 
in vegetation within and adjacent to the proposed impact areas from 15 to 17 March 2021 
(Strategen-JBS&G 2021). The scope of the survey was to undertake a targeted flora survey for 
Priority flora species within suitable habitat in the proposed impact area; and where Priority 
flora are recorded undertake further targeted surveys in areas outside the proposed impact 
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area to provide local context to population numbers. The targed flora survey area is shown in 
Figure 12. 

These survey reports are provided in Appendix A (Ecoscape 2018) and Appendix B (Strategen-
JBS&G 2021) respectively. 

Other surveys that have provided contextual information, particularly with respect to 
potential cumulative impacts are described below and are shown in Figure 13. 

Yardie Creek Road Realignment Biological Survey, Ecoscape 2020 

Ecoscape (2020) were engaged by Main Roads WA to undertake a biological survey of an area 
comprising 42.73 hectares including a detailed flora and vegetation and a basic fauna survey, 
associated with the Yardie Creek Road Realignment proposal. The survey area consists of 
three polygons that comprise a total of 42.73 hectares (ha), adjacent to an area previously 
surveyed (Ecoscape 2018) for the resort Proposal (Figure 2). 

A number of floristic quadrats were selected using aerial photography, environmental values 
and field observations to represent the vegetation values existing at the site. The unmarked 
quadrats were 30 m x 30 m in dimension, as required according to the EPA (2016) Technical 
Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment for the 
Carnarvon bioregion. Where the vegetation consisted of a narrow linear corridor, quadrats 
were linear but of the same overall size i.e., 900 m2. At least three quadrats per vegetation 
type were recorded for the detailed survey where there was sufficient extent. 

Threatened and Priority Flora identified during the desktop analysis and previous surveys as 
known or having potential to occur were targeted for searches in areas of potential habitat. 
Due to the relatively small extent of the survey area, the entire area was extensively searched 
on foot at 50 m intervals or less. 

The field survey was conducted over five days (50 hours) during 17-21 August 2020 which is 
outside of the optimal period for a primary survey within the bioregion according to the Flora 
and Vegetation Technical Guidance (EPA 2016). 

Exmouth Lighthouse Resort Borefield – Ecological Survey Report, Strategen-JBSG 2020 

Strategen-JBS&G were engaged by the Proponent to undertake a flora and vegetation survey 
within the then proposed new borefield area (Figure 8) to support a Native Vegetation 
Clearing Permit Application to be submitted under Part V of the EP Act.  

A desktop and field survey were undertaken in accordance with the EPA (2016) Technical 
Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment. A 
reconnaissance flora and vegetation survey was conducted across the site on 13 June 2020 
by one ecologist, with a targeted flora survey within areas likely to support conservation 
significant flora species. 

Flora and vegetation was described and sampled systematically at each survey site (relevé) 
and additional opportunistic collecting were undertaken wherever previously unrecorded 
plants were observed. 

5.3.2 Biogeographic Region 

Biogeographic regions are delineated on the basis of similar climate, geology, landforms, 
vegetation and fauna are defined in the Interim Biogeographic Regionalisation for Australia 
(IBRA) (DEE 2017). 
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The Proposal occurs within the Carnarvon IBRA region in the Cape Range CAR1 subregion, 
described as (CALM 2002): 

“…composed of quaternary alluvial, aeolian and marine sediments overlying 
Cretaceous strata. A mosaic of saline alluvial plains with samphire and saltbush low 
shrublands, Bowgada low woodland on sandy ridges and plains, Snakewood scrub on 
clay flats, and tree to shrub steppe over hummock grasslands on and between red sand 
dune fields. Limestone strata with Acacia stuartii or A. bivenosa shrubland outcrop in 
the north, where extensive tidal flats in sheltered embayments support mangal. Cape 
Range and Giralia dunefields form the northern part of Carnarvon Basin. Rugged 
tertiary limestone ranges and extensive areas of red aeolian dunefield, Quaternary 
coastal beach dunes and mud flats. Acacia shrublands over Triodia on limestone 
(Acacia stuartii or A. bivenosa) and red dunefields, Triodia hummock grasslands with 
sparse Eucalyptus trees and shrubs on the Cape Range. Extensive hummock grasslands 
(Triodia) on the Cape Range and eastern dune-fields. Tidal mudflats of sheltered 
embayments of Exmouth Gulf support extensive mangroves. Beach dunes with Spinifex 
communities. An extensive mosaic of saline alluvial plains with samphire and saltbush 
low shrublands along the eastern hinterland of Exmouth Gulf. Islands of the Muiron, 
Barrow, Lowendal and Montebello groups are limestone-based. Climate is arid, semi-
desert to subtropical climate, with variable summer and winter rainfall. Cyclonic 
activity can be significant, and cyclonic systems may affect the coast and hinterland 
annually”.  

5.3.3 Land Systems 

The Proposal is located within the Learmonth System, which is comprised of the Tertiary Trella 
limestone and Quarternary calceranite, colluvium, alluvium and aeolian sand. The System can 
be described as ‘Sandy outwash plans marginal to the Cape Range, supporting mainly soft 
spinifex hummock grassland with scattered acacia shrubs’ (DPIRD 2021).  

5.3.4 Vegetation 

Beard (1990) Botanical Subdistrict 

The Proposal occurs within the Carnarvon Botanical District of the Eremaean Province which 
is characterised by Acacia scrub and low woodland moving to tree and shrub steppe in the 
north (Beard 1990). 

Pre-European Vegetation  

Vegetation occurring within the region was initially mapped at a broad scale (1: 1 000 000) by 
Beard during the 1970s. This dataset formed the basis of several regional mapping systems, 
including the biogeographical region dataset (IBRA) for Western Australia (DEE, 2017) and the 
physiographic regions defined by Beard (1975).  

The pre-European vegetation association identified from the Ecoscape survey as occurring 
within the Development Envelope are: 

• Association 662, described as hummock grassland; shrub steppe; mixed acacia scrub & 
dwarf scrub with soft spinifex & Triodia basedowii. 

• Association 664, described as hummock grasslands, sparse tree-steppe; scattered 
bloodwood over soft spinifex & Triodia sp. indet. aff. Angusta (Triodia angusta). 
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The pre-European and current extents of these vegetation associations are listed in Table 5-2 
(Ecoscape 2018) and shown in Figure 9. 
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Table 5-2: Pre-European Vegetation Associations Extent  

Vegetation 
Association 

Pre-European 
Extent (ha) 

Current Extent in WA 
Current Extent IBRA 

Biogeographic Region 
(Carnarvon) 

Current ExtentIBRA 
Biogeographic sub-region (Cape 

Range)  

Current Extent Shire of 
Exmouth 

Current Extent in all DBCA 
Managed Land 

ha 
% Remaining of 
original extent 

ha 
% Remaining of 
current extent 

ha 
% Remaining of 
current extent 

ha 
% Remaining 
of current 
extent 

ha 

% Current Extent 
in All DBCA-
Managed Land  

662 284,795.92 282,125.59 99.06 281,154.14 99.64 281154.14 99.64 193,595.74 67.98 21394.594 8.19 

664 83,774.94 82,154.14 98.07 82,164.14 98.11 82164.14 98.11 82,154.14 98.06 55474.497 66.27 
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Of the seven vegetation types identified and recorded from within the survey area, four occur 
within the Proposal DE. These are described in Table 5-3 and shown in Figure 10. 

Existing cleared areas, including the existing Ningaloo Lighthouse Caravan Park are mapped 
as “not vegetation”. 

Table 5-3: Vegetation Types within the Development Envelope 

Landform Vegetation Type 
Location within Development 
Envelope 

Extent within 
Survey Area 

 ha (%)  

Extent within 
Development 
Envelope 
ha (% of 
survey area) 

Beach: Stable 
(Hind) Dunes 

AcRp shrubland (Acacia 
coriacea and Rhagodia 
preissii shrubland)  

On stable (hind) beach dunes, 
merging into vegetation type 
TeSlWa grassland. 

14.88  
(13.26%) 

0.17 
(1.14%) 

Cape Range: 
Limestone 

Mc shrubland (Melaleuca 
cardiophylla shrubland)  

On the Cape Range limestone 
slopes and crests. This 
vegetation type was continuous 
between the main survey area 
around the Ningaloo 
Lighthouse Holiday Park and 
Vlamingh Head Lighthouse, and 
the southern survey area. 

42.49 1 
(37.87%) 

13.45 
(31.65%) 

Ab shrubland (Acacia 
bivenosa shrubland) 

On the north and west-facing 
scree slopes of the Cape Range, 
near Vlamingh Head 
Lighthouse. 

1.58 
(1.41%) 

0.47 
(29.75%) 

Pindan 
Dunes: red 
Sand 

BaDp shrubland (Banksia 
ashbyi and Daviesia 
pleurophylla shrubland) 

On the red Pindan sand dunes, 
associated with both crests and 
swales. 

22.21 
(19.79%) 

21.00 
(94.55%) 

N/A 
Not vegetation 

Existing roads, caravan park 23.68 
(21.11%) 

10.25 
(43.27%) 

TOTAL AREA 
104.84 
(100.00) 

45.34  

1 The extents do not include the Ecoscape (2018) southern survey area (Inset A) 

 
The significance of these vegetation types (Ecoscape 2018) is discussed below:  

• AcRP shrubland (Acacia coriacea and Rhagodia preissii shrubland) 

 This vegetation type was observed to occur commonly on the northern and western 
shores of the North West Cape peninsula outside the survey area. Similar vegetation is 
considered to be widespread and has been reported from near Learmonth, adjacent to 
Exmouth, near the entrance to the Cape Range National Park, and along the coast to 
the west of Cape Range (Ecoscape 2108).  This recorded vegetation type and the 
adjacent TeSlWa grassland, do not have any conservation significance, nor are they 
considered to have any regional or local significance, and both are represented within 
the conservation estate in Jurabi Coastal Park and Cape Range National Park. 

• Mc shrubland (Melaleuca cardiophylla shrubland) 
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 This is the most commonly occurring vegetation type within the survey area and 
Development Envelope. Similar vegetation is considered to be widespread and has been 
reported within Cape Range. None of the recorded vegetation types of the Limestone 
Hills of Cape Range have any formal conservation significance, and although endemic 
to the Cape Range, are considered to be widespread within and adjacent to the Range 
that extends for approximately 80 km to the south. These vegetation types are 
represented within the conservation estate in the Cape Range National Park 

• Ab shrubland (Acacia bivenosa shrubland) 

 This vegetation type is a somewhat species-poor version of Mc shrubland and, while of 
restricted extent due to its association with landforms that are restricted in extent, it is 
considered widespread within Cape Range. None of the recorded vegetation types of 
the Limestone Hills of Cape Range have any formal conservation significance, and 
although endemic to the Cape Range, are considered twidespread within and adjacent 
to the Range that extends for approximately 80 km to the south. These vegetation types 
are represented within the conservation estate in the Cape Range National Park 

• BaDp shrubland (Banksia ashbyi and Daviesia pleurophylla shrubland) 

This was the single vegetation type recorded from the red Pindan dunes and is 
substantially similar to described vegetation from the same area in other documents 
(Keighery & Gibson 1993; Meissner 2010a; 2010b; Pringle 1987 in Ecoscape 2018). 
Although this vegetation type does not have any formal conservation significance, all 
previous surveys that have included this landform and the vegetation upon it have 
considered the vegetation to be of significance for various reasons including it being 
confined to a restricted landform or having unique floristic composition. In particular, 
earlier survey (Miessner 2010b in Ecoscape 2018) contend that while red sand dunes 
occur to the south of the survey area, the northern dunes where this vegetation type 
was recorded have a different floristic composition to the southern dunes and are 
represented by small (approximately 50 ha) area within the Jurabi Coastal Park. These 
northern dunes are otherwise not protected corresponding with Unallocated Crown 
Land (UCL). It may also be significant as habitat for Daviesia pleurophylla (P2). In 
conclusion, this vegetation type is considered locally and potentially regionally 
significant. 

None of the existing vegetation has any formal conservation significance i.e., none is 
representative of any currently described Threatened Ecological Community (TEC) or Priority 
Ecological Community (PEC). 

Vegetation condition 

The vegetation of the survey area ranged from Excellent condition to Degraded condition 
(Table 5-4, Figure 11), with the better condition vegetation (Very Good and Excellent) 
associated with the limestone soils of the Cape Range and the red Pindan dunes east and 
south of the Caravan Park. Areas close to the roads, Holiday Park, powerline, along the 
sewerage line from the Caravan Park to the settling ponds to the south, and on the coastal 
side of Yardie Creek Road were in lesser condition, generally rated as such due to the amount 
of Buffel Grass (*Cenchrus ciliaris) in these areas.  
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Table 5-4: Vegetation Condition 

Vegetation condition 

Extent within 
Survey Area 1 

Extent within 
Development 

Envelope 

ha (%) ha (% of survey area) 

Excellent 17.91 (15.96%) 2.62 (2.68%) 

Very Good 52.53 (46.82%) 10.25 (10.51%) 

Good 10.85 (9.67%) 3.58 (3.67%) 

Poor 2.01 (1.79%) 1.37 (1.40%) 

Degraded 5.21 (4.64%) 3.86 (3.96%) 

Completely Degraded - - 

Not vegetated (unvegetated coastal dunes, roads, caravan park 
etc) 

23.36 (21.11%) 23.66 (24.25%) 

1 The extents do not include the Ecoscape (2018) southern survey (inset) area. 
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Threatened and Priority Ecological Communities 

A Protected Matters Search Tool (PMST, Australian Government & DotEE 2018a) search was 
conducted using a 10 km buffer from a central point of the survey area. The search did not 
identify any EPBC-listed TECs within the search area buffer (Ecoscape 2018). 

5.3.5 Flora 

A total of 169 vascular flora species were recorded from within the survey area from floristic 
quadrats, releves and opportunistic observations (Ecoscape 2018). Eight (4.76%) were 
introduced species. Ten could not be identified with certainty to species level and six were 
only identified to family level due to insufficient diagnostic reproductive (flowering/fruiting) 
material. The timing of the field survey, approximately 5 weeks following significant rainfall, 
was optimal for identifying shrub species, however, annual species were largely small and had 
not yet commenced flowering. Consequently, due to the low probability for accurate 
identification, they were not collected unless there was sufficient diagnostic material. 

The families with the highest number of taxa were Poaceae (23 taxa), Fabaceae (22), 
Malvaceae (14) and Asteraceae and Myrtaceae (seven each). The most commonly recorded 
genera were Acacia (nine taxa), Triodia (five taxa) and Ptilotus and Scaevola (four taxa each). 
The most commonly encountered species were Solanum lasiophyllum, recorded from 15 of 
19 quadrats and releves, and *Cenchrus ciliaris (Buffel Grass), from 12 of 19 quadrats and 
releves. 

The full floral inventory is provided in Appendix A (refer to Table 21, Appendix 3).  

Conservation Significant Flora 

No EPBC Act-listed or WC Act-listed Threatened Flora were recorded in the survey area. 

Seven Priority flora species were confirmed as occurring within the survey area, with a further 
species considered likely to have been collected, although this could not be confirmed due to 
the lack of diagnostic material (Ecoscape 2018): 

• Daviesia pleurophylla (P2) which was a dominant and characteristic species on the red 
Pindan dunes. 

• Tinospora esiangkara (P2) which was recorded from two locations (two plants), one on 
the red Pindan dunes and one on the western face of Vlamingh Head, in exposed 
limestone. 

• Corchorus ?congener (not confirmed but considered likely) (P3), was recorded from 
one location on coastal dunes. This species is represented by 140 records on 
NatureMap and has a southwest-northeast distribution of approximately 475 km. 

• Eremophila forrestii subsp. capensis (P3) occurred occasionally, generally in small 
groups of 2-6 plants, on exposed limestone. This taxon is represented by eight records 
on NatureMap, all of them on the North West Cape, with a north-south distribution of 
approximately 50 km.  Six of these records are located within the conservation estate. 

• Grevillea calcicola (P3) as recorded from one quadrat on exposed limestone; this 
species was not flowering at the time of survey and additional plants are likely to occur 
in similar areas. Grevillea calcicola has a north-south distribution of approximately 70 
km, and approximately half of the 15 NatureMap records are from within the 
conservation estate or lands that are of conservation interest and have potential to be 
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added to the conservation estate in the future. It has been previously recorded from 
within the survey area. 

• Stackhousia umbellata (P3) was a characteristic species from areas of exposed 
limestone and, in any given area within the habitat range, occurred at a density of 2-
20 plants per 100 m2. There are 15 records of this species listed on NatureMap, all 
except one from the North West Cape Peninsula within an approximate 110 km north-
south range, with an outlier record from the Dampier Archipelago approximately 280 
km to the northeast. 

• Brachychiton obtusilobus (P3) occurred on limestone, generally close to or within minor 
gorges but in the more exposed parts. Thirteen records of this species are listed on 
NatureMap, all from within the North West Cape peninsula, within an approximate 60 
km north-south range. Approximately half are located within conservation estate. 

Of these, the two Priority 2 listed species are considered the most significant (Ecoscape 2018): 

• Daviesia pleurophylla (P2) 

Daviesia pleurophylla is known from seven records listed on NatureMap (DPAW 2007-
2018) and has a north-south distribution of approximately 70 km. Five of these records 
are from within 8 km of the survey area. All records with collecting information confirm 
that this species occurs on red dunes, of which only a a small extent is apparently within 
the Jurabi Coastal Park and therefore species restricted to this landform are unlikely to 
be significantly represented within the conservation estate.  

One of the NatureMap records is located within conservation estate; a 1970 collection 
from near Yardie Creek (in an area that, on aerial imagery, appears to be red sand dunes 
although Meissner (2010b in Ecoscape 2018) contends that these dunes are floristically 
different). There is no record of how many plants were in the population and it is 
unknown if this plant/population is still extant.   

However, the overall lack of records of this species implies that, as well as being poorly 
known and under-represented within the conservation estate, this species is likely to be 
geographically restricted and also of significance for that reason. 

 

• Tinospora esiangkara (P2) 

Tinospora esiangkara is represented by nine records on NatureMap (DPAW 2007-2018), 
all within a 30 km north-south range on the North West Cape peninsula, although this 
record would extend this range by approximately 20 km. Only one of the NatureMap 
records is associated with the conservation estate.  

Two plants of this species were recorded during this survey; one within a floristic quadrat 
on red Pindan sand and one during targeted searches (site traverses) on limestone, 
although it is possible that additional plants occur as the plant itself is not significant or 
showy and is similar in structure to other climbing species within the survey area.   

Of the vouchered specimens of Tinospora esiangkara, only two location records have 
plant numbers listed (one plant and three plants), suggesting that it is sparsely 
distributed where it occurs, as was observed during this survey, consistent with 
observations by Meissner (2010a; 2010b in Ecoscape 2018).  
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This species also occurs in the Northern Territory, in Kakadu National Park and Arnhem 
Land, and in Queensland from Cooktown and northwards, including on Torres Strait 
islands. 

Targeted Flora Survey 

The Targeted Survey (Strategen-JBSG 2021) was conducted over the entire proposed impact 
area. The following conservation significant taxa were targeted based on the results of the 
Ecoscape (2018) report: 

• Daviesia pleurophylla (P2) 

• Tinospora esiangkara (P2) 

• Corchorus congener (P3) 

• Eremophila forrestii subsp. capensis (P3) 

• Grevillea calcicola(P3) 

• Stackhousia umbellata (P3) 

• Brachychiton obtusilobus (P4). 

Any conservation species identified were recorded, with population density and extent 
mapped. Where conservation significant flora were identified, suitable habitat outside of the 
proposed impact area was searched to provide local context. 

The survey recorded seven Priority flora species, with one taxa (Stackhousia umbellata) 
present within the proposed Impact area. Table 5-5 summarises the Priority flora recorded. 
Figure 12 shows survey effort and the distribution of priority flora recorded within and outside 
of the proposed Impact area. 

Table 5-5: Priority Flora Recorded During the Targeted Survey 

Row Labels Total abundance 
Abundance within the  
proposed impact area 

Brachychiton obtusilobus 3 0 

Corchorus ?congener 6 0 

Daviesia pleurophylla 228 0 

Eremophila forrestii subsp. capensis 10 0 

Grevillea calcicola 2 0 

Stackhousia umbellata 640 19 

Tinospora esiangkara 6 0 

Significant Flora and Flora of Taxonomic Interest 

The vascular flora of the area is known to have both southern, temperate and eremaean, 
arid and semi-arid, affinities, and many species from either of these zones are at either the 
northern (for southern species) or southern (for eremaean species) end of their natural 
range. Geographically, all species are at the western extent of their distribution due to the 
survey area location. Physical characteristics of many species, including attributes such as 
leaf size and shape, and the amount of hairiness of some species, were also at the extremes 
of their recorded physiological ranges.  

Recorded flora that are considered significant within the study area and according to the 
criteria outlined in the Flora and Vegetation Technical Guidance (EPA 2016c):  

• Alyogyne aff. pinoniana, as it is known in this report, is of significance as it displays 
anomalous features in respect to its leaf shape. The only other record of this taxon 
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sensu. stricto. in the Western Australian Herbarium from the vicinity also displays these 
anomalous features, thus it is possible that there may be sufficient taxonomic variation 
to suggest that it may be a new species or subtaxon. 

• Banksia ashbyi subsp. boreoscaia; range edge for the genus Banksia (except for tropical 
species) and for this species and subspecies 

• Hibbertia spicata subsp. spicata; part of a known disjunct population, separated from 
the main southwest distribution by approximately 500 km. Within the survey area it 
was a widespread and characteristic species of the shrublands on limestone. 

• Olax aurantia; part of a known disjunct population, separated from the main southwest 
distribution by approximately 500 km; this species was sparsely distributed on the red 
Pindan dunes. 

• Owenia reticulata; range extension of over 100 km (according to the distribution 
illustrated on NatureMap, DPAW 2007-2018 in Ecoscape 2018). It was sparsely 
distributed on the red Pindan dunes. 

• Paraneurachne muelleri; range extension of over 100 km. This is the first record of this 
wide-ranging species from the peninsula and a range extension of over 100 km. It was 
recorded from one quadrat on limestone. 

• Synostemon rhytidospermus; range extension of over 100 km. It was observed 
occurring sparsely in cracks on limestone slopes, in shrubland vegetation. 

Only one taxon was considered as potentially of taxonomic interest. Alyogyne aff. pinoniana, 
(in Ecoscape 2018) exhibited only slightly lobed leaves, whereas most specimens of Alyogyne 
pinoniana sensu stricto housed in the Western Australian Herbarium exhibited more deeply 
divided, crenulate-margined leaves. One specimen in the Herbarium, also from Cape Range 
(J. English 204), was considered to match the specimens collected during this survey 
suggesting there may be variation within the species confined to this area. 

None of the above are of conservation significance. No flora species collected from within 
the survey area (Ecoscape 2018) are of specific taxonomic interest.   

Introduced Flora 

A desktop search of DPIRD identified 45 Declared Pests species under the Biosecurtiy and 
Agriculture Management Act 2007 (BAM Act) for the Shire of Exmouth, of which none have 
been collected within from within 10 km of the Ecoscape (2018) survey area. Similarly of the 
32 Weeds of National Signifiance (WON) listed for Australia, non have been collected within 
10 km of the survey area. However, Tamarix aphylla (Athel Tree, Tamarix, Salt Cedar) that is 
a listed species (and Declared Pest plant) is ferequently planted as a shade tree in arid and 
semi-arid areas, including at the Lighthouse Caravan Park (Ecoscape 2018). 

The immediate environs of the existing Ningaloo Lighthouse Caravan Park were not included 
in the Ecoscape (2018) field survey. 

Eight introduced flora species (weeds), representing 4.76% of the total flora species, were 
recorded during the field survey (Figure 12). Buffel Grass (*Cenchrus ciliaris) was the most 
commonly recorded introduced species occurring in 12 of 19 quadrats and relevés, and was 
a major contributor to vegetation condition assessment of Very Good being the highest (best) 
vegetation condition score recorded for all areas near the Holiday Park and near roads and 
other infrastructure.  



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 82 

One Declared Pest plant and WONS species was recorded; a single *Tamarix aphylla clump 
(most likely a single, large plant, Plate 1) was recorded on the beach north of the Caravan 
Park. It is unknown if this was deliberately planted, however, given its position at the end of 
a minor creek draining from the nearby Caravan Park where this species is the most common 
planted shade tree and wind break, it is likely to have invaded the area. However, despite 
being listed as a Declared Pest and WONS weed, there are no management requirements. 

5.4 Potential Impacts 

The Proposal requires up to 3.98 ha of native vegetation to be cleared (Figure 1). 

The following potential impacts to Flora and Vegetation associated with the Proposal have 
been identified: 

• Direct loss of 3.98 ha of native vegetation resulting from clearing and ground 
disturbance. 

• Direct loss of 19 individuals of Priority 3 species Stackhousia umbellata, which 
represents 3% of the known local population with 640 individuals recorded within the 
wider area. 

• Indirect impacts to adjacent native vegetation, resulting in habitat loss, degradation, 
and fragmentation, as a result of the Proposal. Contributing factors may include the 
spread of invasive species (weeds); and altered fire regimes. 

• Cumulative loss of habitat for conservation significant fauna. 

These impacts in combination with climate change, may exacerbate impacts to flora and 
vegetation. Climate change in Western Australia is likely to increase in frequency and intensity 
of cyclones and be responsible for increases in temperature (Western Australian Government 
2012). 

An assessment of the potential direct and indirect impacts of the Proposal on Flora and 
Vegetation is provided in Section 5.1.5. 
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5.5 Assessment of Impacts 

5.5.1 Direct Impacts 

Clearing of native vegetation will result in the permanent loss of 3.98 ha of native vegetation, 
with the impacts vegetation associations, types and conservation significant flora shown 
Table 5-6 and Table 5-7. This impact is not considered significant on either a regional or local 
scale.  
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Table 5-6: Direct Impacts on Pre-European Vegetation 

Vegetati
on 
Associati
on 

Pre-
European 
Extent 
(ha) 

Current Extent in WA 
Current Extent 
Carnarvon IBRA 
Biogeographic Region 

Current Extent 
Cape Range IBRA 
sub region 

Current Extent Shire 
of Exmouth 

Current Extent in 
all DBCA Managed 

Land 

Extent within 
Development 

Envelope  

Proposed clearing 
extent 

Regional Extent 
Remaining 

ha 

% 
Remaini
ng of 
original 
extent 

ha 

% 
Remaini
ng of 
current 
extent 

ha ha 

% 
Remaini
ng of 
current 
extent 

ha 

% 
Current 
Extent 
in All 
DBCA-
Manag
ed Land  

ha 

 % Of 
remaini
ng 
extent 
in Cape 
Range 
IBRA 
sub 
region 

Propos
ed 
clearin
g 
extent 
(ha) 

% Of 
remaini
ng 
extent 
in Cape 
Range 
IBRA 
sub 
region 
to be 
impacte
d  

% 
Remaini
ng 
Carnarv
on IBRA 
Region 

% 
Remaini
ng Shire 
of 
Exmout
h 

662 
284,795.

92 
282,125.

59 
99.06 

281,154.
14 

99.64 
281154.

14 
99.6

4 
193,595.

74 
67.98 

21394.
59 

8.19 
30.2

9 
0.01 3.35 < 0.01 99.64 67.98 

664 
83,774.9

4 
82,154.1

4 
98.07 

82,164.1
4 

98.11 
82164.1

4 
98.1

1 
82,154.1

4 
98.06 

55474.
50 

66.27 
15.1

5 
0.02 1.16 < 0.01 98.11 98.06 
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Table 5-7: Direct Impacts on Vegetation within the Development Envelope 

Landform Vegetation Type 
Location within 
Development 

Envelope 

Extent 
within 
Survey 
Area 
(ha) 

Extent within 
Development 

Envelope  

Extent to be 
Cleared  

ha 
% of 
survey 
area 

ha 
% of 
survey 
area 

C
o

as
ta

l Z
o

n
e

 

Beach: 
Foredune 

TeSIWa grassland  

On more stable of 
the foredunes, 
above the high 
water mark. 

3.39 0 0 0 0 

(Triodia epactia, 
Spinifex longifolius 
and Whiteochloa 
airoides low 
hummock 
grassland/tussock 
grassland 

Beach: Stable 
(Hind) Dunes 

AcRp shrubland  On stable (hind) 
beach dunes, 
merging into 
vegetation type 
TeSlWa grassland. 

14.88 0.17 1.14 0 0 
(Acacia coriacea 
and Rhagodia 
preissii shrubland)  

Li
m

e
st

o
n

e
 H

ill
s 

o
f 

C
ap

e
 R

an
ge

 

Cape 
Range/Beach 
Interzone: 
Limestone 

AbFb Interzone between 
the Cape Range 
and beach; the 
substrate is 
frequently beach 
sand between 
smooth limestone 
boulders, on the 
west-facing 
footslopes of the 
Cape Range. 

3.27 0 0 0 0 

Acacia bivenosa 
and Ficus 
brachypoda mid 
sparse shrubland 
over Triodia  

epactia, Triodia 
glabra and Triodia 
angusta mid 
hummock grassland 

Cape Range 
Scree Slope: 
Limestone 

Mc shrubland  

On the Cape Range 
limestone slopes 
and crests. This 
vegetation type 
was continuous 
between the main 
survey area around 
the Ningaloo 
Lighthouse Holiday 
Park and Vlamingh 
Head Lighthouse, 
and the southern 
survey area. 

42.49 1 13.45 31.65 0.64 1.51 

(Melaleuca 
cardiophylla 
shrubland)  

Cape Range: 
Limestone 

Ab shrubland  

On the north and 
west-facing scree 
slopes of the Cape 
Range, near 
Vlamingh Head 
Lighthouse. 

1.58 0.47 29.75 0.06 3.8 

(Acacia bivenosa 
shrubland) 

Cape Range: 
Gorge 
Limestone 

AbSaAt shrubland 

In the gorges on 
the Cape Range 
limestone 

0.69 0 0 0 0 

Acacia bivenosa, 
Senna  

artemisioides 
subsp.  

oligophylla and 
Acacia  
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Landform Vegetation Type 
Location within 
Development 

Envelope 

Extent 
within 
Survey 
Area 
(ha) 

Extent within 
Development 

Envelope  

Extent to be 
Cleared  

ha 
% of 
survey 
area 

ha 
% of 
survey 
area 

tetragonophylla 
mid open 
shrubland over 
Triodia  

angusta and 
Scaevola  

tomentosa mid 
hummock 
grassland/low 
shrubland 

R
e

d
 P

in
d

a 
D

u
n

e
s 

Pindan 
Dunes: red 
Sand 

BaDp shrubland  On the red Pindan 
sand dunes, 
associated with 
both crests and 
swales. 

22.21 21 94.55 3.28 14.77 
(Banksia ashbyi and 
Daviesia 
pleurophylla 
shrubland) 

N/A N/A Not vegetation 
Existing roads, 
caravan park 

23.68 10.25 43.27 0 0 

TOTAL 69.7 N/A N/A 3.98 N/A  

1:  Excludes the Ecoscape (2018) southern survey area 
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No Threatened flora is known within the study area.  

One flora species of conservation significance was recorded within the proposed impact area 
(Stackhousia umbellata) with 19 individuals present. This represents 3% of the known local 
population of this taxa, with 640 individuals recorded within the wider area. This species is 
known from 27 records, all but two of which are confined to within 105 km of the North West 
Cape (DBCA 2007-). The remaining two records are known from an island 20 km north west 
of Dampier. Habitat for Stackhousia umbellata is present throughout the limestone ranges 
surrounding the proposed impact area, with additional surveys highly likely to add to 
numbers. This is demonstrated by the Ecoscape (2020) undertaken for the nearby MRWA 
Yardie Creek Road Realignment Project which found an addition 99 individuals within the 
surrounding area, contiguous with the Resort DE. 

The remaining priority flora were recorded outside of the proposed impact area. 

The proposed clearing is unlikely to result in significant impacts to conservation significant 
flora at either a local or regional scale. 

5.5.2 Indirect Impacts - Habitat Loss, Degradation and Fragmentation 

Habitat loss and fragmentation affect the survival of individual populations as well as entire 
species and, in time, may affect the functioning of entire ecosystems, particularly where large-
scale clearing occurs. 

The vegetation types (Table 5-3) correspond with three major habitat types within the survey 
area. As shown in Table 6.8 almost all of the development envelope occurs within the Cape 
Range Limestone habitat (13.92 ha of which 0.7 ha will be cleared) and to a lesser extent the 
Pindan Dunes red Sand (21 ha of which 3.28 ha will be cleared). No new clearing will occur 
within the Beach: Stable Hind Dunes habitat. 

Coastal dunes are widespread and indirect impacts are likely to be limited to temporary 
disturbance due to windblow sand during construction; and weed invasion exacerbated by 
soil disturbance as a result of redevelopment of the adjacent area (existing caravan park). 

The limestone hills and crest, and to a lesser extent the minor habitat type occurring within 
them (gorges and gullies, and scree slopes), are largely resistant to degradation due to the 
hard substrate that resists weed invasion and erosion in most forms, even when cleared. 
Sheltered gorges and gullies are more prone to weed invasion due to the more protected 
environment, and scree slopes more prone to wind and water erosion if vegetation is 
removed.  

The red Pindan dunes are locally more restricted and have a higher potential for degradation 
as clearing exposes the soil to wind erosion, and the sandy soils are more susceptible to weed 
invasion. These dunes are also almost the only habitat for Daviesia pleurophylla (P2) which, 
on a population scale, is almost entirely confined to this habitat type. This species was not 
recorded within the development footprint during the Targeted Flora Survey (Strategen 
2021). The proposed clearing within this habitat is small-scale and there will be no direct 
impact on this species.  

No Threatened Flora species are known to occur within approximately 50 km of the survey 
area, and the proposed development will not affect these species.   
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Fragmentation is unlikely to be significant as a result of the Proposal as the area, in general, 
forms contiguous habitat and this is unlikely to change in the future. 

5.5.3 Indirect Impacts – Invasive Species 

Invasive species compete with flora and vegetation and compete for resources, increase 
herbivory and severity of disease impacts, and alter the physical environment in ways that 
exclude native species or promote invasive species (EPA 2016s).  

As described in Ecoscape (2018), eight introduced species were recorded from the survey 
area; one is a Declared Pest plant and WONS species. *Tamarix aphylla has been planted as 
a shade tree and windbreak within the Caravan Park, and a single individual was recorded 
within the survey area on the beach edge, at the head of a minor creek draining the Caravan 
Park. Although this species is potentially invasive, and the individual is unlikely to have been 
deliberately planted, invasion by this species does not overall appear to have occurred, 
however, may potentially occur in the future.  

Buffel Grass (*Cenchrus ciliaris), introduced as a pastoral species, is significantly affecting the 
vegetation condition in parts of the survey area, particularly on sandy soils and adjacent to 
human development including roads. Clearing, especially on sandy soils, potentially provides 
additional habitat for this species.  

Kapok Bush (*Aerva javanica) was observed along all road verges throughout the survey area, 
however the only uncleared areas where this species was recorded was adjacent to the 
sewerage pipe between the Caravan Park and the sewage settling ponds to the south, and on 
the scree slopes between the Vlamingh Head Lighthouse and Yardie Creek Road. This species 
has the potential to invade any cleared area.  

Stinking Passion Flower (*Passiflora foetida) was observed in only one minor gorge within the 
survey area, although it has potential to invade other areas.  

None of the other introduced species recorded from the survey area (*Bidens subalternans 
var. simulans, unidentified succulent, Date Palm *Phoenix dactylifera, or Common Sowthistle 
*Sonchus oleraceus) are likely to have a significant impact should development within the 
survey area occur. 

5.5.4 Indirect Impact – Fire Regimes 

Fire occurs naturally in the landscape as a result of lightning strike and vegetation has evolved 
to recover rapidly.  Fire has also been used by Traditional Owners to flush game and generate 
new growth that attracts herbivores and has been used by pastoralists to generate new 
growth that is more palatable to livestock (Ecoscape 2018).  

Although fire is an important process for regeneration and renewal of many Australian species 
and ecosystems, some fire regimes can adversely impact flora and vegetation through 
alteration of the structure and composition of vegetation, increased soil erosion, and 
expansion of weed and feral animal populations (EPA 2016a).  

A review of bushfire history has been undertaken to inform the Bushfire Management Plan 
(BMP) required as part of the Development Application for the Proposal (Strategen-JBS&G 
2019). A review of the yearly burnt area maps on Firewatch show that the last significant fire 
in the North West Cape occurred in 1998 where a significant bushfire occurred around 
Exmouth and extended out to the proposed development. Other than the bushfire in 1998, 
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fire mapping shows no burnt areas occurring in the North West Cape near the proposed 
development between 1989 and 2019.  

No evidence of recent fire was observed within the survey area during either the 2018 
ecological survey (Ecoscape 2018) or the 2019 inspection for the BMP (Strategen-JBS&G 
2019). 

As part of the bushfire risk assessment, whilst the historical evidence indicates a bushfire 
outside of the development is possible, it was noted that the likelihood of bushfire within or 
around the Proposal area, is not considered a likely occurrence. The Proposal is unlikely to 
alter the frequency, intensity or extent of fires. 

5.5.5 Indirect Impact – Changing Climate 

Climate change impacts on native flora and vegetation may be of importance as a cumulative 
impact when taking all changing factors into account, however, of its own, climate change is 
unlikely to be to be a significant factor in the Proposal DE. Given the small scale of proposed 
clearing, any effects on the flora and vegetation cumulatively with climate change are unlikely 
to be significant.  

The survey area was considered to extend to the high-water mark, which, with anticipated 
sea-level rise (of approximately 0.12 m by 2030) associated with a warming climate, may be 
affected by climate change (Ecoscape 2018). However, no new development within the 
coastal dunes is proposed, therefore this aspect is not significant to the flora and vegetation 
values of the survey area. 

5.5.6 Cumulative impacts 

The existing and reasonably foreseeable6 activities considered in assessment of predicted 
extent of cumulative impacts to native vegetation within the local and regional context are 
those that will cumulatively impact on current known extents of flora and vegetation 
impacted by this Proposal and for which quantitative impact data is available. This assessment 
has accordingly considered the following: 

• Existing disturbance within local proximity to the Proposal (Cape Range peninsula) and 
the Exmouth Region7 – the impact of historical clearing to date, is considered to be 
incorporated into the calculations for remaining extent of native vegetation, as per the 
DBCA March 2019 update of the Statewide Vegetation Statistics (GoWA 2019). 

• Reasonably foreseeable activities, being: 

o Main Roads WA’s (MRWA) Yardie Creek Road Alignment Project to the extent of 
data available as part of Main Roads WA referral to the EPA 
(https://www.epa.wa.gov.au/proposals/yardie-creek-road-realignment-project); 
and 

o Gascoyne Gateway Ltd’s proposed Single Jetty Deep Water Port and Renewable 
Hub to the extent of data available as part of the referral to the EPA 
(https://www.epa.wa.gov.au/proposals/single-jetty-deep-water-port-
renewable-hub).  

 
6  Reasonably foreseeable future activities as defined within the EPA’s Procedures Manual (EPA 2021)  
7 The spatial extent of likely regional impacts is constrained to the western extent of the Exmouth Gulf and surrounds, which is 

represented by the cadastral boundary of the Shire of Exmouth (Refer to Section 15) 

https://www.epa.wa.gov.au/proposals/yardie-creek-road-realignment-project
https://www.epa.wa.gov.au/proposals/single-jetty-deep-water-port-renewable-hub
https://www.epa.wa.gov.au/proposals/single-jetty-deep-water-port-renewable-hub
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In review of the information available for the Gascoyne Gateway proposal (Gascoyne Gateway 
2021), the land side disturbance is fully located within Vegetation Association 663, 
approximately 28 km from the Proposal. The proposed Resort impacts on VSA 662 and 664 
only. The Gascoyne Gateway proposal has therefore not been considered further in the 
following cumulative impact assessment. 

Available ecological survey data for the MRWA proposal (Ecoscape 2020) has been compared 
to the data for this Proposal (Ecoscape 2018), noting that both survey areas do not overlap 
but are contiguous.  

No Commonwealth EPBC Act-listed or Western Australian BC Act-listed Threatened Flora 
were recorded in either of the Proposal survey areas.  

The cumulative impacts to flora and vegetation associated with the implementation of the 
Proposal, assuming the Yardie Creek Road Alignment Project proceeds, are summarised 
below.  The impact calculations take into consideration that a portion of the road intersects 
the resort footprint, as shown in Figure 13.  

Direct impacts 

• Loss of up to 10.91 ha of contiguous native vegetation in addition to existing historical 
disturbance, within the Cape Range peninsula and the broader Cape Range-IBRA sub 
region, as described in  

• Table 5-8. 

• Loss of up to 9.45 ha of VA 662, impacting on 0.003 % of the remaining extent within 
the broad Cape Range sub-region (99.6%) and 0.03 % of the remaining extent within 
the Shire of Exmouth (67.98%), as described in Table 5-9 and Figure 9. 

• Loss of up to 8.25 ha of VA 664, impacting on 0.009 % of the remaining extent within 
the broad Cape Range sub-region (98.11%) and 0.01 % of the remaining extent within 
the Shire of Exmouth (98.06%), as described in Table 5-9 and Figure 9. 

• The implementation of both proposals will see a cumulative impact to the landforms 
limestone hills of Cape Range and red sand dunes, however with no cumulative impact 
for recorded vegetation types on landforms, as the proposals have no overlapping 
vegetation types within these, as shown in Table 5-10. 

• A combined loss of up to 37 individuals of Stackhousia umbellata (P3) out of a known 
population of 739 individuals recorded within the wider area. This species is known 
from 27 records, all but two of which are confined to within 105 kilometres of the North 
West Cape (DBCA 2007). The remaining two records are known from an island 20 km 
north-west of Dampier. Habitat for Stackhousia umbellata is present throughout the 
limestone ranges surrounding the proposed impact area and is unlikely to be 
significantly impacted at a local or regional scale, by either proposal individually or in 
combination.  

Indirect impacts 

The following potential for cumulative indirect impacts has been considered:  

• As shown in Figure 13 the current indicative road impact area (disturbance footprint) 
intersects approximately 920 m length of the Proposal DE, with an average width of 25 
m (0.002 ha). Fragmentation is unlikely to be significant should both proposals 
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development occur, as the area for both DEs in general forms contiguous habitat and 
this is unlikely to change in the future 

• The combined extent of clearing within both VAs and vegetation habitat types noted 
in the discussion on direct impacts above (approximately 15.4 ha in total), is unlikely to 
have a significant impact in terms of habitat loss or degradation given the remaining 
extents of these VAs and habitat types. 

• Invasive species, particularly Buffel grass, have been observed during ecological 
surveys for proposals within their respective DE’s. Weed invasion of both pro areas 
following road construction through the limestone hills and crest VTs is less likely as 
the limestone hills and crest, and to a lesser extent the minor habitat type occurring 
within them (gorges and gullies, and scree slopes), are largely resistant to degradation 
due to the hard substrate that resists weed invasion and erosion in most forms, even 
when cleared. Clearing, especially on sandy soils, potentially provides additional 
habitat for this species and will pose the greatest risk during construction activities for 
both proposals.  

• In Section 5.4.4, it was noted that the likelihood of bushfire within or around the 
Proposal area, is not considered a likely occurrence. The proposed road construction 
and final sealed form, in combination with this Proposal, is unlikely to cumulatively 
alter the frequency, intensity or extent of fires. 

• Given the small scale of proposed cumulative clearing (approximately 15.4 ha), as for 
the individual Proposal, any effects on the flora and vegetation cumulatively with 
climate change are unlikely to be significant 
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Figure 13: Yardie Creek Road Realignment Project Development Envelope relevant to the Proposal DE (Source: DWER)  
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Table 5-8: Cumulative Assessment of Impacts of Clearing of Native Vegetation within Cape Range Sub Region  

Impact Area Ningaloo 
Lighthouse Resort 
(ha) 

Yardie Creek Road 
Realignment 
(ha) 

Cumulative total 
extent 
(ha) 

Survey Area 112.2 42.73 154.93 

Development Envelope / Proposal Area 45.34 41.0 86.34 

Disturbance Footprint / Activity Area 13.63 12.30 25.93 

Area to be Cleared 3.98 6.931 10.91 

1: Area determined using MRWA spatial data, and as reported in Table 5.10 

 

Table 5-9: Cumulative Assessment of Impacts on Pre-European Vegetation Associations Extent within Cape Range Sub Region 

Vegetation 
Association 

Pre-
European 

Extent (ha) 

Current Extent in WA 
Current Extent IBRA 

Biogeographic Region 
(Carnarvon) 

Current ExtentIBRA 
Biogeographic sub-region 

(Cape Range) 

Current Extent Shire of 
Exmouth 

Current Extent in all DBCA 
Managed Land 

Ningaloo 
Lighthouse 
proposed 
clearing 
extent 

Yardie Creek 
Road 

Realignment 
proposed 
footprint 

Z1Z Resorts 
Clearing 
Permit 

CPS8913/1 
borefield 

access 
tracks 

Cumulative 
Extent (to be 

cleared) 

Regional 
Cumulative 

impact – 
Remaining 

if all 
proposals 
proceed  

Cape Range 
sub-region 

% Of extent 
remaining 

that will be 
impacted 

Local 
cumulative 

impact -
remainign if all 

proposal 
proceed 
Shire of 

Exmouth 

% Of 
extent 

remaining 
that will 

be 
impacted 

ha 
% remaining 

of original 
extent 

ha 
% remaining 

of current 
extent 

ha 
% remaining 

of current 
extent 

ha 

% 
remaining 
of current 

extent 

ha 

% Current 
Extent in All 

DBCA-
Managed Land 

ha ha ha ha ha ha 

662 284,795.92 282,125.59 99.06 281,154.14 99.64 281154.14 99.64 193,595.74 67.98 21394.59 8.19 3.35 3.80 2.3 9.45 281,144.69 0.003 193,586.29 0.03 

664 83,774.94 82,154.14 98.07 82,164.14 98.11 82164.14 98.11 82,154.14 98.06 55474.50 66.27 1.16 7.09 0 8.25 82,155.89 0.009 82,145.89 0.01 
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Table 5-10: Cumulative Assessment of Impacts on Vegetation Types associated with Landforms 

Landform 
Vegetation 

Type 

Extent 
wtihin 
Resort 

Survey Area 

Extent 
wtihin Road 

Project 
Survey Area 

Extent 
within 

Clearing 
Permit 

Survey Area 

Cumulative 
Local Extent  

Extent to be 
cleared - 
Resort 

Extent to 
be 

cleared - 
Road 

Extent 
within 

Clearing 
Permit 
Area  

Cumulative 
Extent to be 

Cleared  

Proportion of 
Cumulative 
Local Extent 

% Impact of 
Resort on 

Local Extent 

ha ha ha ha ha ha ha ha % % 

C
o

as
ta

l Z
o

n
e

 

Beach: Foredune 
TeSIWa 
grassland  

3.39 0 0 3.39 0 0 0 0 0 0 

Beach: Stable 
(Hind) Dunes 

AcRp 
shrubland  

14.88 0 0 14.88 0 0 0 0 0 0 

Li
m

e
st

o
n

e
 H

ill
s 

o
f 

C
ap

e
 R

an
ge

 

Cape Range/Beach 
Interzone: 
Limestone 

AbFb 
shrubland 

3.27 0 0 3.27 0 0 0 0 0 0 

Cape Range Scree 
Slope: Limestone 

Mc 
shrubland 

42.49 0 0.18 42.67 0.64 0 0 0.64 1.50 1.50 

Cape Range: 
Limestone 

Ab shrubland  1.58 0 0 1.58 0.06 0 0 0.06 3.80 3.80 

Cape Range: Gorge 
Limestone 

AbSaAt 
shrubland 

0.69 0 0 0.69 0 0 0 0 0.00 0 

Limestone hills 
GvTe 
shrubland 

0 3.88 0 3.88 0 1.21 0 1.21 31.19 0 

Limestone hills 
McTw 
shrubland 

0 13.78 0 13.78 0 2.51 0 2.51 18.21 0 
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Landform 
Vegetation 

Type 

Extent 
wtihin 
Resort 

Survey Area 

Extent 
wtihin Road 

Project 
Survey Area 

Extent 
within 

Clearing 
Permit 

Survey Area 

Cumulative 
Local Extent  

Extent to be 
cleared - 
Resort 

Extent to 
be 

cleared - 
Road 

Extent 
within 

Clearing 
Permit 
Area  

Cumulative 
Extent to be 

Cleared  

Proportion of 
Cumulative 
Local Extent 

% Impact of 
Resort on 

Local Extent 

ha ha ha ha ha ha ha ha % % 

Limestone foothills 
FbTa 
shrubland 

0 7.59 0 7.59 0 1.22 0 1.22 16.07 0 

Rocky limestone 
gullies 

GcTa 
shrubland 

0 0.51 0 1.20 0 0.11 0 0.11 9.17 0 

Sa
n

d
 D

u
n

e
s 

an
d

 P
la

in
s 

Pindan Dunes: red 
Sand 

BaDp 
shrubland  

22.21 0 61.33 22.21 3.28 0 2.3 5.58 25.12 14.77 

Red sand dunes BaTg 0 1.23 0 2.89 0 0.01 0 0.008 0.28 0 

Sandplains AsTe 0 10.69 0 10.69 0 1.4 0 1.4 13.10 0 

Sandplains CzTg 0 3.30 0 3.3 0 0.47 0 0.47 14.24 0 

Total Native Vegetation Extent 88.51 40.98 61.51 132.02 3.98 6.93 2.3 13.21 10.00 3.01 
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5.6 Mitigation Measures 

The objective of the mitigation measures is to reduce the residual impact to Flora and 
Vegetation within the Development Envelope resulting from the implementation Proposal.  

The key mitigation measures for Flora and Vegetation are: 

Minimise 

• Planning and design of buildings and associated infrastructure and tracks to utilise all 
the existing disturbed areas, to limit the amount of clearing required for new facilities. 

• Minimising risk of human sources of bushfire ignition by managing vegetation fuel 
loads within the Development Envelope particularly in the vicinity of power network 
and fuel service station and providing designated smoking areas and butt bins 
throughout the facility.  

• Minimise fire risk through landscaping with low-threat and managed gardens, planted 
sparsely enough to achieve exclusion in accordance with AS 3959—2018 Construction 
of Buildings in Bushfire-Prone Areas (AS 3959; SA 2018). 

• Active weed management throughout the Proposal construction and subsequent 
operation (e.g., spraying, removal). In particular, the planted invasive species, 
*Tamarix aphylla are proposed to be removed part of the redevelopment and replaced 
with native vegetation.  

• A weed management plan to minimise the establishment of invasive (weed) species 
will be included in the Construction and Operations management plans. The weed 
management plan will include management measures to identify and management any 
invasive flora introduced to the resort. 

• Management of visitor access through dunes to the beach adjacent to the Proposal 
(responsibility of the Shire of Exmouth) to be assisted by designing the foreshore access 
track within the Proposal DE as a formal pathway to discourage uncontrolled access 
through the coastal dunes. 

Rehabilitate 

• Revegetation of cleared and degraded areas through landscaping around the 
development, utilising native grassland and shrub mixes and sparse trees, to mimic the 
surrounding hummock grassland and dune vegetation found currently surrounding the 
site.  

5.7 Assessment and Significance of Residual Impacts  

The Proposal will result in: 

• Clearing of 3.98 ha of native vegetation, within an existing tourist facility, zoned for 
tourist development under the Shire of Exmouth’s Local Planning Scheme.  

• Direct loss of 19 individuals of Priority 3 species Stackhousia umbellata, for the 
Proposal and 37 cumulatively, which represents 3% and 5% of the known local 
population respectively, with 739 individuals recorded within the wider area. 

No direct or indirect impacts to Conservation Reserves will occur. 
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The clearing required for the Proposal is not considered to have significant residual impacts, 
either individually or cumulatively, at either a local or regional scale and therefore the 
objectives of this factor can be met. 

The proposed mitigation measures for the Proposal will adequately address the risk of 
cumulative indirect impacts described in Section 5.4.6. Overall, the predicted cumulative 
impacts to flora and vegetation associated with implementation of current proposals for the 
region, in addition to historical disturbance, are not considered to be significant at either a 
local or regional scale.  

5.8 Environmental Outcomes 

The environmental outcomes resulting from the implementation of the proposal, with respect 
to flora and vegetation are: 

• no disturbance of native vegetation outside of the disturbance footprint (Figure 1) as a 
result of the Proposal; and 

• no significant cumulative impact to flora and vegetation at either a local or regional 
scale, as measured by disturbance to Vegetation Associations within the disturbance 
footprints the combined activities of the Proposal and the proposed MRWA Yardie 
Creek Road Realignment.  
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6. Terrestrial Fauna 

6.1 EPA Objective 

The EPA’s objective for Terrestrial Fauna is:  

To protect Terrestrial Fauna so that biological diversity and ecological integrity are 
maintained. 

In the context of this objective: 

Ecological integrity is the composition, structure, function and processes of 
ecosystems, and the natural range of variation of these elements (EPA 2016a). 

6.2 Policy and Guidance  

The relevant policy and guidance for Terrestrial Fauna is summarised in Table 6-1.  

Table 6-1: Policy and Guidance relevant to Terrestrial Fauna 
Policy and Guidance Key Aspects 

Environmental Factor Guideline: 
Terrestrial Fauna (EPA, 2016c) 

 

This guideline provides an outline of how Terrestrial Fauna is 
considered by the EPA in the EIA process. Relevant matters discussed 
in the Guideline include the following: 

• Description of EIA considerations, including: 
o Application of the mitigation hierarchy; 
o The terrestrial fauna affected by the proposal; 
o The potential impacts and the activities that will cause them; 
o Surveys and analyses required; 
o The significance of and risks to the fauna; 
o The current state of knowledge of terrestrial fauna and the level 

of confidence underpinning the predicted residual impacts; 
o Describes issues commonly encountered by the EPA during EIA 

of this factor; and 
o Provides a summary of the type of information that may be 

required by the EPA to undertake EIA related to this factor. 

The Proponent has specifically considered this guidance in the 
following ways: 

• Surveys and analyses undertaken and planned to describe the 
receiving environment and its significance; 

• Identification of activities which may lead to impacts to terrestrial 
fauna; and 

• Application of the mitigation hierarchy in elements of Proposal 
design. 

Technical Guidance – Terrestrial 
Fauna Surveys (EPA, 2016d) 

 

This guidance is intended to provide information on standards and 
protocols for terrestrial fauna surveys to ensure adequate data of an 
appropriate standard are obtained and used in EIA, specifically 
providing advice on: 

• Survey preparation and planning; 
• Determining the type of survey required; and 
• Presentation and reporting. 
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Policy and Guidance Key Aspects 

Technical Guidance – Sampling 
Methods for Terrestrial Vertebrate 
Fauna (EPA, 2016e) 

 

This guidance is intended to provide information on standards and 
protocols for terrestrial fauna surveys to ensure adequate data of an 
appropriate standard are obtained and used in EIA, specifically 
providing advice on: 

• Pre-survey protocols; 
• Determining the level of survey required; 
• Sampling techniques for specific fauna; and 
• Survey design; and Data analysis and reporting. 

Technical Guidance – Sampling of 
short range endemic invertebrate 
Fauna (EPA, 2016f) 

 

This Guidance provides information on the standards and methods of 
survey required to assist in collecting the appropriate data on short 
range endemic species (SREs) for EIA. 

For the purpose of this Guidance, SREs are defined as terrestrial and 
freshwater invertebrates that have naturally small distributions of less 
than 10,000 km2. Within this distribution, the actual areas occupied 
may be small, discontinuous or fragmented. 

Within the context of EIA in Western Australia, the term SRE has 
effectively been used in this Guidance Statement to refer only to 
surface dwelling invertebrates.  

Section 16 (e): EPA Strategic Advice 
on Exmouth Gulf, Summary of 
Public Submissions (EPA 2021b) 

The key relevance of the Strategic Advice is the location of the 
Proposal within the Ningaloo Coast World Heritage Area (NCWHA), 
which has natural connectivity to the Exmouth Gulf. Australia is a 
signatory to the World Heritage Convention and its government has 
duties to the protect the NCWHA. 
 
Submissions noted that the Cape Range peninsula supports a rich 
diversity and endemism of invertebrate species, reptiles and birds. 
Specific reference was made to the following conservation significant 
species: 

- Stygiochiropus sympatricus millipede, Critically Endangered 
under the Biodiversity Conservation Act 2016 (BC Act). 

- Black-flanked rock-wallaby (Petrogale lateralis), Vulnerable 
(EPBC Act, BC Act). 

Potential impacts raised in the summary of submissions relevant to 
terrestrial fauna and this Proposal include: 
• Clearing and fragmentation of fauna habitat. 
• Pest and predation from invasive species (foxes, cats) 
• Poor waste management and associated increase in seagulls 
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Policy and Guidance Key Aspects 

Other guidance 
State 
• Pearson, D.J. (2013). Recovery plan for five species of rock 

wallabies: Black-footed rock wallaby (Petrogale lateralis), 
Rothschild rock wallaby (Petrogale rothschildi), Short-eared rock 
wallaby (Petrogale brachyotis), Monjon (Petrogale burbidgei) and 
Nabarlek (Petrogale concinna) 2012-2022. (DPAW 2013)  

 
Commonwealth 
• Draft National Recovery Plan for the Australian Fairy Tern Sternula 

nereis (DoEE 2109)  
• Draft referral guideline for 14 birds listed as migratory species 

under the EPBC Act, DoEE 2015. 
• EPBC Act Policy Statement 3.21 - Industry Guidelines for avoiding, 

assessing and mitigating impacts on EPBC Act listed migratory 
shorebird species. DOEE, 2015.  

•  Conservation Advice Petrogale lateralis black-flanked rock-wallaby. 
(DoEE 2016).  

•  National Light Pollution Guidelines for Wildlife Including Marine 
Turtles, Seabirds and Migratory Shorebirds. DoEE 2020.  

• Survey guidelines for Australia's threatened mammals. EPBC Act 
survey guidelines 6.5. DSEWPC, 2011.  

• Wildlife conservation plan for Migratory Shorebirds. 
Commonwealth of Autralia 2006 

 

6.3 Receiving Environment 

6.3.1 Studies and Investigations 

Terrestrial Vertebrate Fauna 

A desktop assessment and Level 1 survey of the Proposal was undertaken by Ecoscape during 
9-14 July 2018, in accordance with the EPA’s Technical Guidance – Terrestrial Fauna Surveys 
(EPA 2016b). The Ecoscape Study Area is shown in Figure 14 and the report is provided in 
Appendix A.  

The fauna field assessment included identifying fauna habitat, with fauna species identified 
opportunistically based on sightings, calls, remains, diggings and other signs. Potential 
habitats for conservation significant species were identified and evaluated and their 
likelihood of occurrence assessed.  There were no or negligible constraints in relation to the 
survey adequacy.  

Yardie Creek Road Realignment Biological Survey, Ecoscape 2020 

Ecoscape (2020) were engaged by Main Roads WA to undertake a biological survey of an area 
comprising 42.73 hectares including a basic fauna survey, associated with the Yardie Creek 
Road Realignment proposal. This survey has been considered for contextual information, 
particularly with respect to potential cumulative impacts are described below and is shown 
in Figure 13. 

The basic fauna survey incorporated a number of survey techniques as per the Terrestrial 
Fauna Technical Guidance (EPA 2020a) including habitat assessment, active searches (day and 
night-time), raking of spoil heaps and leaf litter, searches for secondary evidence such as scats 
and tracks and use of trail cameras for the detection of fauna, as well as opportunistic 
searches. Terrestrial vertebrate fauna were the main targets of the field survey.  
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The fauna habitats present within the survey areas were identified and mapped. Fauna 
habitats were described as an area which is distinguishable from its surrounding area by its 
landform, vegetation and fauna assemblage occupying the area. In addition, its likelihood to 
harbour specialised fauna species which are not found in adjacent areas was taken into 
consideration.  

The survey was conducted over four days (40 hours) during 18-21 August 2020. The season 
was not optimal for survey, which according to the EPA (2020a) Fauna Technical Guidance is 
in spring (September to November) to ensure sampling during peak activity of reptiles, 
amphibians and birds. Survey timing for these fauna groups is dependent on warm 
temperatures and/or rainfall events, mammal activity is not dependent on weather and is 
therefore not constrained. 

Despite the suboptimal season of survey according to the Technical Guidance, daytime 
temperatures were in the 25-28° range and where observed, reptiles were moving rapidly 
and therefore not torpid.  
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Short Range Endemic Invertebrates 

A desktop assessment was undertaken by Bennelongia (2021a) to determine the likelihood of 
potential occurrence of short range endemic (SRE) invertebrates, including conservation 
significant species, within the vicinity of the Proposal and outline the potential impacts to 
SREs from the Proposal. Existing records of terrestrial invertebrates and associated habitat 
information were examined to appraise the likelihood of SRE or listed invertebrate species 
occurring in the vicinity of the Proposal. 

The factors considered when evaluating the SRE status of each species in the Bennelongia 
(2021a) report were the known range of the species, habitat(s) at the collection location(s) 
and the spatial extent and connectivity of these habitats, as well as the distribution patterns 
of phylogenetically related surrogate species (ideally members of the same genus). 

SRE habitat prospectivity was assessed by reviewing recent vegetation and landform mapping 
(Ecoscape 2018), as well as observations from a brief reconnaissance trip by Bennelongia 
between the 12th and 14th of January, 2021. Emphasis was placed on identifying relict, 
isolated, sheltered, or moist habitats, such as rocky outcrops, that are generally considered 
to be more prospective for SRE species. 

Bennelongia (2021a) were engaged to undertake a SRE survey in accordance with Technical 
Guidance – Sampling of short range endemic invertebrate Fauna (EPA, 2016f) to provide 
additional information to, and to confirm (or otherwise) the conclusions of, the desktop 
assessment (Appendix C).  The field work for this survey was undertaken from 15 to 19 March 
2021, with the final report incorporating the survey findings. The aim of the survey was to 
collect species from recognised SRE groups in representative habitats within the Proposal 
area and associated borefield. 

A total of eight sites (Figure 14) were sampled using a range of active search methods (Table 
2 of Appendix C) that varied at each site according to habitat, knowledge of the biology of 
certain taxa and visual observations of burrows or other signs of target species. These sites 
were distributed across each of the habitats present (red Pindan dune crests, red Pindan dune 
swales, rocky hills and slopes, and sheltered gullies and minor caves associated with 
limestone). Site selection was also based on recent vegetation and landform mapping 
(Ecoscape 2018), as well as observations from the brief recognisance trip by Bennelongia. 

Many SRE Groups are most active, and therefore likely to be collected, during and 
immediately following substantial rainfall. A very significant amount of rain fell 13 days before 
the start of the survey: the weather station at Exmouth town recorded a total of 123 mm 
rainfall from 1-3 March 2021. Unfortunately, no more rain was recorded in the survey area 
during the remainder of March, with the exception of 0.2 mm on 15 March, the first day of 
the survey.   
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Seabirds and Shorebirds 

Pendoley Environmental (Pendoley 2022) were engaged by the Proponent to conduct a 
desktop assessment to identify the seabirds and migratory shorebirds that are likely to use 
the Proposal site and adjacent beach habitat and identify the potential Impacts of lighting to 
migratory shorebirds/seabirds if present. The report is provided in Appendix O.   

Seabird species are those which spend most of their lives at sea, are highly pelagic or coastal, 
and forage on the ocean while shorebirds are wader species which inhabit the shorelines of 
coasts and inland water bodies for most of their lives.  Shorebirds are particularly associated 
with wetland habitat (DBCA 2017 in Pendoley 2022).  

Birds of prey that frequently inhabit coastal areas, referred to as “marine raptors”, as they 
have adaptations that allow them to utilise marine coastal environments to survive. These 
include ospreys, white-bellied sea-eagles, kites, falcons and harriers. 

Seabird, shorebird and marine raptor breeding, roosting and foraging activity was reviewed 
for the area within a 6 km radius of the Proposal (Figure 16).  The 6 km radius was selected to 
capture the impacts of light from the Proposal area while excluding the impacts associated 
with the town of Exmouth and the Department of Defence facilities. At sea habitat used by 
foraging marine birds was considered in this assessment for those species likely to occur 
within a 20 km radius of the Proposal, as this is the distance that land-based artificial light can 
be detected by nocturnal species. 

The assessment has considered the relative impact on birds predicted from the modelled 
historical campground lighting compared to the proposed Resort lighting. The report provides 
recommendations for additional lighting management specific to shorebirds/seabirds, where 
required in addition to those that also to protect marine turtles. The potential cumulative 
impacts of light from the Defence Harold E Holt antenna array and increased human presence 
on resident and migratory seabirds, shorebirds and marine raptors is also considered. 
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Figure 16: Location of desktop review area for seabird and shorebird terrestrial habitat within 6km radius of the Development Envelope
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6.3.2 Fauna Habitat 

Five terrestrial fauna habitat types were recorded from within the Ecoscape (2018) survey 
area: 

• Dune crest; 

• Dune swale; 

• Rocky hills and slopes; 

• Sheltered gullies and minor caves; and 

• Coastal dunes. 

None of the habitat types are confined to the survey area and all occur commonly in areas 
adjacent to the survey area. The most confined of these habitat types are those associated 
with the red Pindan dunes, that while occupying an estimated 3,500 ha in the local area 
(including approximately 22 ha within the survey area), are isolated by at least 40 km from 
the nearest similar habitat type.  

The fauna habitats that occur within the Proposal DE, described in Table 6-2 and Figure 17, 
are dune swales, rocky hills and slopes and sheltered gullies and minor caves.  
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Table 6-2: Terrestrial Fauna Habitat Type Description  

Habitat type Description Photo 
Extent within 
Survey Area 
 (ha) 

Extent 
within DE 
 (ha) 

Dune swale The red Pindan dune swales of the 
eastern and southeastern portion of 
the survey area were vegetated largely 
by Spinifex (Triodia) hummock grasses, 
with varying cover of low to medium 
(less than 2 m high) shrubs (and rarely 
mallees) and extensive bare soil areas. 
Except directly under more dense 
shrubs, and within the Spinifex 
hummocks, there is virtually no leaf 
litter. Low trees or mallees are only 
very sparsely present thus there are no 
logs in most areas, and only very small 
logs in the mallee patches.   

The dune swales formed significant 
habitat for some of the reptile 
assemblage including Ctenophorus 
species (Dragon Lizards) and Aprasia 
rostrata (Ningaloo Worm-lizard, P3). 
The occasional mallee provided habitat 
for the smaller bird species.  

 

17.89 17.52 
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Habitat type Description Photo 
Extent within 
Survey Area 
 (ha) 

Extent 
within DE 
 (ha) 

Rocky hills 
and slopes 

The rocky hills and slopes of the Cape 
Range, with extensive areas of exposed 
limestone and loose limestone rocks, 
were vegetated largely by low shrubs 
and Spinifex (Triodia) hummock 
grasses. Leaf litter is almost entirely 
absent and there are no logs present in 
this habitat.  

The loose limestone rocks provide 
significant habitat for much of the 
reptile assemblage including 
Diplodactylus capensis (Cape Range 
Stone Gecko, P2). 

 

47.14 14.05 

Sheltered 
gullies and 
minor caves 

The rugged limestone Cape Range had 
a small number of sheltered gullies that 
included minor caves, providing shaded 
habitat for fauna species. Minor caves 
also occurred around the knoll with the 
Vlamingh Head Lighthouse. The 
vegetation within these gullies included 
taller shrubs and small trees (e.g., 
Acacia tetragonophylla, Ficus 
brachypoda), as well as low shrubs and 
Spinifex (Triodia) hummock grasses. 
Leaf litter was present in some of the 
more sheltered areas, not including the 
minor creeklines that formed these 
gullies.  

The sheltered gullies, and in particular 
the minor caves, provided habitat for 
reptiles including Lerista allochira 

 

1.19 0.04 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 111 

Habitat type Description Photo 
Extent within 
Survey Area 
 (ha) 

Extent 
within DE 
 (ha) 

(Cape Range Slider, P3) and 
Diplodactylus capensis (Cape Range 
Stone Gecko, P2), and small mammals 
including Pseudantechinus roryi. In 
areas more isolated from human 
contact, the gullies would provide 
habitat for Petrogale lateralis (Black-
flanked Rock Wallaby, EN), however, 
the Wallaby was not present within the 
survey area. 
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6.3.3 Seabirds and Shorebirds Habitat and Occurrence 

The North West Cape provides ecologically important feeding, roosting and breeding habitat 
for many species of resident and migratory seabirds, shorebirds and marine raptors. Marine 
birds can be categorised as resident (primarily remain in the region during breeding and non-
breeding activities) or migratory/dispersive (present in the region for only part of its 
breeding/non-breeding cycle).  

Migratory species are present in the area annually during predictable seasons. The exception 
to this includes international migratory species that may remain in the region during the 
austral winter, returning to their northern hemisphere breeding ground biannually; separate 
meta populations within a species with a resident cohort that remain in the region breeding 
in the austral winter; migratory cohort occur in the region during the austral winter after 
having bred further south during the austral summer; as well as migratory species that breed 
in the region during the austral summer that may remain during the austral winter instead of 
dispersing to their non-breeding grounds closer to the equator (Pendoley 2022). 

The terrestrial areas situated within 6 km and marine areas situated within 20 km of the 
proposal site provide habitat for: 

• resident and migratory seabirds, including species of terns, noddies, cormorants and 
shearwaters; and 

• resident and migratory shorebirds. Resident species include plovers, curlews, egrets and 
oystercatchers. Migratory species pass through the region in the austral summer, which 
is part of the East Asian-Australasian Flyway (Bamford et al. 2008 in Pendoley 2022), on 
their way to northern Australia, from breeding grounds in the Northern Hemisphere or 
wintering grounds in New Guinea. Migratory shorebird species include plovers, 
sandpipers, stints, curlews, knots and godwits (Pendoley 2022). 

Fifty one shorebird species have been recorded along the Ningaloo coastline in the Proposal 
region (Pendoley 2022). The families that represented the main species were the sandpipers 
(Scolopacidae; 23 species), plovers (Charadriidae; 12 species), pratincoles (Glareolidae; 10 
species) and herons (Ardeidae: 6 species). The most abundant species in the study area were 
the grey-tailed tattler, red-necked stint (Calidris ruficollis), bar-tailed godwit and the greater 
sand plover (Charadrius leschenaultia). Higher numbers of migratory shorebirds were 
recorded along the Ningaloo coast in the Proposal region and surrounds during the austral 
summer (Surman & Nicholson 2015, Bamford et al. 2008 in Pendoley 2022). 

Appendix O provides a detailed description of seabirds, seasonal occurrence, and breeding of 
birds of prey, seasonal occurrence of roosting and foraging seabirds and shorebirds, resident 
and migratory shorebirds occurring along the Ningaloo coastline within the vicinity of the 
Proposal DE 

Conservation significance marine birds 

The database searches for marine birds recorded within the Proposal region (terrestrial areas 
within a 6 km radius - nominally between the resort and the Mildura Wreck to the north-east, 
and Wobiri to the south west) as well as those that occur within a 20 km of the proposal 
region at sea, identified the following: 

• Ten EPBC listed species of seabird, two listed marine raptor species and 11 listed 
species of shorebird (refer to Section 13, Table 13-6); and  
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• 18 species of seabird, three marine raptor species and 30 species of shorebird 
protected by State legislation (BC Act), listed in Table 6-3. 

The species identified include migratory and resident seabirds, shorebirds and marine raptors 
that occur at sea nocturnally, and would not normally occur within the Proposal region, as 
they can be attracted to bright lights from a distance of 20 km. Of the species identified, those 
observed during the Ecoscape (2018) field survey are described in Section 6.3.4, Table 6-4.  

 

Table 6-3: Biodiversity Act 2016 listed seabird and shorebird species occurring within the 
Proposal area (Pendoley 2022)  

Category Species 

Biodiversity Conservation Act 
2016 – Wildlife Conservtaion 
(Specially Protected Fauna) 

Notice 2018 

Seabirds Southern Giant, Petrel, Macronectes giganteus IA 

Streaked Shearwater, Calonectris leucomelas IA 

Wedge-Tailed Shearwater, Puffinus pacificus EN 

Hutton’s Shearwater, Puffinus huttoni VU 

Fleshy-footed Shearwater, Ardenna carneipes EN, IA 

Indian Yellow-nosed Albatross, Thalassarche carteri IA 

Wilson's Storm Petrel, Oceanites oceanicus IA 

Red-Tailed Tropicbird, Phaethon rubricauda IA 

Lesser Frigatebird, Fregata ariel IA 

Gull-billed Tern, Sterna nilotica macrotarsa IA 

Caspian Tern, Sterna caspia IA 

Crested Tern, Thalasseus bergii IA 

Roseate Tern, Sterna dougallii IA 

Common Tern, Sterna hirundo longipennis IA 

Little Tern, Sternula albifrons IA 

Fairy Tern, Sterna nereis nereis VU, IA 

Bridled Tern, Onychoprion anaethetus IA 

White-winged Black Tern, Sterna leucoptera IA 

Birds of Prey Osprey, Pandion haliaetus cristatus IA 

Grey Falcon, Falco hypoleucos VU 

Peregrine Falcon, Falco peregrinus macropus OS 

Shorebirds Black-tailed Godwit, Limosa limosa IA 

Bar-tailed Godwit, Limosa lapponica menzbieri CR, IA 

Little Curlew, Numenius minutus IA 

Whimbrel, Numenius phaeopus variegatus  IA 

Eastern Curlew, Numenius madagascariensis  CR, IA 

Marsh sandpiper, Tringa stagnatilis IA 

Common Greenshank, Tringa nebularia IA 

Wood sandpiper, Tringa glareola IA 

Terek Sandpiper, Xenus cinereus IA 

Common Sandpiper, Actitis hypoleucos IA 

Grey-tailed Tattler, Tringa brevipes IA 
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Category Species 

Biodiversity Conservation Act 
2016 – Wildlife Conservtaion 
(Specially Protected Fauna) 

Notice 2018 

Ruddy Turnstone, Arenaria interpres IA 

Asian Dowitcher, Limnodromus semipalmatus IA 

Red Knot, Calidris canutus EN, IA 

Great Knot, Calidris tenuirostris CR, IA 

Sanderling, Calidris alba IA 

Red-necked Stint, Calidris ruficollis IA 

Long-toed Stint, Calidris subminuta IA 

Sharp-tailed Sandpiper, Calidris acuminata IA 

Curlew Sandpiper, Calidris ferruginea CR, IA 

Pectoral Sandpiper, Calidris melanotos IA 

Broad-billed Sandpiper, Limicola falcinellus IA 

Ruff, Philomachus pugnax IA 

Painted Snipe, Rostratula australis EN 

Grey Plover, Pluvialis squatarola IA 

Pacific Golden Plover, Pluvialis fulva IA 

Lesser Sand Plover, Charadrius mongolus EN, IA 

Greater Sand Plover, Charadrius leschenaultii VU, IA 

Oriental Plover, Charadrius veredus IA 

Oriental Pratincole, Glareola maldivarum IA 

Biodiversity Conservation Act 2016 – Wildlife Conservation (Specially Protected Fauna) Notice 2018 conservation codes: 

• IA – Protected Under International Agreement; 

• VU – Vulnerable; 

• EN – Endangered; 

• CR – Critically Endangered; 

• OS – Other Specially-protected Fauna 

6.3.4 Terrestrial Fauna Assemblage 

Forty-six vertebrate fauna species, listed in Table 6-4, were recorded during the field survey 
from opportunistic observations, during targeted searches, motion camera records and 
secondary signs. The species consist of six mammals (three introduced), 28 birds and 12 
reptiles.  

Table 6-4: Recorded Fauna Species 

Species Common Name Conservation Code 

Mammals 

Felis catus Feral Cat - 

Oryctolagus cuniculus Common Rabbit - 

Osphranter robustus Common Wallaroo - 

Ovis aries Sheep - 

Pseudantechinus roryi Rory Cooper’s False Antechinus - 

Tachyglossus aculeatus Short-beaked Echidna - 

Reptiles 
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Species Common Name Conservation Code 

Gehyra pilbara Pilbara Dtella - 

Lerista allochira  Cape Range Slider P3 

Lerista bipes North-western Sandslider - 

Lerista elegans Elegant Slider - 

Lerista macropisthopus subsp. fusciceps Unpatterned Robust Slider - 

Lerista miopus Northern Dotted-line Robust Slider - 

Lerista planiventralis Keeled Slider - 

Menetia greyii Common Dwarf Skink - 

Morethia lineoocellata West Coast Morethia Skink - 

Morethia ruficauda subsp. exquisita Lined Firetail Skink - 

Notoscincus ornatus Ornate Soil-crevice Skink - 

Simoselaps bertholdi Jan's Banded Snake - 

Birds 

Aquila audax Wedge-tailed Eagle - 

Calamanthus campestris Rufous Fieldwren - 

Chroicocephalus novaehollandiae Silver Gull - 

Chrysococcyx basalis Horsefield's Bronze-cuckoo - 

Circus assimilis Spotted Harrier - 

Coracina novaehollandiae Black-faced Cuckoo-shrike - 

Corvus orru Torresian Crow - 

Cracticus nigrogularis Pied Butcherbird - 

Dromaius novaehollandiae Emu - 

Elanus axillaris Black-shouldered Kite - 

Emblema pictum Painted Finch - 

Falco berigora Brown Falcon - 

Falco cenchroides Australian Kestrel - 

Gavicalis virescens Singing Honeyeater - 

Haliastur sphenurus Whistling Kite - 

Lalage tricolor White-winged Triller - 

Lichmera indistincta Brown Honeyeater - 

Malurus leucopterus White-winged Fairy-wren - 
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Species Common Name Conservation Code 

Manorina flavigula Yellow-throated Miner - 

Merops ornatus Rainbow Bee-eater - 

Pandion haliaetus Eastern Osprey IA 

Pardalotus rubricatus Red-browed Pardalote - 

Pardalotus striatus Striated Pardalote - 

Poodytes carteri Spinifexbird - 

Ptilonorhynchus guttatus Western Bowerbird - 

Rhipidura leucophrys  Willie Wagtail - 

Stipiturus ruficeps Rufous-crowned Emu-wren - 

Taeniopygia guttata Zebra Finch - 

 

Of the six mammals recorded (Ecoscape 2018), none were of conservation significance and 
three were introduced (cat, rabbit, sheep). The native species were Euro (Osphranter 
robustus) and Echidna (Tachyglossus aculeatus), both of which are common, frequently 
encountered, highly visible and wide-ranging and not requiring specific habitat types, and 
Pseudantechinus roryi, which was recorded on motion camera in a minor cave to the east of 
the Vlamingh Head Lighthouse. This small carnivorous marsupial is not of conservation 
significance and has a range extending from the North West Cape peninsula, which is a 
disjunct population, through the Pilbara, Great Sandy Desert, Little Sandy Desert, Gibson 
Desert and Great Victoria Desert bioregions. consider The Cape Range population may 
represent an undescribed taxon (Menkhorst & Knight 2011 in Ecoscape 2018). For this reason, 
this species may be considered as significant (EPA 2016d).  

Twelve reptiles were recorded during the field survey, only one of which was of conservation 
significance: Lerista allochira (Cape Range Slider, P3). This species is known only from the 
North West Cape peninsula, inhabiting a known range of approximately 70 km north-south 
and 20 km east-west. All habitat types provided suitable areas for various reptile species. 

The suite of reptiles, and the number of individuals observed during the field survey was 
considered by Ecoscape (2018) to be low compared to what was expected given the weather 
conditions and season of survey. It is possible that the extremely hot and dry summer (Section 
5.1.3.1) may have affected reptile populations, and residual populations may have been lower 
than usual.  

Twenty-eight bird species were recorded. Only one, the Osprey (Pandion haliaetus), was of 
conservation significance is listed for protection under international agreements, however, is 
frequently recorded in mostly coastal areas all over Australia, and also in Sulawesi, Java, New 
Guinea and New Caledonia (Atlas of Living Australia 2018). No other species of conservation 
significance were recorded, and all recorded birds are considered as commonly occurring. All 
habitat types were utilised by various species. 
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6.3.5 Conservation Significant Vertebrate Fauna 

A review of databases and previous survey reports in the proximity of the survey area was 
undertaken, including the following sources:   

• PMST search (Australian Government & DotEE 2018a, search reference PMST_2V6IIK) 
using a 10 km buffer around a central point within the survey area; 

• NatureMap (DPaW 2007-2018), using a 10 km buffer of a point central within the 
survey area; 

• DBCA database search (search reference FAUNA#5758), using a 20 km buffer around a 
central point; and 

• previous survey reports. 

The database and literature searches identified conservation significant vertebrate fauna 
species that have been previously recorded at or near the survey area, or for the PMST, where 
the species or suitable habitat ‘may’ occur or is ‘likely to occur’.  The conservation significant 
species included in the database searches (Table 19 of Appendix A) comprised:  

• three mammals; two identified only via the PMST, both as ‘species or habitat may 
occur’; 

• three reptiles; and 

• 39 birds; 27 protected under international agreements without other conservation 
significance, and three identified only via the PMST as ‘species or habitat may occur’ or 
‘species or habitat likely to occur’. 

No threatened fauna are known to occur within or close to the survey area.  

The likelihood of occurrence of the conservation significant fauna species identified by the 
database and literature searches as being known from nearby was assessed in a similar 
manner to flora, using the following criteria:  

• suitability of habitats present within the survey area; 

• distance between previous record of conservation significant species and the survey 
area; 

• frequency and number of records in the region; and 

• date of record of conservation significant species (recent or historical).  

The sufficiency of information and behavioural and ecological characteristics, such as cryptic 
behaviours were also taken into account. Using the above criteria, the categories of likelihood 
of occurrence are shown in Table 6-5 (Ecoscape 2018). 

Table 6-5: Categories for Likelihood of Occurrence of Conservation Significant Fauna 

Likelihood Categories 

Recorded Species recorded within the survey area within a reasonable timeframe (0-5 
years) 

High Species recorded in close proximity to the survey area (<5 km) within the past 
10 years; and suitable habitat occurs within the survey area 
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Likelihood Categories 

Medium Species historically recorded in close proximity (<5 km) to the survey area, more 
than 10 years ago; and suitable habitat may exist within the survey area 

Low Species not recorded in the proximity of the survey area or rarely recorded 
within 10 km of the survey area; and suitable habitat unlikely to occur within the 
survey area 

Very low Species not recorded by multiple surveys/databases within 20 km of the survey 
area and suitable habitat does not occur within the survey area, however species 
or suitable habitat is listed as potentially occurring in the wider region 

An assessment of the likelihood of occurrence of conservation significant species with the potential 
to occur based on the desktop assessment and database search results, are shown in Table 6-6.  

 

Table 6-6: Conservation Significant Fauna Likelihood Assessment 

Species Common Name 
Conservation 

Code 
Likelihood 

Mammals 

Dasyurus hallucatus Northern Quoll EN Very Low 

Petrogale lateralis  Black-flanked Rock-wallaby EN Very Low 

Rhinonicteris aurantia (Pilbara 
form) 

Pilbara Leaf-nosed Bat VU Very Low 

Reptiles 

Aprasia rostrata Ningaloo Worm-lizard P3 Medium 

Diplodactylus capensis Cape Range Stone Gecko P2 Medium 

Lerista allochira  Cape Range Slider P3 Recorded 

(Ecoscape 2018) 

Birds 

Actitis hypoleucos Common Sandpiper, IA Medium 

Arenaria interpres Ruddy Turnstone IA Medium 

Calidris acuminata Sharp-tailed Sandpiper IA Medium 

Calidris alba Sanderling IA Medium 

Calidris canutus Red Knot IA (VU at 
subsp.) 

Medium 

Calidris ferruginea Curlew Sandpiper VU & IA Low 

Calidris ruficollis Red-necked Stint IA Low 

Calidris subminuta Long-toed Stint IA Medium 
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Species Common Name 
Conservation 

Code 
Likelihood 

Charadrius leschenaultii Greater Sand Plover IA (VU at 
subsp.) 

Medium 

Charadrius mongolus Lesser Sand Plover EN & IA Medium 

Charadrius veredus Oriental Plover IA Low 

Falco peregrinus Peregrine Falcon OS Low 

Gelochelidon nilotica Gull-billed Tern IA Medium 

Glareola maldivarum Oriental Pratincole IA Medium 

Limosa lapponica subsp. baueri Bar-tailed Godwit VU & IA Low 

Macronectes giganteus Southern Giant Petrel IA Very Low 

Numenius madagascariensis Eastern Curlew EN Medium 

Numenius minutus Little Curlew IA Medium 

Numenius phaeopus Whimbrel IA Low 

Oceanites oceanicus Wilson's Storm-petrel IA Medium 

Pandion haliaetus Osprey IA Recorded (Ecoscape 
2018) 

Pezoporus occidentalis Night Parrot EN Very Low 

Phaethon lepturus White-tailed Tropicbird IA Medium 

Plegadis falcinellus Glossy Ibis IA Low 

Pluvialis fulva Pacific Golden Plover IA Low 

Pluvialis squatarola Grey Plover IA Low 

Puffinus huttoni Hutton's Shearwater EN Very Low 

Sterna albifrons Little Tern IA Medium 

Sterna caspia Caspian Tern IA Medium 

Sterna dougallii Roseate Tern IA Low 

Sterna hirundo Common Tern IA Very Low 

Sterna leucopterus White-winged Black Tern IA Medium 

Sterna nereis Fairy Tern VU Medium 

Thalasseus bergii Crested Tern IA Recorded (database 
record) 

Thalassarche chlororhynchos Atlantic Yellow-nosed 
Albatross 

VU Low 

Tringa brevipes Grey-tailed Tattler P4 High 
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Species Common Name 
Conservation 

Code 
Likelihood 

Tringa glareola Wood Sandpiper IA Medium 

Actitis hypoleuco Common Sandpiper IA Recorded (database 
record) 

Tringa nebularia Common Greenshank IA Low 

Tringa stagnatilis Marsh Sandpiper IA Medium 

 

Conservation significant species Recorded or with High likelihood of occurrence  

Of the fauna species recorded in the survey (Table 6-4),  three species have previously been 
recorded as occurring within or immediately adjacent to the Ecoscape (2018) survey area: 
Pandion haliaetus (Osprey), Sterna bergii (Crested Tern) and Actitis hypoleucos (Common 
Sandpiper), which are protected under international agreements. Another, listed as P4 Tringa 
brevipes (Grey-tailed Tattler), was assessed as having a High likelihood of occurring within the 
Proposal area. the Lerista allochira (Cape Range Slider, P3) was recorded adjacent to the 
Ecoscape (2018) survey area. These species are discussed in further detail below. The location 
of the recorded sightings of these species is shown in Figure 15 all of which occur outside of 
the DE. 

Pandion haliaetus (Osprey)- Recorded in the DE 

The Osprey is listed as marine and migratory under the EPBC Act. One Osprey was observed 
flying over the lighthouse and perched on a pole at the Caravan Park. 

The Osprey is nearly worldwide in distribution. Ospreys occur in littoral and coastal habitats 
and terrestrial wetlands of tropical and temperate Australia and offshore islands. They are 
mostly found in coastal areas but occasionally travel inland along major rivers, particularly in 
northern Australia (Johnstone & Storr 1998; Marchant & Higgins 1993. The Osprey feeds 
mainly on fish, including banded sweep, buff-bream, pike, garfish, smelt, groper, herring and 
mullet. Also sea snakes from Shark Bay northwards and nesting seabirds (including White-
faced Storm-petrels and Bridled Terns) and large lizards (Johnstone & Storr 1998). 

The Osprey breeds in temperate and tropical regions of all continents except South America. 
This species is frequently recorded in mostly coastal areas all over Australia, and also in 
Sulawesi, Java, New Guinea and New Caledonia Ospreys typically nest at the extreme tip of a 
tree or snag with little or no overhead cover and they prefer tall snaps that provide good 
visibility and security, and prefer to nest over water for protection against climbing predators 
(Atlas of Living Australia 2021). This species would not be dependent on the Proposal DE to 
provide food or as habitat, and no evidence of nesting activity was observed. 

Thalasseus bergii (Greater Crested Tern) – Recorded in vicinity of the Proposal area  

The greater crested tern is listed as Marine and Migratory species under the EPBC act. This 
species is a large tern with a long (5.4–6.5 cm or 2.1–2.6 in) yellow bill, black legs, and a glossy 
black crest (Olsen and Larson 1995).  The greater crested tern occurs in tropical and warm 
temperate coastal parts from South Africa around the Indian Ocean to the Pacific and 
Australia (Plate 6-1). The nests are located on low‑lying sandy, rocky, or coral islands, 
sometimes amongst stunted shrubs, often without any shelter at all. When not breeding, the 
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greater crested tern will roost or rest on open shores. It is rarely seen on tidal creeks or inland 
waters.  

Database records indicate that the greater crested tern was recorded in proximity to the 
proposal area. This species is unlikely to be reliant on habitat within the Proposal area.  

 

 

Distribution map: Species Profile and Threats Database DAWE (2021) 

Plate 6-1: Crested Tern Distribution  

Actitis hypoleucos (Common Sandpiper) – Recorded in vicinity of the Proposal area 

The Common Sandpiper is a small sandpiper of 19–21 cm in length with a wingspan of 32–35 
cm. Breeding plumage of the Common Sandpiper is dark brown above, with a greenish gloss 
to feathers of cap, hindneck and mantle. The species has a prominent white eye-ring and 
indistinct dark eye-stripe from the bill to the rear of the ear coverts. The species has a long 
tail that extends behind the wings when at rest, short legs, and a medium length bill (Higgins 
& Davies 1996). Found along all coastlines of Australia and in many areas inland, the Common 
Sandpiper is widespread in small numbers.  

The population when in Australia is concentrated in northern and western Australia (Higgins 
& Davies 1996) (Plate 6-2). The Common Sandpiper mainly breeds in parts of Europe and Asia, 
and occasionally Africa (Higgins & Davies 1996). There are a number of threats that affect all 
migratory waders, including the Common Sandpiper, that occur in the East Asian-Australasian 
Flyway. The greatest threat facing waders is habitat loss, both direct and indirect (Melville 
1997).  

Database records indicate that the Common Sandpiper was recorded in proximity to the 
Proposal area. This species is unlikely to be reliant on habitat within the Proposal area.  
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Distribution map: Species Profile and Threats Database DAWE (2021) 

Plate 6-2: Common Sandpiper Distribution  

Tringa brevipes (Grey-tailed Tattler)- Likely to occur 

The Grey-tailed Tattler is a medium sized wader. It has a length of 25 cm, wingspan of 51 cm 
and an average weight of 125 g. It is very similar to the Wandering Tattler, however it can be 
distinguished by its shorter wings and slightly smaller build. There is a marked seasonal 
variation between breeding and non-breeding adults, the sexes are alike, and juveniles are 
separable from adults (Higgins & Davies 1996). 

Within Australia, the Grey-tailed Tattler has a primarily northern coastal distribution and is 
found in most coastal regions (Higgins & Davies 1996) (Plate 6-3). The Grey-tailed Tattler is 
often found on sheltered coasts with reefs and rock platforms or with intertidal mudflats. It 
has been found around shores of rock, shingle, gravel or shells and also on intertidal mudflats 
in estuaries and coastal lagoons, especially fringed with mangroves (Higgins & Davies 1996). 

Database records indicate that the Grey tailed tattler has a high likelihood of occurrence 
within the Proposal area however this species is unlikely to be reliant on habitat within the 
Proposal area.  

 

Distribution map: Species Profile and Threats Database DAWE (2021) 

Plate 6-3: Grey-tailed Tattler Distribution  
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Lerista allochira (Cape Range Slider, P3)- Recorded in vicinity of Proposal area 

Lerista allochira (Cape Range Slider) is a species of skink found in Western Australia. The Cape 
range Slider is distinguished by having two (rather than three) fingers and one presubocular 
(rather than two). This species was recorded within the sheltered gullies and minor caves 
habitat type close to the edge of the survey area (outside of the DE) on the western side of 
Cape Range. This species is known only from the North West Cape peninsula, inhabiting a 
known range of approximately 70 km north-south and 20 km east-west. All habitat types 
within the DE provide suitable habitat for this species (Ecoscape 2018).   

Conservation significant species with Medium likelihood of occurrence:  

Seabirds and shorebirds protected under international agreements 

Birds listed under international agreements with a medium likelihood of occurrence in Table 
6-5 are not discussed further given they are unlikely to be reliant on habitat within the 
Proposal area or the DE. An assessment of impacts to seabirds and shorebirds is discussed in 
further detail in Section 6.5.2.7 and Appendix O. 

Aprasia rostrata (Ningaloo Worm-lizard- P3) 

Aprasia rostrata (Plate 6-1) occurs on Hermite and Trimouille Islands in the Montebello 
Islands and Barrow Island off the Pilbara coast and on the North West Cape, extending south 
to Yardie Creek and Learmonth Air Weapons Range and inland to Bullara Station (Maryan et 
al. 2013). 

Aprasia rostrata appears to be widespread on the North West Cape as suggested by Storr and 
Hanlon (1980, cited in Maryan et al., 2013) Suitable habitat comprising dune swales and 
sheltered gullies and minor caves for this species is abundant within the survey area.  
Although this species has only a Medium likelihood of occurring, the low number of known 
surveys in the area suggests underrepresentation in collections of this species.  

 

 

 

Photo credit:  Brad Maryan (Maryan  et al. 2013). 

Distribution map: AROD  

http://www.arod.com.au/arod/reptilia/Squamata/Pygopodidae/Aprasia/rostrata 

Plate 6-4: Ningaloo Worm Lizard Photo and Mapped Distribution (Pilbara). 

http://www.arod.com.au/arod/reptilia/Squamata/Pygopodidae/Aprasia/rostrata
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Diplodactylus capensis (Cape Range Stone Gecko- P2) 

The Cape Range Stone Gecko (Plate 6-2) is a small to moderate size terrestrial gecko found in 
the northern end of North West Cape. Here it is found under debris, logs and rocks on 
limestone hills with spinifex and low shrubs and trees (Cogger 2014). This species occurs on 
hard, rocky limestone substrates and suitable habitat to support this species such as, rocky 
hills and slopes and sheltered gullies and minor caves, which is abundant within the survey 
area.  Although this species has only a medium likelihood of occurring, the low number of 
known surveys in the area suggests underrepresentation in collections of this species. 

 

 

 

Photo Credit: Dhfisher Atlas of Living Australia- ala.org.au 

Distribution map: AROD  

http://www.arod.com.au/arod/reptilia/Squamata/Pygopodidae/Aprasia/rostrata 

Plate 6-5: Cape Range Stone Gecko photo and mapped distribution (Pilbara). 

 

Species with a very low likelihood of occurrence considered Unlikely to Occur: 

Seabirds and shorebirds protected under international agreements 

Birds listed under international agreements with a low or  very low likelihood of occurrence 
in Table 6-5 are not discussed further given they are unlikely to be reliant on habitat within 
the Proposal area. An assessment of impacts to seabirds and shorebirds is discussed in further 
detail in Section 6.5.2.7 and Appendix O. 

Threatened species identified by the database searches that are considered highly unlikely 
(Very Low likelihood) of occurrence are discussed in detail below.  

  

http://www.arod.com.au/arod/reptilia/Squamata/Pygopodidae/Aprasia/rostrata
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Dasyurus hallucatus [(Northern Quoll)] – Highly Unlikely to occur  

The Northern Quoll (Plate 6-6) is listed as Endangered under the EPBC Act and BC Act.  

 

  

Photo credit: SPRAT database Commonwealth of Australia; Distribution map Species Profile and Threats 
Database DAWE (2021) 

Plate 6-7: Northern Quoll photo and mapped distribution (Pilbara). 

Preferred habitat for the Northern Quoll is rocky escarpments, but it also inhabits riverine 
habitats (Woinarski et al. 2014). Predominantly inhabiting dissected rocky escarpments, a 
male quoll can have a home range of more than 100 ha while a female occupies territories of 
up to 35 ha (van Dyck and Strahan 2008a). 

Northern Quolls are nocturnal predators of invertebrates, small mammals, reptiles, birds, 
carrion and fruit. Northern Quolls become sexually mature at one year of age. During the 
mating season (around June to August), males expend considerable energy fighting other 
males, and do not survive to breed a second year. Females den in tree hollows, hollow logs 
and rock crevices; they raise a litter of up to eight young. At the end of the breeding season, 
the Northern Quoll population is comprised almost entirely of mature females and their 
young. Females may live for two or three years) (DoE 2010).  

The Northern Quoll has never been recorded on the Northwest Cape peninsula and this 
species is considered highly unlikely to occur within the Proposal DE or immediate vicinity.  

Petrogale lateralis lateralis (Black-flanked Rock-wallaby) - Highly unlikely to occur 

The Black-flanked Rock-wallaby (Plate 6-8) is listed as Endangered under the EPBC Act and BC 
Act. 

Petrogale lateralis lateralis (The black-flanked rock-wallaby) is a threatened subspecies, once 
widespread throughout Western Australia but now restricted to disjunct populations, 
including those of Cape Range National Park. Cape Range population estimates are 
approximately (200-250) (Australia Government Department of Parks and Wildlife 2013). 
Within Cape Range this species has a very small area of occupancy and is severely fragmented 
with mostly small, isolated subpopulations. The Black-flanked Rock-wallaby inhabits rocky 
areas, caves, cliffs, screes and rock piles, where they shelter during the daytime. At dusk they 
emerge to feed on grasses, shrubs and occasionally seeds and fruits (Woinarski et al. 2012). 
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Photo credit: Sonja Puglisi; Distribution map (Pentland 2014) modified from (Eldridge & Pearson, 2008). Note- 
dark grey shading represents current distribution, and mid-grey shading, former distribution (modified from 
Eldridge & Pearson, 2008). 

Plate 6-8: Black-flanked Rock-wallaby photo and mapped distribution 

The Black-flanked Rock-wallaby may have previously occurred in the survey area (prior to 
European settlement). Recent camera trappings from DBCA indicate that black-flanked rock 
wallabies occur within 2 km of the Proposal. The sheltered gullies provide potentially suitable 
habitat for Petrogale lateralis in areas more isolated from human contact, however, the 
species was not recorded within the survey area (Ecoscape 2018). 

Rhinonicteris aurantia Pilbara form [(Pilbara Leaf-nosed Bat) -Highly Unlikely to occur 

The Pilbara Leaf-nosed Bat (PLnB) (Plate 6-9) is listed as Vulnerable under the EPBC Act and 
BC Act  

 

 

Photo credit: Image from WA Museum (SPRAT 2021); Distribution map: Species Profile and Threats Database 
(DAWE 2021). 

Plate 6-10: Pilbara Leaf-nosed Bat photo and mapped distribution (Pilbara) 

The PLnB is dependent on caves and mines with very hot and humid roost sites (28- 320C and 
96-100% humidity) during the dry season (Armstrong 2000; Churchill 2008). Caves and mines, 
which have these specific characteristics, are relatively uncommon in the Pilbara. Without 
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these conditions, PLnB are susceptible to dehydration and hypothermia and can die within a 
few hours. 

Rhinonicteris aurantia Pilbara form (Pilbara Leaf-nosed Bat) has only one record from the 
North West Cape peninsula, and few areas of suitable habitat occur within or close to the 
survey area.  Given the lack of records for this species in the area (and region) and the lack of 
suitable habitat, the Pilbara Leaf-nosed Bat is considered as unlikely to occur in the survey 
area 

Pezoporus occidentalis [(Night Parrot)]- Highly Unlikely to Occur  

The Night Parrot is listed as Endangered under the EPBC Act and Critically Endangered under 
the BC Act. There is very limited ecological information available for this species such as its 
preferred habitat. A total of 14 records of the species occur on DBCA Nature Map with more 
recent sighting of the Night Parrot in the Pilbara occurred in 2015 at a well near the Fortescue 
Marshes (Davis & Metcalf 2008), followed by breeding observations at Pullen Pullen Reserve 
in Western Queensland (Murphy et al. 2017). This was followed more recently by a sighting 
near Matuwa (Lorna Glen), north-east of Wiluna, in 2009 (Hamilton et al. 2017). The DE does 
not occur within the High or Medium priority survey areas for the Night Parrot as determined 
by the DBCA (2017).  There is an absence of nearby records and a very limited number of 
records in WA, consequently the Night Parrot is considered Unlikely in the Development 
Envelope (Ecoscape 2018). 
 

 

Figure 18 Pezoporus occidentalis (Night Parrot) Distribution 

Calidris ferruginea [(Curlew Sandpiper)-VU & IA] -Unlikely to Occur  

The Curlew Sandpiper is listed as Vulnerable under the EPBC act as is protected under 
international agreement. The Curlew sandpiper is a small, slim sandpiper 18–23 cm long and 
weighing 57g, with a wingspan of 38–41 cm (Plate 6-9). In Australia, Curlew Sandpipers occur 
around the coasts and are also quite widespread inland, though in smaller numbers. Records 
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occur in all states during the non-breeding period, and also during the breeding season when 
many non-breeding one year old birds remain in Australia rather than migrating north. Curlew 
Sandpipers mainly occur on intertidal mudflats in sheltered coastal areas, such as estuaries, 
bays, inlets and lagoons, and also around non-tidal swamps, lakes and lagoons near the coast, 
and ponds in saltworks and sewage farms. They are also recorded inland, though less often, 
including around ephemeral and permanent lakes, dams, waterholes and bore drains, usually 
with bare edges of mud or sand. They occur in both fresh and brackish waters. Occasionally 
they are recorded around floodwaters (Higgins & Davies 1996). 
 

 

 

Photo credit: Photographer: David Paul Source: Museums Victoria; Distribution map: Species Profile 
and Threats Database (DAWE 2021). 

Plate 6-9: Curlew Sandpiper photo and mapped distribution (Pilbara) 

 

6.3.6 Short Range Endemic Invertebrates 

Some invertebrate fauna groups are known to have species with small distributions that do 
not move outside their specific habitat due to poor dispersal ability and, as a consequence, 
they are vulnerable to impact (EPA 2016c). These short range endemic (SRE) invertebrate 
species tend to exhibit patchy distributions within their small range, and to have slow growth, 
low fecundity, and poor dispersal capabilities.  

The Exmouth Peninsula is considered likely to contain high richness of SRE invertebrates. 
These are mostly ground-dwelling invertebrates that have overall ranges of less than 
10,000 km2 (Bennelongia 2021a). This makes them susceptible to spatially extensive habitat 
changes, especially if anthropogenic. 

Determining whether a species belonging to an SRE Group really has a significantly restricted 
range (estimated as less than 10,000 km²) is often difficult. However, species distributions 
usually reflect the distribution of their preferred habitats. Most SRE species prefer restricted 
or patchy habitats and hence have smaller ranges than species found in widespread habitats. 
Additional causes of species having small ranges include life history and ecological 
interactions; these sometimes lead to species occupying only small extent of a widespread 
habitat. 

The desktop assessment followed the classification system for SREs as used by the Western 
Australian Museum (WAM) where a species can be classified into one of the following 
categories: 
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1. Confirmed SREs have a known distribution range smaller than 10,000 km. The 
taxonomy is well known, and the group well represented in collections and/or via 
comprehensive sampling. 

2. Potential SREs belong to a group with gaps in our knowledge of its distribution, either 
because the group is not well represented in collections, taxonomic knowledge is 
incomplete, or the distribution is poorly understood due to insufficient sampling. 

3. Widespread (not SRE) species have a known distribution range larger than 10,000 km. 
The taxonomy is well known, and the group well represented in collections via 
comprehensive sampling. 

The desktop assessment (Bennelongia 2021a) is restricted to a number of taxonomic groups 
(the SRE Groups) that are known to contain at least some, but more commonly moderate to 
high proportions of, SRE species. The groups include land snails (Gastropoda); millipedes 
(Diplopoda); centipedes (Chilopoda); pseudoscorpions (Pseudoscorpiones); scorpions 
(Scorpiones); spiders [Araneae, mainly Mygalomorphae (trapdoor spiders)]; slaters (Isopoda); 
and harvestmen (Opiliones). Some other groups, such as velvet worms (Onychophora) and 
earthworms (Oligochaeta), are SRE Groups but are restricted to mesic landscapes and are not 
considered for this Proposal. 

As noted in Section 6.3.1, the field survey undertaken in March 2021 to confirm and aimed to 
collect species from recognised SRE groups in representative habitats within the Proposal 
area and associated borefield.  

SRE Habitat 

Three SRE habitats were identified within the Development Envelope comprising red Pindan 
dunes, Rocky hills and slopes and sheltered gullies and minor caves.  

The red Pindan dunes (especially the swales) should be prospective to SRE scorpions and 
centipedes mostly, and less prospective to other SRE groups. Dune swales represent 
approximately 80% of the Proposal clearing area. 

Rocky hills and slopes (representing the remaining 20% of the clearing area), especially when 
south facing, are highly prospective for SRE taxa, including millipedes, land snails and spiders 
(Bennelongia 2021a). Finally, the sheltered gullies and minor caves habitat have the highest 
potential to hold moisture, and are also the most isolated and patchy habitats, and therefore 
the highest prospective SRE habitat.  

The potential SRE habitat types recorded in the DE, Dune Swale and Rocky Hills and Slopes, 
sheltered gullies and minor caves are shown in Table 6-7. Coastal dunes are not expected to 
be prospective to SREs. 
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Table 6-7: SRE Habitat Recorded in the Proposal Area (Bennelongia 2021a)  

Habitat type Description1 Photo 

Extent within 
Survey Area 

 (ha) 

Extent 
within 
DE 

 (ha) 

Dune Swale  Dune Swale within 
impact footprint 

 

17.89 17.52 

Dune Swale Dune Swale in 
borefield 

 

Rocky hills and 
slopes 

Rocky slopes near 
borefield 

 

47.14 14.05 

1 Refer to Table 6-2 for full description. 
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SRE Records 

While the desktop review (Bennelongia 2021a) presents information of the types of species 
in SRE Groups that occur on the North West Cape peninsula, it does not give a list of the 
particular species present. 

Based on the desktop search, 943 individuals from at least 24 species belonging to SRE groups 
were recorded in the desktop search area. This includes the higher-level identification 
Philosciidae sp., which must represent at least one unique species (potentially several) 
because no other species from that family were recorded in the search area. The 24 species 
included four species of spider, one species of pseudoscorpion, one species of harvestman 
(order Opiliones), two species of scorpion, three species of millipede, two species of slater, 
and eleven species of land snail. Effort to collect terrestrial invertebrates (particularly 
targeting SRE Groups) in the vicinity of the Proposal has occurred predominantly within Cape 
Range National Park.  

This desktop assessment indicates that there is a community of potential SRE invertebrates 
(11 species) with a likelihood of occurring within the DE ranging from moderate to high. The 
species include trapdoor spiders, pseudoscorpions, harvestmen, scorpions, millipedes, 
isopods, and snails. Six species of confirmed SREs were recorded in the search area, but only 
three of these are likely to occur in the Proposal DE: 

• Land snail: Promonturconchum superbum 

• Millipede: Boreohesperus capensis 

• Millipede: Antichiropus humphreysi 

The land snail Promonturconchum superbum and the millipede Boreohesperus capensis, 
despite being confirmed SREs, are common and very widespread in the North West Cape 
peninsula, which only represents a small fraction of their known distribution (Bennelongia 
2021a).  

The millipede Antichiropus humphreysi, which is also a confirmed SRE, has a smaller range. It 
is known from only seven locations 24 km apart, with occurrences only 11 km south from the 
DE. It most likely occurs in the Proposal area. However, its distribution is also probably 
multiple times larger than the area of the Ningaloo Lighthouse Resort. 

The March 2021 field survey targeted seven SRE Groups: spiders (Araneae), pseudoscorpions 
(Pseudoscorpiones), scorpions (Scorpiones), centipedes (Chilopoda), millipedes (Diplopoda), 
slaters (Isopoda) and snails (Gastropoda). Even though earthworms (Oligochaeta) and velvet 
worms (Onychophora) are known to contain SREs, these groups were not targeted as they 
are restricted to high-rainfall areas (Blakemore 2000; Reid 2002 in Bennelongia 2021a). 

The survey documented 38 species belonging to SRE including two species of mygalomorph 
spider; one species of ‘flattie’ spider Selenopidae); 9 species of pseudoscorpion; five species 
of scorpion; three species of centipede, five species of millipede; one species of dipluran; six 
species of slater and six species of land snail. Out of these species, 16 were potential SREs, 
two were confirmed SREs (the millipedes Antichiropus humphreysi and Boreohesperus 
capensis), and the remaining 20 species were unlikely SREs or widespread species. Only the 
pseudoscorpion Austrohorus `BPS342` and the scorpion Lychas 'BSCO065' are potential SREs 
currently only known from the Proposal DE and, therefore, of conservation significance. These 
two species are potential SREs because of deficient data and further studies might align them 
genetically with species outside the Proposal area. 
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Of the SRE’s known from the Desktop assessment and collected in the survey, the SREs 
identified within the DE as well as potential SRE species only collected in these sites are 
described below. A full list of the SRE invertebrate groups recorded in the Proposal area and 
its vicinity are provided in Table 3 of Appendix C. 

Pseudoscorpions  

The pseudoscorpion fauna of North West Cape is diverse, but mostly comprised of 
subterranean species. On the surface, only one species of potential SRE pseudoscorpion is 
known from the desktop search area, Synsphyronus `PSE164` (Garypidae). This species was 
only recorded in one location, immediately east of the north-eastern border of Cape Range 
National Park, and approximately 27.5 km south of the Proposal. S. `PSE164` is one of many 
new undescribed species of the genus from the Pilbara and Gascoyne regions, and some of 
the described species are considered SREs (Harvey et al. 2015 in Bennelongia 2021a). S. 
`PSE164` is a potential SRE, moderately likely to occur within the Proposal DE.  

Family Cheiridiidae  

This family is very poorly known in Australia, with only one species described, and no records 
from the Northwest Cape peninsula. Cheiridiidae `BPS339` is probably a new species, and it 
was found abundantly in sites 7 and 8, within the Proposal development footprint. The family 
is known to have phoretic associations with insects (Jhasser Martínez et al. 2018), and 
therefore its species are not normally considered SREs. Confidently inferring the SRE status 
for Cheiridiidae `BPS339` is currently not possible, so this species remains an unlikely SRE.  

Family Chernetidae  

This cosmopolitan family is poorly defined, and there is no taxonomic framework to allow 
assigning this species to a particular genus. Four individuals of Chernetidae `BPS338` were 
collected from site 8, within the Proposal’s footprint. However, this family is also known for 
phoresy, so it is very likely that Chernetidae `BPS338` is phoretic on flies and beetles. 
Considering these pseudoscorpions tendency to be widely dispersed, Chernetidae `BPS338` 
is unlikely to be of conservation significance, but its SRE status cannot be fully ruled out, and 
it is here considered an unlikely SRE.  

Family Geogarypidae  

Geogarypus taylori was only collected from within the Proposal footprint, but this species is 
widespread in Australia, with multiple records from Western Australia, as well as the Northern 
Territory, South Australia, New South Wales and Victoria. Although considered an SRE, it is 
unlikely to be of conservation significance. 

Family Olpiidae  

The genus Austrohorus only has one described species in Australia, and only four records from 
the Exmouth Peninsula, all from the eastern part of Cape Range National Park, and all only 
identified to genus. Austrohorus `BPS340` was collected from three different sites, all outside 
of the Proposal footprint, whereas Austrohorus `BPS342` was only collected from one site, 
within the Proposal development footprint. The current knowledge of this genus is 
insufficient to accurately determine species distributions, and this group is believed to contain 
potentially range restricted species. Therefore, A. `BPS340` and A. `BPS342` are potential 
SREs, but only the former is of conservation significance, given that it is only known from the 
Proposal footprint area.  



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 134 

Finally, the species Beierolpium sp. and Euryolpium sp. were represented by four individuals 
collected as bycatch from the stygofauna sampling in the borefield. These individuals could 
not be identified to species level. Their occurrence in the borefield, which is not considered 
an impact area for SREs, suggests they are not of conservation significance.  

Harvestmen (order Opiliones)  

The species Dampetrus isolatus (Assamiidae) was originally described from several caves in 
the North West Cape. Despite having reduced eyes, it is not especially troglomorphic (Shear 
2001) and the species may also inhabit epigean environments. The species is currently known 
from at least three different locations that are approximately 8 km apart, all within Cape 
Range National Park (central eastern part) and at least 32 km from the Proposal. This species 
is therefore a potential SRE, moderately likely to occur in the Ningaloo Lighthouse Resort. 
However, this species was not recorded during the SRE survey.  

Scorpions  

Two species of potential SRE scorpions, from two different families, are known from the 
desktop search area. In the family Buthidae, Lychas `aitkeni spp. grp` was collected from two 
different locations approximately 4.5 km apart, both within the north-eastern end of Cape 
Range National Park. These locations are about 29 km south of the Proposal, and this species 
is considered a data deficient potential SRE, moderately likely to occur in the Ningaloo 
Lighthouse Resort.  

During the survey, three species of the genus Lychas were collected, Lychas variatus s.l., 
Lychas 'BSCO064' and Lychas 'BSCO065'. The first species probably represent a species 
complex, but its abundance and occurrence in diverse habitats suggests it is unlikely to be an 
SRE. Lychas 'BSCO064' and Lychas 'BSCO065', on the other hand, are both new species that 
are only known from the Proposal area. And whereas the former is only known from outside 
the Proposal footprint, the latter is only known from a site within that footprint. Both species 
are potential SREs, and Lychas 'BSCO065' is of conservation significance. The alignment of 
these species with Lychas ̀ aitkeni spp. grp`, and a more detailed assessment of their potential 
distribution, requires comparisons with museum material and/or molecular work. 

In the family Urodacidae (burrowing scorpions), there were three records of Urodacus 
`yaschenkoi spp. grp` from a location, approximately 4 km east of the southern boundary of 
Cape Range National Park. The framework for formal scorpion identification in Western 
Australia needs significant revisions, and whereas Urodacus yaschenkoi is a seemingly 
widespread species, it is known to represent a species complex that hides cryptic diversity 
(Luna-Ramirez et al. 2017 in Bennelongia 2021a). The specimens from Exmouth Peninsula 
probably represent a new undescribed species and is considered a data deficient potential 
SRE. Due to its occurrence more than 60 km south of the Proposal, this species was originally 
considered unlikely to occur near the Ningaloo Lighthouse Resort, but seven specimens of the 
species complex were collected during the survey. They were found both within and outside 
the Proposal footprint, in the red sand dunes habitat. We here refer to this species as 
Urodacus `BSCO062`, and its occurrence more than 60 km to the south indicates it is unlikely 
to be an SRE. Importantly, one specimen of Urodacus had slight differences in the pedipalp 
manus and metasoma V, and therefore is treated as Urodacus `BSCO063`. This specimen 
might be a conspecific with Urodacus `BSCO062`, but this can only be confirmed with 
molecular work.  
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Millipedes  

At least three different species of potential SRE millipedes from two families were known 
from the desktop Search area. In the family Siphonotidae (Polyzoniida), the species 
`Megalosiphon` `humphreysi` is known from two different locations approximately 1.3 km 
apart, both within the north-eastern end of Cape Range National Park. The name 
`Megalosiphon` `humphreysi` is an unpublished name from the PhD thesis by Dennis Black, 
and might become a valid published species in the future. The 22 specimens of siphonotids 
were collected from four different locations in the Proposal area during survey are referred 
to as Siphonotidae `BDI072` but may well be `Megalosiphon` `humphreysi`. The original 
locations from which this species was collected are about 33 km south of the Proposal, and 
Siphonotidae `BDI072` is therefore considered a potential SRE that is not under threat from 
the proposed development.  

Two species of the family Paradoxosomatidae (Polydesmida) were known from the search 
area. Antichiropus humphreysi was originally described from a cave in Cape Range National 
Park (Shear 1992 in Bennelongia 2021a), but it has since been collected in epigean 
environments as well and is currently known from seven locations just over 24 km apart, some 
of these in the central-eastern part of the National Park, and some around the town of 
Exmouth (approximately 11 km from the Proposal). This genus has been well studied 
morphologically and genetically, and the group has also been extensively collected across the 
Pilbara (Car et al. 2019 in Bennelongia 2021a), so A. humphreysi is considered a confirmed 
SRE. Bennelongia’s survey collected at least two males of this species in the Ningaloo 
Lighthouse Resort area, from sites both within and outside the Proposal’s development 
envelope. These new records extend the known linear range of this species to approximately 
40 km, and it is not considered to be under threat from the proposed development.  

Similarly, to A. humphreysi, the other species of Paradoxosomatidae known from the desktop 
search area, Boreohesperus capensis, was also originally described from caves (Shear 1992). 
This species has commonly been found on the surface as well, and its lack of troglobitic 
adaptations suggests that its presence in caves results from cave entrances presenting 
attractive refuges in the dry environment of Exmouth Peninsula. All described species of 
Boreohesperus are SREs (Car and Harvey 2017), and B. capensis are therefore considered a 
confirmed SRE. The species was found in at least two sites in the Proposal area, both outside 
the Proposal’s footprint. This survey extends the species known linear distribution to 72 km, 
and despite being a well-studied confirmed SRE, the species is fairly common and widespread 
in the Exmouth Peninsula and is hence not under threat from the proposed development.  

Slaters (Isopoda)  

Family Armadillidae  

Isopods from the species Buddelundia `sp. BBCR01` (Armadillidae) were known from seven 
locations 28 km apart, mostly in the eastern part of Cape Range National Park, but also just 
outside the park to the north and east of its borders. The records are at least 18 km from the 
Proposal, and the species is considered moderately likely to occur in the Ningaloo Lighthouse 
Resort. Species of this genus can vary widely in the size of their distributions, and some are 
SREs. Given that B. `sp. BBCR01` is not a valid described species, it is currently considered a 
data deficient potential SRE. During the survey, four species of the genus Buddelundia were 
collected. These are currently all considered new species and potential SREs, but one of them 
could be aligned to Buddelundia ̀ sp. BBCR01` in the future. All of these species were collected 
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from at least one site outside the Proposal footprint, and therefore none of them are 
considered to be under threat from the proposed development.  

Land snails (Gastropoda: Camaenidae) 

The family Camaenidae represent the dominant group of land snails on Exmouth Peninsula 
Cape (Taylor et al. 2015 in Bennelongia 2021a), and 11 species of this family were known from 
the desktop search area. The SRE survey collected 319 specimens of land snails, but the vast 
majority of these records consist of empty shells, so the identifications are often preliminary, 
indicated by ‘cf.’.  

Promonturconchum superbum is common and very widespread in the Exmouth Peninsula, 
known so far from more than 20 locations up to 66.5 km apart. Due to the geography of the 
peninsula, however, the known area of distribution of this species is still less than 1,000 km2, 
so it is still considered a confirmed SRE. The species is likely to occur in the Proposal area, but 
it is unlikely to be under threat from the proposed development, give that it only represents 
a small fraction of its known distribution. This species was not collected during the survey.  

The species Quistrachia warroorana is widespread, known from multiple locations outside 
the search area, up to 260 km south (south of Lake Mcleod). The specimens recorded in the 
search area, however, were only found in one location 38 km to the south of the Proposal, in 
the middle of the Cape Range National Park, and were identified as Quistrachia cf. 
warroorana, meaning that the alignment with Quistrachia warroorana is not certain. Thus, 
Quistrachia warroorana was considered unlikely to occur at the Proposal but 130 individuals 
of this species were collected from four different sites, both within and outside the Proposal 
footprint. This species is therefore considered a potential SRE that is not under threat from 
the proposed development.  

Rhagada capensis is a relatively widespread species, recorded up to 150 km south of the 
Proposal, near the northern end of Lake Mcleod. Some of the specimens recorded in the 
search area, however, were identified as Rhagada cf. capensis, which means that the 
alignment with R. capensis is not certain. It is possible that this is a new species and potential 
SRE, only known from three locations up to 5.5 km apart, in the north-eastern part of Cape 
Range National Park. These locations are 28.6 km south of the Proposal, so this species is 
relatively unlikely to be in the Ningaloo Lighthouse Resort. In fact, the only species of this 
genus collected during the survey was Rhagada cf. globosa, of which 104 individuals were 
collected from five different sites, both within and outside the Proposal impact footprint. 
Rhagada globosa is known from Coral Bay, 150 Km to the south, so if the collected individuals 
are confirmed to be that species, it would not be considered an SRE. However, given that only 
dead shells were collected, the alignment cannot be confirmed. Even if Rhagada cf. globosa 
is a new species only known from the Proposal Area, its abundance and distribution outside 
the Proposal footprint suggest it is not under threat from the proposed development.  



Figure 2: SRE records around the Ningaloo Lighthouse Resort. 

Figure 19:
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Figure 4: Confirmed SREs in the Desktop Search Area. 
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6.3.7 Introduced Fauna 

The database search indicated the following introduced fauna species likely to occur within 
the survey area: 

• Sheep (Ovis aries);

• Feral Cat (Felis catus);

• Rabbit (Oryctolagus cuniculus);

• House Mouse (Mus musculus); and

• Black Rat (Rattus rattus).

Three introduced species were recorded during the survey (Ecologia 2018) included Sheep, 
Feral Cat and Rabbit.  

6.4 Potential Impacts 

The following potential impacts to Terrestrial Fauna associated with the Proposal have been 
identified: 

• Direct loss of 3.98 ha of native vegetation and fauna habitat, resulting from clearing
and ground disturbance;

• Direct loss of fauna or SRE individuals through impacts resulting from ground
disturbance and machinery or vehicle movements;

• Indirect impacts, including loss of habitat, habitat degradation and fragmentation
resulting from a range of factors, including altered fire regimes, weeds and climate
change;

• Invasive species predation on, and competition with, native species and destruction of
habitat; and

• Lighting impacts to seabirds, shorebirds and marine raptors.

6.5 Assessment of Impacts

6.5.1 Direct Impacts - Clearing of native vegetation 

Clearing of native vegetation will result in the permanent loss of 3.98 ha of native vegetation, 
with the impacts to the habitat types within the Proposal DE shown in Table 6-8. 

No fauna species inhabiting or likely to inhabit the survey area is likely to be dependent on 
habitats within the survey area. 

Due to the widespread nature of the fauna habitat types present within the survey area, the 
scale of habitat loss, as show in Table 6-8, is unlikely to be significant at either a regional or 
local scale.  
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Table 6-8: Direct Impact on Fauna Habitat 

Habitat type 

Extent within 
Survey Area  
(Total 97.55h) 
 (ha) 

Extent within 
DE 
 (ha) 

Extent within 
Clearing Area 
(ha) 

Extent within 
Clearing Area as 
% of Survey 
Area 

Dune swale 17.89 17.52 3.28 18.31% 

Rocky hills and slopes 47.14 14.05 0.70 1.48% 

Sheltered Gullies and Minor Caves 1.19 0.04 0.002 0.17% 

No Threatened Fauna species are known to occur within or close to the survey area, therefore 
any potential development will not affect such species.  

No fauna species inhabiting or likely to inhabit the survey area is dependent on the survey 
area. The potential impacts to habitat of the two Conservation Significant species recorded 
within the survey area is discussed below: 

• Osprey (Pandion haliaetus) (M, Mi EPBC Act) 

• Lerista allochira (Cape Range Slider, P3).  

 

6.5.2 Direct impact on SRE habitat 

While most SRE species have larger ranges than the scale of the Proposal DE, development of 
the Proposal has the potential to impact populations (at least) of some of SRE species. The 
desktop assessment (Bennelongia 2021a) confirmed six species of SREs as being recorded in 
the search area, however only three of these are likely to occur in the Proposal DE. The land 
snail Promonturconchum superbum and the millipede Boreohesperus capensis, despite being 
confirmed SREs, are common and very widespread in the North West Cape peninsula, and 
these species are unlikely to be under threat from the Proposal, which only represents a small 
fraction of their known distribution. The millipede Antichiropus humphreysi, which is also a 
confirmed SRE, has a smaller range. It is known from only seven locations 24 km apart, with 
occurrences only 11 km south from the Proposal. 

The dune swale and rocky hills and slopes and gullies and minor caves habitats present within 
the Proposal DE are considered suitable and prospective for SREs. Dune swales represent 
approximately 82% of the clearing area and rocky hills and slopes represent the remaining 
area (17.5 %), with only a small percentage of the proposed clearing area comprising 
sheltered gullies and minor caves (0.05%). This habitat is associated with an existing walking 
track which will not be impacted by the Proposal footprint. Habitat prospectively indicated in 
the desktop search was confirmed in the field survey, with most SRE species likely to occur 
and/or found, in rocky hills and slopes. 

Despite the presence of a rich SRE fauna in the Proposal DE, the negligible impact footprint of 
the Proposal on rocky hills and very small footprint on red Pindan dune swales and the habitat 
connectivity outside the DE, suggest that the Proposal is very unlikely to have significant 
impact on any SRE fauna through direct loss of habitat. 
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6.5.3 Indirect Impacts - Habitat loss, degradation and fragmentation 

Large scale clearing, in addition to associated loss of habitat can result in a highly fragmented 
landscape that limits the ability of species to disperse. The clearing associated with this 
proposal is small scale, limited to 3.98 ha of native vegetation adjacent to an existing 
disturbed site. None of the habitat types are confined to the survey area and all occur 
commonly in areas adjacent to the Proposal DE. 

6.5.4 Indirect Impacts - Weeds 

The clearing of the existing disturbed site will result in the removal of all non-native 
vegetation, much of which are known weeds, such as Buffel grass. Revegetation of the site 
will be undertaken with native vegetation to mimic the surrounding hummock grassland and 
dune vegetation found currently surrounding the site.  

6.5.5 Indirect Impacts - Introduced fauna and attraction of predators or competitors 

Introduced fauna, such as those recorded within the survey area, often thrive in disturbed or 
modified habitats, such as the existing caravan park and may compete with local species for 
food and habitat resources. Increased predation feral cats may result in changes to species 
assemblage, often resulting in the loss of native species. 

Inappropriate management of waste, particularly putrescible waste, generated by the 
Proposal may provide additional food source for scavengers Feral Cats (Felis catus) and 
vermin House Mouse (Mus musculus), Rat (Rattus rattus) likely to occur in the Proposal DE. 
The waste management practices associated with the Proposal will be the same or better 
than the current facility and therefore the risk of an increase in predators/competitors is not 
anticipated to be increased upon that experienced by the existing caravan park when it was 
in operation. The waste management practices associated with the Proposal will be the same 
or better than the current facility and therefore the risk of an increase in 
predators/competitors is not anticipated to be different or increased upon that experienced 
by the existing caravan park when it was in operation. 

6.5.6 Indirect Impacts - Altered fire regimes 

An increase in fire, particularly recurrent fire can open up habitat and prevent understorey 
from re-establishing, allowing weed species to dominate. Increased fire frequency also 
impacts fauna that require habitat with long unburnt areas of vegetation, such as spinifex 
grasslands found in this area. 

As discussed in Section 5.5.4, there is no evidence of recent fire was observed within the 
survey area, with the last significant bushfire occurring in 1998. As part of a bushfire risk 
assessment for the Proposal, historical evidence indicates a bushfire outside of the 
development is possible, it was noted that the likelihood of bushfire within or around the 
Proposal area is not considered a likely occurrence. The Proposal is unlikely to alter the 
frequency, intensity or extent of fires.  

As discussed in Section 5.5.5, climate change impacts on native flora and vegetation and 
therefore habitat, may be of importance as a cumulative impact when taking all changing 
factors into account. However, on its own, climate change is unlikely to be to be a significant 
factor in the Proposal area. Given the small scale of proposed clearing, any effects on the flora 
and vegetation cumulatively with climate change are unlikely to be significant.  
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Due to the widespread broad nature of the terrestrial fauna habitat types within the survey 
area, the scale of habitat loss (3.98 ha) and effects of degradation and fragmentation are 
unlikely to be significant as a result of the Proposal. 

6.5.7 Vehicle movements 

Vehicular movements associated with operation of the Proposal may result in fatalities to, or 
injury of, fauna individuals. Deaths of or injury of individual fauna are not expected to affect 
the conservation status and distribution of any fauna species. 

6.5.8 Changing climate 

Temperature and changes in rainfall may affect the distribution and diversity of fauna species. 
Temperatures are anticipated to rise as a result of climate change in general, and cyclone 
frequency and intensity is likely to increase (Western Australian Government 2012). 
Information on the effects of climate change, particularly temperature, are largely unknown 
for most fauna species, although it is considered that the above average summer/autumn 
temperatures experienced prior to the field survey may have reduced the population density 
of reptile species (Ecoscape 2018).  

As discussed in Section 5.5.5, climate change is unlikely to have any significant effect on flora 
and vegetation and is not expected to have any significant effect on the fauna habitat of the 
survey area.  

6.5.9 Lighting impacts – seabirds, shorebirds and marine raptors 

The existing regional light sources present within 20 km of the proposed resort are described 
in Section 8.5 (Pendoley 2021a, Pendoley 2021b) and inform the viewshed analysis and 
assessment of lighting impacts on seabirds and shorebirds.  

Sky glow is the diffuse glow caused by light that is screened from view but creates a glow in 
the atmosphere through reflection and refraction. Scattering of light by dust, salt and other 
atmospheric aerosols increases the visibility of light as sky glow, while the presence of clouds 
reflecting light back to earth can substantially illuminate broad areas of the landscape (Kyba 
et al. 2011 in Pendoley 2022). White-blue light scatters further and more easily in the 
atmosphere compared to yellow-orange light (Kyba et al. 2011 in Pendoley 2022). The 
distance at which direct light and sky glow may be visible from the source is dependent upon 
seabird and shorebird eye physiology, which varies between different species. The number, 
intensity, and types of lights, and how such lights are orientated or shielded determines the 
appearance of that light, in addition to environmental conditions such as topography, 
vegetation and cloud cover.   

Vision is a critical cue for animals to orient themselves in their environment, find food, avoid 
predation and communicate (Rich & Longcore 2006 in Pendoley 2022). Artificial light at night 
can disrupt critical behaviours in nocturnal wildlife.  Where this occurs in threatened species, 
artificial light has the potential to stall the recovery of a population.  Where it occurs in 
migratory species, the impact of light may compromise an animal’s ability to undertake long 
distance migrations integral to their life cycle. 

Migrating shorebirds feed during both day and night and increase their feeding in the lead-
up to migration (Santiago-Quesada et al. 2014, Lourenço et al. 2008 in Pendoley 2022). Two 
basic types of foraging strategies have been described: visual and tactile (touch-based) 
foraging. Some species, such as sandpipers, switch from visual foraging during the day, to 
tactile foraging at night, likely due to poor night vision (Lourenço et al. 2008 in Pendoley 
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2022). However, other species, such as plovers, are better adapted to night vision and employ 
visual foraging strategies during both day and night (Lourenço et al. 2008 in Pendoley 2022).   

Accordingly, artificial lighting has been shown to influence the nocturnal foraging behaviour 
in shorebirds, often resulting in improved foraging success by increasing the availability of 
more successful visual foraging (Santos et al. 2010). Conversely, artificial lighting may also 
increase risk of predation to shorebirds, potentially resulting in selection of nocturnal roost 
sites with lower levels of light (Rogers et al. 2006). 

Artificial lighting from urban areas has been found to mask the natural cycles of day and night 
for many bird species including waterbirds, consequently altering their behaviour and 
activities (Aulsebrook et al. 2021 in Pendoley 2022). 

Other ecological impacts of artificial light on birds include effects upon their prey species. 
Foraging activity of tactile-feeding shorebirds can be affected if they are nocturnal feeders, 
as the distribution of prey, competitors, and predators shifts in response to artificial light (Dias 
2006, Rogers et al. 2006 in Pendoley 2022). While some bird species appear to be advantaged 
by having extra time for foraging and breeding activity under artificial light (Aulsebrook et al. 
2021 in Pendoley 2022), many species appear to experience detrimental impacts such as an 
increased risk of predation and altered abundance and distribution in habitats that are 
increasingly affected by artificial light (Dias 2006, Rogers et al. 2006, McLaren et al. 2018 in 
Pendoley 2022).   

It has been shown that the density of some shorebird species in suitable foraging areas 
declined if they were exposed to artificial lighting, with nocturnal roost sites preferentially 
selected with low exposure to artificial lighting (Dias 2006, Rogers et al. 2006 in Pendoley 
2022). 

In an overview of seabirds and migratory shorebirds of the north-west marine region 
(Commonwealth of Australia 2012), bright lighting was found to disorient flying birds and 
subsequently cause their death through collision with infrastructure or starvation due to 
disruptions in the ability to forage at sea (Wiese et al. 2001 in Pendoley 2022). Light pollution 
is a particular issue for migratory shorebirds as they undertake their migratory flights at night 
(Geering et al. 2007 in Pendoley 2022). Illumination at night from artificial lights can reduce 
the extent of foraging behaviour in shorebirds (Thomas et al. 2004 in Pendoley 2022), 
potentially reducing their abilities to replace used energy reserves (body fat) or to prepare for 
breeding or migration.   

It has been found that artificial light can affect the behaviour of birds in flight, inducing 
unnecessary ascent and descent, long periods of circling, and other types of unusual 
manoeuvring that would be more energetically expensive than typical straight-path migratory 
flights (Van Doren et al. 2017 in Pendoley 2022). Specific hazards resulting from altered flight 
behaviour may include susceptibility to predation, collisions with man-made structures, and 
changes to stopover behaviour and destination (Loss et al. 2015 in Pendoley 2022). Generally, 
disorientation of birds in flight as a result of artificial light has been exacerbated by conditions 
that are already poor for navigation and orientation, such as a low cloud ceiling, rain, fog, 
strong onshore winds and darker nights with reduced moonlight (Van Doren et al. 2017, 
Rodríguez et al. 2014 in Pendoley 2022).   

Broad-scale attraction by some seabird and shorebird species to artificial light while airborne 
can prevent them from selecting appropriate habitat, choosing instead areas that are well lit, 
but less suitable for survival, in preference to less light affected habitat (McClaren et al. 2018 
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in Pendoley 2022). Given that high-quality stopover habitat is critical to successful migration, 
and hindrances during migration can decrease fitness, artificial lights present a potentially 
heightened conservation concern for migratory bird populations. 

Studies upon raptor species have found that their vision was reliant upon geographical 
compass cues (including celestial cues at night) for their long-distance orientation (Thorup et 
al. 2006 in Pendoley 2022), which a background of artificial light could impede. It can be 
surmised that the flight orientation of the white-bellied sea eagle or osprey may be affected 
by artificial light during nocturnal flights, and that they may become disoriented by artificial 
light if they rely on other celestial cues in a dark night sky.    

Viewshed analysis 

A viewshed analysis was used to determine the line-of-sight visibility of different light sources 
associated with the proposed resort in relation to nearby seabird and shorebird habitat. These 
habitat areas directly overlap the marine turtle nesting habitat, so the viewshed analysis for 
the Proposal and the figures presented in Section 8 (Pendoley 2021b) are used for this 
assessment of lighting impacts upon seabirds and shorebirds (Pendoley 2022). 

In summary, the results of the viewshed analysis indicate visibility within the Lighthouse Bay 
coastline: 

• Resort village lighting would be intermittently visible along the roosting and foraging 
habitat between Mildura wreck to the north and Hunters to the west. 

• Sunset villa lighting is more consistently visible along the north-east shoreline of 
Lighthouse Bay in addition to a small section of beach north-west. 

• Campground lighting will be visible along the roosting and foraging habitat extending 
east and north-east of the proposal DE. 

None of the resort lighting is visible along the Ningaloo coastline (Pendoley 2022). 

The greatest visibility of lighting from the proposed development will be from the seabird 
roosting habitat located to the northeast from Lighthouse Bay Carpark to Mildura Wreck. 
Some sections of these beaches may have line of sight visibility to some of the lighting in areas 
of the Proposal site such as the Resort hotel and facilities, the elevated Sunset Villas and the 
new caravan park.   

Although this may affect some roosting locations, the inherent and residual consequences are 
considered insignificant due to: 

• the variable topography of the beach shielding large stretches of roosting habitat from 
a view of the sky glow, 

• the height of the dunes at the north-eastern beaches providing additional shielding 
from light sources from the Proposal, 

• the reduced blue content of the lights that will be used (2700 K LED) producing a warm 
yellow glow which is less likely to cause seabirds to interact with these light sources, 

• the predicted low intensity of sky glow (0.4% at the closest point to the resort) which 
will decrease with increasing distance along the beach, and  

• the moderating influence of the moon on ambient brightness for at least half of every 
month. 
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Even though there are differences in eye physiology and light perception between individual 
avian species from different orders, seabirds, shorebirds and marine raptors, as a group the 
management and mitigation actions recommended in Section 6.6 will provide the same level 
of protection to all species (Pendoley 2022). Cumulative Impacts 

The existing and reasonably foreseeable activities considered in assessment of predicted 
extent of cumulative impacts to terrestrial fauna within the local and regional context are 
those that will cumulatively impact on known conservation significant fauna and terrestrial 
fauna habitat potentially impacted by this Proposal and for which quantitative impact data is 
available. This assessment has accordingly considered the following reasonably foreseeable 
activities with respect to terrestrial fauna, as shown in Figure 13. 

• Main Roads WA’s (MRWA) Yardie Creek Road Alignment Project to the extent of data 
available as part of Main Roads WA referral to the EPA 
(https://www.epa.wa.gov.au/proposals/yardie-creek-road-realignment-project). 

Available ecological survey data for the MRWA proposal (Ecoscape 2020) has been compared 
to the data for this Proposal (Ecoscape 2018), noting that both survey areas do not overlap 
but are contiguous.  

6.5.10 Cumulative Impacts - Fauna habitat 

The cumulative impacts to terrestrial vertebrate fauna associated with the implementation 
of the Proposal, assuming the Yardie Creek Road Alignment Project proceeds, are summarised 
below.  

The cumulative impact to mapped broad terrestrial fauna habitats are shown in Table 6-9.  

The cumulative loss of 3.88 ha of Dune swale habitat, representing 19% of the mapped extent 
of this habitat type within the Yardie Creek Road Alignment and Ningaloo Lighthouse Resort 
survey areas is low to moderate from a localised perspective. In addition to this, a 2.8 ha 
access track, for which 2.3 ha of clearing is required and approved under clearing permit CPS 
8913/1, contains 2.3 ha of dune swale habitat. On a regional scale, coastal dune habitats are 
widespread along the coastline, and are not restricted in extent. This habitat type is well 
represented in nearby Conservation estate.  

The cumulative loss of 6.93 ha of Rocky hills and slope habitat, representing 10 % of the 
mapped extent of this habitat type within the Yardie Creek Road Alignment and Ningaloo 
Lighthouse Resort survey areas is considered low. The limestone Cape Range provides the 
most prominent habitat types within the survey area, and is also represented in the Cape 
Range National Park; and  

The cumulative loss of 0.1 ha of Sheltered Gullies and Minor Caves habitat, representing 6.4% 
of the mapped extent of this habitat type within the Yardie Creek Road Alignment and 
Ningaloo Lighthouse Resort survey areas is considered low. This habitat is associated with an 
existing walking track.  This habitat type is well represented within the Cape Range National 
Park and surrounding areas of Cape Range. 

With consideration to the Yardie Creek Road Realignment, the cumulative extent of clearing 
to fauna habitat for terrestrial vertebrate fauna within the Exmouth Gulf is considered low, 
given the extent of these habitats in the surrounding region and within nearby conservation 
estate. 
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Table 6-9 Cumulative impacts to broad fauna habitat 

Habitat type 
Potential to support 
conservation significant 
fauna 

Mapped extent 
within 
Ningaloo and 
Yardie Creek 
Road 
Alignment 
Project Survey 
Area  
(Combined 
total 121.25 
ha) 

Extent within 
the Yardie 
Creek Road 
Alignment 
clearing area 
(ha) 

Extent within 
Ningaloo 
Resort 
Clearing Area 
(ha) 

Cumulative 
total within 
Clearing Area 
as ha and (%) of 
combined 
Survey Area 

Dune swale Aprasia rostrata (Ningaloo 
Worm-lizard, P3).  

20.2 0.6 3.3 3.9 (19 %) 

Rocky hills 
and slopes 

The loose limestone rocks 
provide significant habitat 
for much of the reptile 
assemblage including: 
Diplodactylus capensis 
(Cape Range Stone Gecko, 
P2)., Lerista allochira (Cape 
Range Slider, P3) 

67.0 6.23 0.7 6.9 (10 %) 

Sheltered 
Gullies and 
Minor Caves 

 The sheltered gullies, and 
in particular the minor 
caves, provided habitat for 
reptiles including: 
• Lerista allochira (Cape 

Range Slider, P3); and  
• Diplodactylus capensis 

(Cape Range Stone 
Gecko, P2). 

This habitat is suitable for 
small mammals including 
Pseudantechinus roryi.  

In areas more isolated from 
human contact, the gullies 
would provide habitat for 
Petrogale lateralis (Black-
flanked Rock Wallaby, EN), 
however, the Black-flanked 
Rock Wallaby was not 
present within the survey 
area. 

1.6 0.1 0.002 0.102 (6.4 %) 

6.5.11 Cumulative indirect impacts  

With consideration of the Yardie Creek Road Realignment, the following potential for 
cumulative indirect impacts with respect to terrestrial fauna have been considered:  

• As shown in Figure 13 the current indicative road impact area (disturbance footprint) 
intersects approximately 920 m length of the Proposal DE, with an average width of 25 
m (0.002 ha). Cumulative impacts to terrestrial fauna resulting from fragmentation is 
unlikely to be significant should both proposals development occur as the area for both 
DE’s in general forms contiguous habitat and this is unlikely to change in the future. 
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• The combined extent of clearing within fauna habitat types noted in the discussion on 
direct impacts above (approximately 15.4 ha in total), is unlikely to have a significant 
impact in terms of habitat loss or degradation given these fauna habitats are not 
restricted to the proposal areas and are common within the surrounding landscape. 

• Invasive species, particularly Buffel grass, have been observed during ecological 
surveys for proposals within their respective DE’s. Weed invasion of both project areas 
following road construction through the limestone hills and is less likely as the 
limestone hills and crest, and to a lesser extent the minor habitat type occurring within 
them (gorges and gullies, and scree slopes), are largely resistant to degradation due to 
the hard substrate that resists weed invasion and erosion in most forms, even when 
cleared. Clearing, especially on sandy soils, potentially provides additional habitat for 
this species and will pose the greatest risk during construction activities for both 
projects.  

• In Section 5.5.4 it was noted that the likelihood of bushfire within or around the 
Ningaloo Lighthouse Resort Project area, is not considered a likely occurrence. The 
proposed road construction and final sealed form, in combination with this Proposal, 
is unlikely to cumulatively alter the frequency, intensity or extent of fires. 

• Vehicular movements associated with operation of the Proposal may result in fatalities 
to, or injury of, fauna individuals. Cumulative effects resulting in the death or injury of 
individual fauna, are not expected to affect the conservation status and distribution of 
any fauna species. 

• Given the small scale of proposed cumulative clearing (approximately 15.43 ha), as for 
the individual Proposal, any effects on the fauna habitats present, cumulatively with 
climate change, are unlikely to be significant 

6.5.12 Cumulative impacts to conservation significant fauna  

No Commonwealth EPBC Act-listed or Western Australian BC Act-listed Threatened fauna 
were recorded in the Yardie Creek Road Realignment surveys. The proposed clearing for the 
Yardie Creek Road Realignment is not expected to greatly impact on conservation significant 
fauna or critical habitat. The likelihood of occurrence of conservation significant fauna species 
within the Proposal DE (Lighthouse Resort) and the Yardie Creek Road Realignment proposed 
footprint following field surveys is shown in Table 6-10.  

Two conservation significant species recorded within the Ningaloo Lighthouse survey area 
(neither species is considered dependent on the habitat within the DE): 

• Osprey (Pandion haliaetus) - EPBC Act IA; and  

• Cape Range Slider (Lerista allochira)- BC Act P3.  

Cumulative impacts (direct or indirect) to bird species listed under international agreements 
which were recorded or have the potential to occur within both the Proposal and Yardie Creek 
Road Realignment area, are not expected to be significant. Migratory bird species are unlikely 
to occur within the Yardie Creek Road Realignment area. They were assigned a likelihood of 
occurrence of low to very low, given the proximity of the Proposal from coastal habitat (Table 
6-10). Migratory bird species have a low to medium likelihood of occurrence within the 
Proposal, with the Crested Tern and Osprey found in the vicinity of the Proposal DE. Migratory 
bird species are not reliant on habitat found within the Proposal DE. There is an expanse of 
suitable habitat for these species outside the Proposal DE.    
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Habitat for the Black-flanked Rock Wallaby (Petrogale lateralis lateralis) (listed as vulnerable 
under EPBC Act) occurs within the proposed DE for the Yardie Creek Road Realignment. P. l. 
lateralis are dependent on habitat provided by the gorges and minor caves (DPaW, 2013). 
While there is the potential for indirect impacts to this species from clearing, surveys for the 
Yardie Creek Road Realignment determined that the species was more likely to occur further 
south where there are larger gorges. DBCA records show clusters of findings in this area. The 
Yardie Creek Road Realignment survey area was considered on the edge of potential local 
range for P. l. lateralis (Ecoscape, 2020).   

The cumulative impacts to significant fauna potentially occurring within the Ningaloo 
Lighthouse Resort and Yardie Creek Road Realignment development envelopes are 
considered low, given that habitat for these species is not restricted to the Proposal areas and 
is common in the surrounding landscape. 
 

Table 6-10: Comparative likelihood of occurrence of Conservation Significant Fauna -Yardie 
Creek Road Realignment  

Species Common Name 
Conservation 
Code 

Likelihood of 
occurrence -
Ningaloo 
Lighthouse 
Resort  

Likelihood of 
occurrence-  Yardie 
Creek Road 
Realignment  

Mammals  

Dasyurus hallucatus Northern Quoll EN Very Low Very Low 

Petrogale lateralis lateralis  Black-flanked Rock-
wallaby 

EN Very Low Low 

Rhinonicteris aurantia 
(Pilbara form) 

Pilbara Leaf-nosed Bat VU Very Low Very Low 

Reptiles  

Aprasia rostrata Ningaloo Worm-lizard P3 Medium Medium 

Diplodactylus capensis Cape Range Stone Gecko P2 Medium Medium 

Lerista allochira  Cape Range Slider P3 Recorded High 

Birds  

Arenaria interpres Ruddy Turnstone IA Medium Low 

Calidris acuminata Sharp-tailed Sandpiper IA Medium Low 

Calidris alba Sanderling IA Medium Low 

Calidris canutus Red Knot IA (VU at 
subsp.) 

Medium Very Low 

Calidris ferruginea Curlew Sandpiper VU & IA Low Very Low 

Calidris ruficollis Red-necked Stint IA Low Low 

Calidris subminuta Long-toed Stint IA Medium Low 
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Species Common Name 
Conservation 
Code 

Likelihood of 
occurrence -
Ningaloo 
Lighthouse 
Resort  

Likelihood of 
occurrence-  Yardie 
Creek Road 
Realignment  

Charadrius leschenaultii Greater Sand Plover IA (VU at 
subsp.) 

Medium Low 

Charadrius mongolus Lesser Sand Plover EN & IA Medium Low 

Charadrius veredus Oriental Plover IA Low Low 

Falco peregrinus Peregrine Falcon OS Low Very Low 

Gelochelidon nilotica Gull-billed Tern IA Medium - 

Glareola maldivarum Oriental Pratincole IA Medium Very Low 

Limosa lapponica subsp. 
baueri 

Bar-tailed Godwit VU & IA Low Low 

Macronectes giganteus Southern Giant Petrel IA Very Low Very Low 

Numenius 
madagascariensis 

Eastern Curlew EN Medium Low 

Numenius minutus Little Curlew IA Medium Very Low 

Numenius phaeopus Whimbrel IA Low Low 

Oceanites oceanicus Wilson's Storm-petrel IA Medium Low 

Pandion haliaetus Eastern Osprey IA Recorded High 

Pezoporus occidentalis Night Parrot EN Very Low Very Low 

Phaethon lepturus White-tailed Tropicbird IA Medium Very Low 

Plegadis falcinellus Glossy Ibis IA Low Low 

Pluvialis fulva Pacific Golden Plover IA Low Low 

Pluvialis squatarola Grey Plover IA Low Low 

Puffinus huttoni Hutton's Shearwater EN Very Low Very Low 

Sterna albifrons Little Tern IA Medium Low 

Sterna bergii Crested Tern IA Recorded Low 

Sterna caspia Caspian Tern IA Medium Low 

Sterna dougallii Roseate Tern IA Low Very Low 

Sterna hirundo Common Tern IA Very Low Very Low 

Sterna leucopterus White-winged Black Tern IA Medium Low 

Sterna nereis Fairy Tern VU Medium Very Low 

Thalassarche 
chlororhynchos 

Atlantic Yellow-nosed 
Albatross 

VU Low Very Low 
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Species Common Name 
Conservation 
Code 

Likelihood of 
occurrence -
Ningaloo 
Lighthouse 
Resort  

Likelihood of 
occurrence-  Yardie 
Creek Road 
Realignment  

Tringa brevipes Grey-tailed Tattler P4 High Low 

Tringa glareola Wood Sandpiper IA Medium Low 

Tringa hypoleucos  Common Sandpiper IA Recorded Low 

Tringa nebularia Common Greenshank IA Low Low 

Tringa stagnatilis Marsh Sandpiper IA Medium Very Low 

6.5.13 Cumulative impacts to marine birds 

The cumulative impacts upon the avifauna of North West Cape include habitat loss (foraging, roosting, 
nesting), increased feral species (e.g. cats, foxes), human disturbance in the form of noise impacts, 
artificial light at night, and proximity to sensitive areas. Residential, agricultural and natural resource 
development in the Pilbara region can also be a significant threat to all migratory and resident 
seabirds, shorebirds and marine raptors, primarily from the loss and degradation of foraging and 
roosting habitat and through interference during important lifecycle stages of migratory shorebirds 
(Pendoley 2022).   

The consideration of potential cumulative impacts of light from the antennae array and from increased 
human presence on resident and migratory seabirds, shorebirds and marine raptors is based upon 
first-hand knowledge of the region and known best practice to protect avifauna habitat and life cycles 
(Pendoley 2022).  

The impact of artificial light on wildlife will often be the result of the effect of all light sources in the 
region combined. As the number and intensity of artificial lights in an area increases there will be a 
visible, cumulative increase in sky glow (Commonwealth of Australia 2020 in Pendoley 2022). Sky glow 
is the brightness of the night sky caused by the reflected light scattered from particles in the 
atmosphere. Sky glow comprises both natural and artificial sky glow. As sky glow increases so does 
the potential for adverse impacts on wildlife.  Pendoley’s (2021) assessment considered marine birds 
that may occur up to a 20 km radius of the Proposal region at sea as they can be attracted to bright 
lights from this distance. In terms of this attraction/disorientation by light sources, it is not possible to 
discern which light sources of North West Cape (inclusive of Exmouth town site and the Naval 
Communication Station Harold E Holt antenna array) are directly involved (as the effect of sky glow 
can be cumulative) unless birds “fallout” at a particular light source. For the purpose of this 
assessment, cumulative impact has been limited to the Harold E Holt antenna array due to proximity 
to the Proposal site. 

The light output of the Harold E Holt antenna array was modelled (refer to Section 8.5), and the results 
suggest the current sky quality across all sites (inclusive of the Exmouth town site) is equivalent to a 
rural sky on the Bortle scale (approx. 21.69 – 21.89 Vmag/arcsec2), declining to rural/suburban 
transition quality (20.49 – 21.69 Vmag/arcsec2) when cloud cover reflects the local light sources across 
the landscape.  

Pendoley (2021) advise that to document the potential effects upon the avifauna within a 20 km radius 
(avian visual distance at night) of this artificial light source with this night sky quality would require a 
large undertaking by many agencies on a regional, collaborative basis to assess, and accordingly is 
beyond the scope of this ERD.   

The effect of existing artificial light on may be identified by observed changes in behaviour or 
population demographic parameters that can be attributed to increased artificial sky glow (e.g. birds 
flying into buildings). Where this occurs, the population/behavioural change should be monitored, 
documented and, where possible the source(s) of light identified (Commonwealth of Australia 2020 
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in Pendoley 2022) and modified. The preferred mitigation strategy is to develop and implement an 
artificial light management plan (ALMP) for each light source.  

6.6 Mitigation Measures 

Minimise 

• Planning and design of buildings and associated infrastructure and tracks to utilise all 
the existing disturbed areas, to limit the amount of clearing required for new facilities. 

• Reduced speed within the resort area during construction and operations to minimise 
risk of vehicle impacts to fauna. All vehicles will remain on designated tracks and roads 
within the resort. Roads will be sealed during operational use. 

• Construction and clearing will only occur during daylight hours to minimise the effects 
from noise, artificial light and vibration. 

• In the event of a vehicle strike, all fauna injuries will be dealt with by qualified 
personnel, including where an animal must be humanely euthanised. 

• Minimising risk of human sources of bushfire ignition by managing vegetation fuel 
loads within the DE particularly in the vicinity of power network and fuel service station 
and providing designated smoking areas and butt bins throughout the facility.  

• Minimise fire risk through landscaping with low-threat and managed gardens, planted 
sparsely enough to achieve exclusion in accordance with AS 3959—2018 Construction 
of Buildings in Bushfire-Prone Areas (AS 3959; SA 2018). 

• Active weed management throughout the Proposal development and subsequent 
operation (e.g., spraying, removal). In particular, the planted invasive species, 
*Tamarix aphylla are proposed to be removed part of the redevelopment and replaced 
with native vegetation.  

• Active pest management which does not include the use of rodenticide. Pest 
management will include trapping techniques selective for each of the feral species 
and approved by government agencies. 

• Implement good waste management practices, including ensuring all waste materials 
are appropriately segregated and stored in bins or other containers with lids, to 
prevent windblown waste and access by fauna. 

• Implement lighting design for the Proposal based around Best Practice Lighting 
Principles which will reduce the light emissions to as low as reasonably practicable 
(Appendix O): 

o Use minimum number and intensity of light, 

o Adapt lighting for colour, intensity and timing (such as using long wavelength 
lighting to reduce the possibility of seabird and shorebird species becoming 
attracted to or disoriented by the Proposal lighting when undertaking nocturnal 
activities at sea) 

o Light only the area intended. 

o Use non-reflective, dark coloured surfaces.  
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• Implement the ALMP (Appendix O)8 during construction and operations, including 

o Implementation of the control measures specified in the plan, wherever 
practicable. 

o Undertake at least one audit recommended in the plan. 

o Implement adaptative management measures in the event that annual 
monitoring identifies lighting impacts on marine birds as a result of the Proposal, 
such as changing wavelength of light for the species interacting; additional 
shielding, changing orientation and direction of light fittings and a review of night-
time activities.  

Rehabilitate 

• Revegetation of cleared and degraded areas through landscaping around the 
development, utilising native grassland and shrub mixes and sparse trees, to mimic the 
surrounding hummock grassland and dune vegetation found currently surrounding the 
site.  

6.7 Assessment and Significance of Residual Impacts 

The Proposal will result in: 

• The clearing of 3.98 ha of native vegetation, within an existing tourist facility, zoned for 
tourist development under the Shire of Exmouth’s Local Planning Scheme;  

• The loss of 3.28 ha of Dune swale habitat, representing 18.31 % of this habitat type 
within the Ningaloo Resort broader survey area. This habitat is suitable to support 
Aprasia rostrata (Ningaloo Worm-lizard, P3).  Coastal dune habitats are widespread 
along the coastline, and not restricted in extent. This habitat type is represented in 
nearby Conservation estate; and 

• The loss of 0.70 ha of Rocky hills and slope habitat with the potential to support 
Diplodactylus capensis (Cape Range Stone Gecko, P2) and Lerista allochira (Cape Range 
Slider, P3), representing 1.48 % of this habitat type within the Ningaloo Resort broader 
survey area. The limestone Cape Range provides the most prominent habitat types 
within the survey area and is also represented in the Cape Range National Park. 

• The loss of 0.002 ha of Sheltered Gullies and Minor Caves habitat with the potential to 
support Lerista allochira (Cape Range Slider, P3), Diplodactylus capensis (Cape Range 
Stone Gecko, P2) and in areas more isolated from human contact, the gullies would 
provide habitat for Petrogale lateralis (Black-flanked Rock Wallaby, EN). This loss 
represents 0.17% of this habitat type within the survey area and is associated with an 
existing walking track. This habitat type is well represented within the Cape Range 
National Park and surrounding areas of Cape Range. 

No fauna species inhabiting or likely to inhabit the DE is dependent on the habitat within the 
DE. 

 
8  The mitigation and management measures provided in the ALMP for seabirds (Appendix O) and marine turtles (Appendix J) are based 

on the Commonwealth (2020) National Light Pollution Guidelines for Wildlife including Marine Turtles, Seabirds and Migratory 
Shorebirds, and are consistent with each other.  
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The clearing required for the Proposal and associated habitat loss and indirect impacts for 
terrestrial vertebrate and SREs, are not considered to have significant residual impacts at 
either a local or regional scale and therefore the objectives of this factor can be met. 

The desktop assessment of the Proposal area and adjacent beaches indicated no significant 
impact is expected on seabirds or shorebirds, with the likelihood of disturbance further 
reduced when the proposed mitigation measures (Section 6.6) are implemented. These 
measures will reduce light spill onto nocturnal roosting habitats, further reducing the 
potential to displace roosting individuals. Light spill onto intertidal foraging habitats will not 
occur, preventing displacement from occurring.   

The implementation of the ALMP (Appendix O) will reduce the residual risk of seabird and 
shorebird species becoming attracted to or disoriented by the Proposal lighting when 
undertaking nocturnal activities at sea within 20 km of the proposed resort, to low.  

6.8 Environmental Outcomes 

The environmental outcomes resulting from the implementation of the proposal, with respect 
to terrestrial fauna are: 

• no Proposal related disturbance of conservation significant terrestrial fauna or fauna 
habitat outside of the disturbance footprint (Figure 1); 

• no significant direct or indirect impacts to terrestrial fauna or fauna habitat as a result 
of the proposal;  

• no significant cumulative impact to fauna at either a local or regional scale, as 
measured by disturbance to broad fauna habitats within the disturbance footprints 
from the combined activities of the Proposal and the proposed MRWA Yardie Creek 
Road Realignment; and 

• no significant impacts to seabirds, shorebirds and marine raptors as a result of Proposal 
lighting. 
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7. Subterranean Fauna 

7.1 EPA Objective 

The EPA’s objective for Subterranean Fauna is:  

To protect Subterranean Fauna so that biological diversity and ecological integrity are 
maintained. 

In the context of this objective, for the purposes of EIA: 

subterranean fauna are defined as fauna which live their entire lives (obligate) below 
the surface of the earth. They are divided into two groups:  

• stygofauna – aquatic and living in groundwater; and 

• troglofauna – air-breathing and living in caves and voids.  

7.2 Policy and Guidance  

The relevant policy and guidance for Subterranean Fauna is summarised in Table 7-1.  

Table 7-1: Policy and Guidance relevant to Subterranean Fauna 
Policy and Guidance Key Aspects 

Environmental Factor Guideline: 
Subterranean Fauna (EPA 2016g) 

The purpose of this guideline is to outline how the factor Subterranean 
Fauna is considered by the EPA in the EIA process. Specifically, the guideline: 

• describes the factor Subterranean Fauna and explains the associated 
objective; 

• describes EIA considerations for this factor; 

• discusses the environmental values of subterranean fauna, and their 
significance; 

• describes issues commonly encountered by the EPA during EIA of this 
factor; 

• identifies activities that can impact on subterranean fauna; and 

• provides a summary of the type of information that may be required by 
the EPA to undertake EIA related to this factor. 

 
For the purposes of EIA, subterranean fauna are defined as fauna which live 
their entire lives (obligate) below the surface of the earth. They are divided 
into two groups:  

• stygofauna – aquatic and living in groundwater; and 

• troglofauna – air-breathing and living in caves and voids. 

Technical Guidance: Subterranean 
fauna survey (EPA 2016h) 
 

This document provides guidance on the relevant impact assessment methods 
where subterranean fauna is likely to be a factor, particularly the standards of 
survey and type of information required to understand impacts. It differs from 
previous guidance by introducing the use of surrogates, where survey alone 
has not provided sufficient evidence to determine distribution. 

Technical Guidance: Sampling methods 
for subterranean fauna (EPA 2016i) 

This guidance Statement provides advice on survey design and sampling 
methods for subterranean fauna required for environmental impact 
assessment. 

A review of subterranean fauna 
assessment in Western Australia (EPA 
2012) 

In 2011, the EPA resolved to pursue a more risk-based approach to 
environmental impact assessment of subterranean fauna related issues. The 
feedback on this discussion paper informed the revision of earlier Guidance on 
Subterranean Fauna.  
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Policy and Guidance Key Aspects 

Section 16 (e): EPA Strategic Advice on 
Exmouth Gulf, Summary of Public 
Submissions (EPA 2021b) 

The key relevance of the Strategic Advice is the location of the Proposal within 
the Ningaloo Coast World Heritage Area (NCWHA), which has natural 
connectivity to the Exmouth Gulf. Australia is a signatory to the World Heritage 
Convention and its government has duties to the protect the NCWHA. 

Submissions noted that the Ningaloo Coast area contains large scale 
subterranean karst cave systems with unique subterranean fauna, including a 
high diversity of cave fauna (troglomorphic). The stygofauna at Cape Range 
“give insights into the origin of Australian fauna, changes in climate since the 
Miocene and biogeographical history of the continent”. 

Potential impacts raised in the summary of submissions relevant to terrestrial 
fauna and this Proposal include: 

• increase abstraction of fresh groundwater and impact of drawdown on 
subterranean aquatic habitat; and 

• hydrocarbon spills. 

Other guidance Commonwealth 

• Approved Conservation Advice for Milyeringa veritas (Blind Gudgeon). 
(DEWHA 2008)  

• Approved Conservation Advice for Ophisternon candidum (Blind Cave Eel). 
(DEWHA 2008) 

• Survey guidelines for Australia's threatened fish and Guidelines for 
detecting fish listed as threatened under the EPBC Act. DSEWPC, 2011. 

7.3 Receiving Environment 

7.3.1 Studies and Investigations 

Bennelongia (2020) was commissioned to conduct a Subterranean Fauna Desktop 
Assessment of subterranean fauna values and potential impacts resulting from the planned 
upgrade of the Ningaloo Lighthouse Resort (Appendix D). The objectives of the desktop 
assessment were to document the types of subterranean species likely to be present in the 
Proposal area, focusing particularly on the borefield; assess the likely impact of groundwater 
abstraction from a new borefield on subterranean fauna; and assess the likelihood of 
additional impact on subterranean fauna from proposed changes to wastewater disposal, 
including the operation of the wastewater treatment plant and possible irrigation of some 
areas with surplus treated water.  

The findings from the desktop assessment concluded that the risk from implementation of 
the Proposal to the conservation value of the subterranean fauna was low. However, given 
the significance of the area to subterranean fauna and in the absence of Proposal specific 
information on the subterranean fauna, a sampling program was undertaken.  The initial 
sampling program was from the 12 to the 14 January 2021, with the second survey from the 
15 to the 18 March 2021. The sampling method was in accordance to the then EPA guidance 
-  Environmental Factor Guideline – Subterranean fauna (EPA 2016a), Technical Guidance – 
Subterranean fauna survey (EPA 2016c), and Technical Guidance – Sampling methods for 
subterranean fauna (EPA 2016b). Both the desktop assessment and the survey report are 
presented in Appendix D (Bennelongia 2021b). 

Based on the desktop assessment, the likelihood of troglofauna habitat within the borefield 
and the Proposal DE was very low. Additionally, the potential impacts from implementation 
of the Proposal to potential troglofauna habitat is also considered low.  Activities do not 
include removal of habitat. As such, the focus of the sampling program was on stygofauna 
with no dedicated troglofauna sampling undertaken.  
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The Proposal borefield and bores outside of the proposed development envelope (regional 
bores) were surveyed. Sampling effort undertaken is shown in Table 7-2 and Figure 23 below. 
In total 40 net haul samples were collected; 30 in the borefield and 10 regional as reference 
samples.  

Stygofauna were collected as per EPA guidelines (EPA, 2016b).  At each borehole, a small, 
weighted plankton net was lowered to the end of hole and then agitated vigorously to stir 
benthic and epibenthic fauna into the water column. Animals were collected on retrieval of 
the net. Each hole had six net hauls (three with 50 µm mesh net and three with 150 µm mesh 
net). The contents of the net were transferred to cold 100% ethanol for preservation after 
each haul. Contamination between sites was avoided by washing the nets between the 
sampling of different drill holes.  

Table 7-2: Stygofauna survey effort at the Proposal. 
Survey Round  Sample Location  

 Borefield Regional 

1  15  1  

2  15  9  

7.3.2 Subterranean Fauna Habitat - Likelihood 

The Proposal overlies the Cape Range Subterranean Waterways. This subterranean system 
occupies the entire coastal plain and lower foothills of the Cape Range peninsula and extends 
inland at the base of the peninsula from Norwegian Bay on the west coast to Bay of Rest on 
Exmouth Gulf (Humphreys, 2000). A closely related system in found on Barrow Island.  The 
Cape Range Subterranean Waterways is listed as a wetland of national importance (WA006), 
principally for its subterranean fauna (EPA 2021; Humphreys 2000). The majority of the 
records are of endemic subterranean fauna located specifically in the caves of the karst 
system, developed in the Tulki and Trealla Limestones. The cave system is primarily on the 
crest of the range and supports the locally endemic troglobitic cave fauna. The stygofauna are 
primarily within the coastal plain system within the Tulki Limestone.  No karst was identified 
within the Proposal Development Envelope or borefield. There is diversity within the WA006 
system itself across the peninsula.  As such, the result is a variety of habitats with 
corresponding different subterranean communities.  

The presence of subterranean fauna is strongly linked to geology and hydrology and the 
availability of suitable micro-habitats. The geological formations that support subterranean 
fauna have suitable pores, voids, fractures, and cavities. These provide an interconnect space 
for the presence of air (for troglofauna) or water (for stygofauna).  Hydrologically, 
subterranean species have similar requirements to surface water species with hypersaline 
waters having lower diversity. Aquifers that have shallow surface water levels support a more 
diverse stygal community reflecting higher dissolved oxygen levels and nutrient transfer, such 
as calcretes. High transmissivity yields a greater stygal diversity. 

Western Australia contains globally significant radiations of the two types of subterranean 
fauna: stygofauna and troglofauna (Guzik et al. 2010; Humphreys, 2000). Figure 24 shows the 
prospective habitat based on geology, while Figure 28 shows the borefield location with 
respect to the extent of the Cape Range Subterranean Waterways (WA006) wetland. 
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7.3.3 Stygofauna Habitat 

The subterranean environment within the Proposal area (the DE and borefield) is primarily 
coastal plain. The groundwater aquifer (stygofauna habitat) is principally within the Tulki 
limestone/coastal plain sediment and deeper Mandu limestones.  The groundwater flows 
both eastwards and westwards from under the range. Flow is expected to be more rapid on 
the coastal plain than within the range because of higher permeability in the more 
transmissive Tulki limestone/coastal plain sediments than in the deeper Mandu limestone 
that comprises most of the aquifer under the range. Significant flow in Mandu limestone 
occurs only in joints and minor permeable interbeds. Recharge of the aquifer occurs mainly 
through direct infiltration after heavy rain. 

7.3.4 Troglofauna Habitat 

The presence of troglofauna is primarily determined by suitable habitat. This includes 
subterranean spaces (voids) suitable for movement and relatively high humidity (above 
groundwater) (Howarth and Moldovan 2018).  Subterranean ecosystems are dependent on 
external sources of organic matter either as percolate through porous or fissured rocks or 
directly into cavern entrances as wash off after floods (Gibert and DeHarveng 2002). In most 
cases, relative humidity is maintained at depth by processes within the vadose zone (Hong 
Shou et al. 2011). 

The most researched areas in WA is the Cape Range and Barrow Island karst cave systems, 
where large diverse communities have been discovered in extensive caves systems (Hamilton-
Smith and Eberhard 2000).   

Chip trays from bores within the new borefield suggest that significant subterranean spaces 
are likely to be present in Tulki limestone above the watertable in this area. This fits the 
pattern across Exmouth Peninsula as a whole where numerous caves occur in the Tulki 
limestone. Accordingly, it would be expected that troglofauna occur in the borefield. In the 
Pilbara, more troglofauna is found hills, breakaways and other elevated areas where karstic 
or weathered rocks containing voids are exposed or have very little soil cover (Mokany et al. 
2018 in Bennelongia 2020). The same pattern appears to occur on the peninsula, but this 
could also be interpreted as reflecting the areas where larger caves occur, and sampling has 
been greatest. 

No suitable troglofaunal habitat will be removed or altered as a result of the Proposal and 
therefore no sampling for troglofauna was undertaken. 
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Figure 24: Subterranean Fauna Habitat – Likelihood 
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7.3.5 Desktop Assessment 

The desktop assessment (Bennelongia 2020) found that the Exmouth Peninsula supports at 
least two native stygal fish species and 69 species of invertebrate stygofauna (Bennelongia 
2020) as shown in Figure 25 and Figure 26. 

The two fish species are the blind gudgeon (Milyeringa veritas) and the blind cave eel 
(Ophisternon candidum) which are listed as Vulnerable species under the BC Act and the 
Commonwealth EPBC Act. The gudgeon is restricted to Exmouth Peninsula (Larson et al. 2013 
in Bennelongia 2021b) but the eel also extends into the Pilbara (Moore et al. 2018 in 
Bennelongia 2021b).  

Nine listed species, eight threatened and one priority species (an informal state listing) of 
invertebrate stygofauna occur on the peninsula. Seven of the species occur at Bundera 
Sinkhole on the western side of Cape Range Peninsula (whereas the Proposal is located on 
the eastern side) and are listed as Critically Endangered or, in one case, Endangered under 
the BC Act. Only one of them, the remipede Kumonga exleyi, is listed (as Vulnerable) under 
the EPBC Act. The two species outside Bundera Sinkhole are the shrimps Stygiocaris lancifera 
and S. stylifera, which occur on the western and eastern coastal plains, respectively. 
Stygiocaris lancifera is listed as Vulnerable under the BC Act and S. stylifera is listed as a 
Priority 4 species. 

Troglofauna 

Subterranean records of troglofauna on Exmouth Peninsula are nearly all from caves. There 
are also a few records from drill holes across the landscape that are sampling small voids and 
fissures in the underground matrix above the watertable. Many of the animals occurring in 
caves also occur in surrounding areas. It is frequently difficult to determine the extent of 
subterranean dependence in the apparent cave records themselves, especially as cave 
records frequently do not distinguish between occurrence immediately outside the cave, in 
the cave entrance or deeper in the cave. (Bennelongia 2020). Figure 27 shows the distribution 
of troglofauna on Exmouth Peninsula. 

Nine listed species of troglofauna occur, with all of them found to the south of the Proposal 
(Bennelongia 2020). The spiders Yardiella humphreysi and Trichocyclus nigropunctatus occur 
near the coast to the west of the borefield and the schizomid Draculoides brooksi occurs 
about 6 km directly south of the Proposal.  

No species of stygofauna or troglofauna have previously been recorded from the new 
borefield area.  The desktop assessment considered few species would be expected to occur 
in the borefield. Given this, and that no troglofaunal habitat will be removed or altered as a 
result of the Proposal no sampling for troglofauna was undertaken (Bennelongia 2021b).  

Stygofauna 

Exmouth Peninsula is rich in stygofauna and supports at least two listed species of stygal fish 
and 69 species of invertebrate stygofauna, of which nine are conservation listed species. All 
but four of the species are confined to Bundera Sinkhole, 70 km south of the Proposal area 
(Bennelongia 2020) 

Species of stygofauna recorded near to the borefield include the blind cave eel Ophisternon 
candidum, while the copepods Phyllopodopsyllus wellsi and Nitokra humphreysi have been 
collected on the western side of the range and the worm Enchytraeidae sp. B16 has been 
found at the tip of the peninsula. Other species that are likely to occur in the borefield if there 
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is a suitable habitat are O. candidum and the other listed fish species Milyeringa veritas (Blind 
Gudgeon), as well as the shrimp Stygiocaris stylifera (Benelongia 2020). 

The nearest known occurrence of the listed blind cave eel is about 1.3 km north of the new 
borefield near the coast. It is close to the planned Proposal accommodation and landscaping. 
While uncertain, the collecting location is probably what is referred to in this report as Shire 
bore. This bore was sampled twice during the survey and contained fresh groundwater but 
there was extensive organic matter load from the bore being in poor condition. No eel was 
collected although it can be inferred the species occurs in the area (Bennelongia 2020).  

The listed blind gudgeon has been collected about 3.5 km west of the southern end of the 
new borefield. As with the eel, it can be inferred the gudgeon occurs along the coast in the 
vicinity of the Proposal. Existing records suggest that occurrence of either the eel or gudgeon 
immediately east of Cape Range in the new borefield is unlikely; the distribution of both 
species is coastal (Bennelongia 2020) 

The main determinants for the presence of stygofauna are depth to groundwater, salinity and 
suitability of habitat. Depth to groundwater is important in its effect on groundwater recharge 
washing nutrients and carbon into the aquifer after rainfall, and therefore the unsaturated 
profile lithology and its control over vertical permeability are also important factors. The 
water table across the proposed Ningaloo Resort borefield varies from 30-50 m depth, which 
in many West Australian settings is found to be sufficiently deep that it is unlikely to host a 
rich stygofauna community. However, across most of the Exmouth town water supply 
borefield the water table varies from 33-54 m depth. Monitoring has found that a rich 
stygofauna community does occur, showing that there is a sufficient flux of nutrients and 
carbon in groundwater to support stygofauna in this setting. It is therefore unlikely that depth 
to groundwater will constrain stygofauna occurrence in the new borefield, although this 
assumes that the borefield has relatively high recharge from the surface that washes nutrients 
and carbon into the aquifer after rainfall. The relationship between depth to groundwater 
and stygofauna occurrence principally reflects the extent of hydraulic connectivity with the 
surface (Hahn and Fuchs 2009 in Bennelongia 2020). Locally, stygofauna abundance in the 
Yilgarn has been shown to vary according to the quantity of recharge (Sacco et al. 2020). 

The effect of salinity on groundwater occurrence is strongly influenced by natural salinity 
levels in the region, which set the ‘background’ tolerance level of the fauna. Most Pilbara 
species are restricted to salinities of < 10,000 µS/cm and most Yilgarn species to < 25,000 
µS/cm, although occasional species have greater tolerances (Halse 2018). In the coastal 
setting of the Exmouth Peninsula upper groundwater salinity varies from 2,900 µS/cm to 
14,000 µS/cm across the borefield and increases at depth to about 24,000 µS/cm, therefore 
it is unlikely that groundwater salinity in the new borefield will constrain stygofauna 
occurrence. 

Generally, aquifers that are transmissive enough to support a borefield will also have the 
interstitial spaces or voids to support stygofauna occurrence. Stygofauna respond to small-
scale changes in lithology as well as broader geological and hydrogeological patterns (Hose et 
al. 2017 in Bennelongia 2020). Lithology may constrain occurrence both through providing 
minimal habitat for stygofauna in terms of interstitial spaces and voids and also through 
allowing limited recharge of energy and nutrients, especially since the watertable is 
moderately deep. 



7 

Figure 25: Distribution of stygofaunal fish species on Exmouth Peninsula, including site records of
O. candidum.
Note that there are small coordinate errors in Museum database for some records.
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Figure 26: Distribution of invertebrate stygofauna on Exmouth Peninsula. Note that there are small
coordinate errors in Museum database for some records. 
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Figure 27: Distribution of troglofauna on Exmouth Peninsula.
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7.3.6 Conservation Significance 

Subterranean fauna are relicts from previous climatic conditions. They have evolved from 
ancient lineages which were originally found in surface environments, but colonised 
underground habitats as Australia began to dry out about five million years ago. Western 
Australia’s subterranean fauna is recognised as being globally significant because of its 
extraordinarily high species richness and high levels of endemism. It has been estimated that 
the total number of subterranean fauna species is around 4,000, most of which are unnamed 
or yet to be recorded. Subterranean fauna occur in most regions of Western Australia, with 
particularly high diversity occurring at Cape Range, Barrow Island, the Yilgarn and Pilbara 
regions. The significance of subterranean fauna at Cape Range has been recognised globally 
(EPA 2016g). 

The wider Exmouth Peninsula supports a stygofauna-based Threatened Ecological 
Community (i.e., the Cape Range Remipede Community at Bundera Sinkhole on the west 
coast) and the nationally important subterranean aquifer system Cape Range Subterranean 
Waterways (WA006) (Lane et al. 2001 in Bennelongia 2021). The Proposal DE is not within 
close proximity of the Bundara Sinkhole; however, it is partially located within the revised 
mapped boundary of the Cape Range Subterranean Waterways (Figure 28). 

The subterranean waterways and associated fauna assemblage are aspects of the Ningaloo 
Coast that were considered as part of the Statement of Outstanding Universal Value in the 
UNESCO decision supporting the 2011 World Heritage listing for the Ningaloo Coast (Decision 
35 COM 8B.7) as well as its National Heritage listing (CoA 2021). The World Heritage Area was 
listed under the criteria: 

• containing areas of incredible natural beauty; and 

• containing the most important and significant natural habitats for in situ conservation 
of biological diversity. 

Among the features representing these criteria is the rich diversity of subterranean fauna 
found only on the Exmouth Peninsula (DBCA 2019 in Bennelongia 2020). 

7.3.7 Field Data 

Water Quality 

Monitoring bores were made of 50 mm PVC slotted from the water table to end of the bore, 
while production bores were made of 150 mm PVC slotted from the water table to 
approximately 3 m below it. Slotting aperture was 1 mm. Details of laboratory processing and 
water quality are provided in Appendix D. 

Salinity of water in the top meter of groundwater in the new borefield varied from 
approximately 900 – 19,000 mgL-1 total dissolved solids.  

Values of pH were consistently neutral and varied from only 6.8-7.6, reflecting strong 
buffering of groundwater. Temperature varied from 26.9-31.7 O C, which is more variation that 
would be expected in groundwater and most likely reflects time the sample was on the 
surface before temperature was measured.  

Six of the sampled bores (LH01M, LH04P, LH07M, LH07P, LH09P and LH10P) had a smell of 
hydrogen sulphide on one occasion when sampled, or both occasions in the case of LH07M. 
Despite this, LH07M yielded both nematodes and Parastenocaris `BHA286`, showing 
conditions within the bore(s) were suitable for stygofauna. While the source of the hydrogen 
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sulphide was not definitively determined, it is probably from either the nearby disused landfill 
site associated with the previous owners of the Light House Caravan Park or leakage from the 
historical sewerage ponds associated with the Park. Both facilities will be remediated as part 
of the development of the Ningaloo Lighthouse Resort.  

Stygofauna  

Forty stygofauna samples were collected from two rounds of survey. Thirty samples were 
taken from 17 bores within the borefield and 10 samples were collected from nine ‘regional’ 
bores outside the borefield in the northern part of the peninsula (Figure 28). 

A total of 477 specimens of at least 13 stygal taxa were collected (Table 7-3). The borefield 
yielded 41 specimens from 30 samples (17 bores) while 10 regional bores yielded 436 
specimens. Only four taxa could be identified to species level. The other seven specimens 
could not be identified to species level. This is not uncommon for stygofauna given the status 
of taxonomic resolution. The taxa were characteristic of subterranean communities in the 
Pilbara, dominated by crustaceans.  

Table 7-3: Stygofauna taxa yielded from the borefield and regional bores (2021) 

Higher Order Identification Lowest Identification Borefield Regional 

Annelida 
 

  

Clitellata 
 

  

Oligochaeta 
 

  

Enchytraeida 
 

  

Enchytraeidae Enchytraeidae `3 bundle` s.l. (short sclero) 1  
 

Enchytraeidae sp.# 1  

Haplotaxida    

Tubificina    

 Tubificidae Tubificidae `BOL065`  4 

 Oligochaeta sp. 2 6 

Arthropoda 
 

  

 Crustacea 
 

  

Malacostraca    

Eumalacostraca    

Amphipoda    

Bogidiellidae Bogidiella `BAM203`  1 

Eriopisidae Nedsia `sculptilis Cape Range`  9 

 Nedsia sp.  1 

Paramelitidae Paramelitidae sp.  1 

Decapoda    

Atyidae Stygiocaris stylifera  7 

Thermosbaenacea    

Thermosbaenacidae Halosbaena sp. CRE  60 

Maxillopoda 
 

  

      Copepoda   
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Higher Order Identification Lowest Identification Borefield Regional 

Calanoida   

Ridgewayiidae Stygoridgewayia trispinosa  69 

Cyclopoida 
 

  

Cyclopidae Diacyclops humphreysi humphreysi 1 30 

 Metacyclops mortoni  24 

Harpacticoida 
 

  

Parastenocarididae Parastenocaris `BHA286` 6  

 Parastenocaris sp. 4  

Nematoda Nematoda sp. 26 124 

Rotifera    

 Eurotatoria    

Bdelloidea Bdelloidea sp. 2:2  100 

Total 
 

41 436 

Of the taxa yielded, the copepod Parastenocaris and the oligochaete, Enchytraeidae `3 
bundle` s.l. (short sclero), were only collected from the borefield. The other taxa collected in 
the borefield – a nematode, and the copepod Diacyclops humphreysi, were also collected 
from regional bores which are outside of Development Envelope. A more detailed description 
of the taxa is provided below. An unidentified oligochaeta specimens were also found in both 
borefield and regional bores.  

A greater diversity and abundance of stygofauna was yielded from smaller number of regional 
bores with 13 different taxa (Table 7-3). The taxa belonged to the annelida, three amphipods, 
one shrimp (Stygiocaris stylifera – common on Barrow Island), one thermosbaenacid 
(Halosbaena sp.), three copepods and one rotifer. Even though sampling effort was low, the 
results of ‘regional’ sampling reflects the richness and composition of the stygofauna 
community previously documented on the eastern side of the Exmouth Peninsula 
(Bennelongia 2008; KBR 2005 in Bennelongia 2021b). 

The collection location of the species known only from the borefield is shown in Figure 28. A 
description of the four species collected from the borefield is provided below. 

Enchytraeidae `3 bundle` s.l. (short sclero)  

One specimen of Enchytraeidae `3 bundle` s.l. (short sclero) was collected from a monitoring 
bore (LH02M) at the southern extent of the borefield. A fragment of another Enchytraeid 
specimen (not identified to species) was also collected from a monitoring bore (LH04M) to 
the north of the borefield. Enchytraeidae ̀ 3 bundle` s.l. (short sclero) is a member of a species 
complex that has been collected widely across the Pilbara. It has been suggested most 
enchytraeid species are widespread (Brown et al. 2015) and it is very unlikely that 
Enchytraeidae `3 bundle` s.l. (short sclero) contains a localised species restricted to the 
borefield. The species is treated here as having at least an Exmouth Peninsula distribution.  

 

 

Parastenocaris `BHA286`  
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Harpacticoid copepods are among the most ubiquitous of major groups of stygofauna in WA 
and have been recorded in an array of geologies. It is commonplace to record multiple species 
of a single genus at the same site. 

Six specimens of Parastenocaris `BHA286` were collected from a single bore (LH07M) within 
the new borefield during the first round of survey. Harpacticoid species in the Pilbara have 
variable ranges (Karanovic 2006), with most occupying one of two sub-regions (see Halse et 
al. 2014 in Bennelongia 2021b) and consequently having ranges that are orders of magnitude 
larger than the new borefield. While Parastenocaris `BHA286` is expected to have a range 
extending well beyond the borefield, it is currently treated as potentially restricted to the area 
of groundwater drawdown associated with the borefield.  

A further four specimens of Parastenocaris sp. were collected from LH07M in the second 
round of survey. They were female (males are required for species level identification) but 
most likely are Parastenocaris `BHA286`.  

Diacyclops humphreysi humphreysi  

One specimen of Diacyclops h. humphreysi was collected from bore LH11P inside the borefield 
and 30 specimens were collected from regional bores 19 and MB3 outside. This species occurs 
widely on the Exmouth Peninsula (Pesce and De Laurentiis 1996; Karanovic 2006; Humphreys 
et al, 2013) and the species will not be impacted by borefield operations.  

Nematoda sp.  

Little can be said about the distribution of Nematoda sp. other than it was collected from bore 
LH07M in the borefield and three regional bores (19, Shire, Windmill). There is essentially no 
framework for ready identification of free-living nematodes to species level and, 
consequently, the EPA framework for stygofauna assessment excludes them (EPA 2016b). 

Higher Level Identifications  

It is possible, although considered unlikely, that there are additional borefield species among 
the seven specimens identified only to higher levels. These specimens are: 

• A single enchytraeid from bore LH04M. It is treated in this report as most likely to be 
Enchytraeidae `3 bundle` s.l. (short sclero). 

• Two oligochaete specimens from bores LH07M and LH10P. It is considered most likely 
they are Enchytraeidae `3 bundle` s.l. (short sclero), Tubificidae ‘BOL065’ (collected 
from regional bores) or the same species as other unidentified oligochaetes collected 
from regional bore 19. 

• Four Parastenocaris sp. specimens from bore LH07M, which are probably 
Parastenocaris ‘BHA286’ as discussed above. 

The current state of taxonomic resolution for subterranean fauna, including available DNA 
metadata, it is not uncommon for stygal taxa to remain unresolved.  However, dispersal 
capability is evident from the distribution of the stygal groups in the aquifer and therefore 
they are considered not at risk from implementation of the proposal.  

Conservation Significant Species  

Blind Cave Eel (Ophisternon candidum) -Listed as Vulnerable 

The nearest known occurrence of the listed blind cave eel is about 1.3 km north of the new 
borefield near the coast. It is close to the planned Proposal accommodation and landscaping. 
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While uncertain, the collecting location is probably what is referred to in this report as Shire 
bore. This bore was sampled twice during the survey and contained fresh groundwater but 
there was extensive organic matter load from the bore being in poor condition. Survey efforts 
for the blind cave eel aligned with requirements in Survey guidelines for Australia's 
threatened fish and Guidelines for detecting fish listed as threatened under the EPBC Act 
(DSEWPC, 2011). No eel was collected although it can be inferred the species occurs in the 
area (Bennelongia 2020). 

Blind gudgeon (Milyeringa veritas) – Listed as Vulnerable 

The listed blind gudgeon has been collected about 3.5 km west of the southern end of the 
new borefield. As with the eel, it can be inferred the gudgeon occurs along the coast in the 
vicinity of the Proposal. 

Survey efforts for the Blind Gudgeon aligned with requirements in Survey guidelines for 
Australia's threatened fish and Guidelines for detecting fish listed as threatened under the 
EPBC Act (DSEWPC, 2011). Existing records suggest that occurrence of either the eel or 
gudgeon immediately east of Cape Range in the new borefield is unlikely, given that the 
distribution of both species is coastal (Bennelongia 2021). However, it may occur in the 
original borefield within the Proposal DE. 

Regional context 

In contrast to the rich stygofauna community found more generally on the peninsula, the new 
borefield appears to contain a depauperate stygofauna despite quite intensive sampling. It 
contains probably four species of stygofauna compared with 77 now known from the 
peninsula, although there was greater taxonomic effort applied to the borefield survey than 
across most surveyed parts of the peninsula. The other 11 species collected during the survey 
were in areas outside the borefield.  

Thirty species were collected in a similar-sized survey at Exmouth with similar taxonomic 
effort to that of the borefield survey. The crustacean species that characterise the stygofauna 
of the peninsula and support most taxonomic interest are largely absent from the borefield. 

The low number of stygofauna species in the borefield is probably the result of the watertable 
in the borefield being deep (30-50 mbgl) and the borefield aquifer being in Tulki limestone 
that consists mostly of weakly cemented sand, rather than containing caverns (Bennelongia 
2020).  



Author: VMarques 
Date: 14/05/2021 

Parastenocaris 'BHA286'

Bores 

• Monitoring Bore 
• Production Bore 

Regional Bore 
0 Historical Bore 

D 
Proposed Resort 
Footprint 

- Existing Borefield 
- Proposed Borefield 

Enchytraeidae '3 bundle' s.l.

Contours up to 0.6 m drawdown



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 173 

7.4 Potential Impacts 

Subterranean fauna species usually have small distributions and do not move outside their 
specific habitats due to poor dispersal ability and the discontinuous nature of their habitats. 
This has resulted in high rates of endemism and, as a consequence, they are vulnerable to 
impacts. The main determinants for stygofauna occurrence are depth to groundwater, salinity 
and suitability of habitat. 

The following potential impacts to stygofauna associated with the Proposal have been 
identified: 

• Direct impacts of groundwater drawdown - lowering of the water table in the borefield 
reduces the volume of habitat potentially available to stygofauna; and 

• Indirect impacts associated with changes in water quality, such as alteration to nutrient 
balance and contamination, resulting from development and operational activities.  

7.5 Assessment of Impacts 

The Proponent has been granted groundwater licence GWL153728(7) to take 72,000 kL/year 
from the Gascoyne Saline Resource to produce 50,000 kL/year of potable water via reverse 
osmosis.  

7.5.1 Direct Impacts – Groundwater Drawdown 

A potential threat to subterranean fauna is lowering of the water table reducing the volume 
of habitat potentially available to stygofauna within the borefield. The production water 
bores have been designed for groundwater sipping, and as such are only screened over the 
first 3 m below the water table. Pennington Scott (2021) have determined that the area of 
measurable drawdown around the new borefield as < 6 km2, and within this area the 
maximum drawdown around each bore will be 0.6-0.8 m. The overall reduction in volume of 
habitat for stygofauna will be no more than 0.5% (Bennelongia 2020).  

Only one stygofauna species, the copepod Parastenocaris `BHA286`, has currently not been 
collected outside of the borefield. Although smaller ranges have been inferred for stygofauna 
occurring in confined landscapes (Pipan and Culver 2007), stygal copepods of open landscapes 
do not have ranges as small as the predicted drawdown around the borefield of 6 km2 (Galassi 
et al. 2009; Halse et al. 2014 in Bennelongia 2021b). There is an extensive area of similar 
habitat to the north, south and east of the borefield. Accordingly, the threat from new 
borefield operations to Parastenocaris `BHA286` and, more generally, to stygofauna 
conservation values in the Proposal area is considered to be low. 

The occurrence of either the blind cave eel, Ophisternon candidum, (listed as Vulnerable 
under the EPBC Act) or the gudgeon in the new borefield areas is considered unlikely. This is 
based on records of collections. Given that the distribution range of both species is primarily 
coastal (Bennelongia 2021), these species are considered highly unlikely to be impacted by 
the new borefield. 

Troglofauna will not be affected by lowering of the watertable in the borefield, or by the 
activities associated with borefield construction and surface operation. Relative humidity is 
unaffected by small increases in depth to water and groundwater abstraction has little or no 
potential to affect other components of troglofauna habitat. 

The proportional extents of subterranean fauna habitat that may be impacted by the proposal 
is shown in Table 7-4. 
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Table 7-4: Proportional extents impact to subterranean fauna habitat 

Habitat  Extent of habitat Direct Impacts Borefield 

Troglofauna Habitat Chip trays from bores 
within the new borefield 
suggest that significant 
subterranean spaces are 
likely to be present in Tulki 
limestone above the 
watertable in this area.  

No predicted reduction of troglofauna habitat 
as there is no predicted impact to the potential 
habitat above the watertable. 

Stygofauna Habitat 178.09 of Tulki Limestone 
within the resort borefield 
(as measured by drawdown 
impact area in Figure 29) 

Reduction of no more than 0.5% (measurable 
drawdown around the new borefield as <6 
km2) (Bennelongia 2021). 

Cape Range Subterranean 
Waterways  

(Total mapped extent 90,054.93 
ha) 

127.85 ha of the wetland 
occurs within the borefield 
drawdown zone (Figure 29) 

0.14% of the Cape Range Subterranean 
Waterway occurs within the new borefield  

 

7.5.2 Indirect Impacts – Changes in Water Quality due to Saline Water Intrusion 

In coastal aquifers, there is a risk that over-abstraction from production water bores may lead 
to up-coning of the saltwater interface, causing the bore to go saline. An investigation of the 
saltwater interface (SWI) at the new borefield indicates that the SWI is located at least 15 m 
below the base of the wells. Potential up-coning of the SWI resulting from pumping of the 
bores is calculated to be a maximum of 2.3 m under the borefield site and pumping conditions 
which is well below the depth at which the bores are screened (to a maximum of 3 m), and 
therefore the bores are not expected to experience seawater intrusion resulting from 
pumping (Pennington Scott 202).  

In conjunction with the small extent of drawdown, there is likely to be an increase in salinity 
of groundwater near the watertable as the fresher surface water is removed by pumping. The 
brackish to saline water quality in the immediate vicinity of the production bores (3,000 mg/L 
to 14,000 mg/L) is expected over the course of the high season as better-quality groundwater 
is sipped from the water table. However, the water quality will replenish seasonally, returning 
to per-pumping conditions, with mixing of seasonal recharge (mainly cyclones or heavy 
monsoonal rain) from the Cape Range, when abstraction rates are minimal and natural 
recharge over the Cape Range is at its highest (Pennington Scott 2021a; Bennelongia 2021b). 

This increase in salinity in the upper part of the aquifer has the potential to remove habitat 
for stygofauna with a preference for freshwater, even the though the proposed extent of 
drawdown is small, and the physical structure of the aquifer habitat is otherwise 
homogeneous.  

Definitive statements about the salinity preferences of the one stygofauna species collected 
only from the borefield, Parastenocaris ‘BHA286’, cannot be made. However, assuming the 
Parastenocris individuals collected from LH07M in March also belong to Parastenocaris 
‘BHA286, which was collected from LH07M in January, the species has a salinity tolerance of 
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at least 22,300 µS cm-1 (approximately 13,500 mgL-1 Total Dissolved Solids). Borefield 
operations are unlikely to raise salinity much above this level (Pennington Scott 2021a).  

Most stygofauna species would be expected to tolerate the salinities found in the Proposal 
borefield, and it is therefore unlikely that groundwater salinity in the new borefield will 
constrain stygofauna occurrence. 

7.5.3 Indirect Impacts - Alteration to Nutrient Balance and Contamination.  

The main threat from the Proposal to the groundwater quality is from the use of treated 
wastewater for irrigation of the resort garden. The Proposal includes the replacement of the 
existing sewage treatment ponds, with a purpose-built treatment plant consisting of a 
membrane bioreactor (MBR) followed by ultra-violet disinfection and chlorination designed 
to produce a tertiary treated effluent suitable for site irrigation. The new system will treat 
wastewater to a standard whereby it can be re-used for toilet flushing and open space 
irrigation. Approximately 6 ha of vegetation will be irrigated with 40,000 kL/year. 

It is anticipated that the concentration of phosphorus in the wastewater will be < 1 mg/L and 
nitrogen as nitrate will be < 6 mg/L (Appendix 4 of Bennelongia 2021b). Phosphorous will bind 
to the calcareous soils of the Proposal area and is unlikely to reach the water table. In contrast, 
nitrogen will pass through to the water table except to the extent it is taken up by plant roots.  

Context for the operation of the Proposal WWTP and associated irrigation is provided by the 
old Exmouth WWTP. Concentrations of nitrogen in groundwater around this WWTP are 35 
mg/L, whereas background levels in the area are 1 mg/L (Bennelongia 2018) or 0.2 mg/L 
(Humphreys and Adams 1991 in Bennelongia 2021b). Concentrations of nitrogen are 0.07 
mg/L compared with background levels in the area of 0.01 mg/L.  

A study of the presence of stygofauna in relation to nutrient levels near the Exmouth WWTP 
suggested that nitrogen concentrations had little effect, if any, on stygofauna at 
concentrations of 15 mg/L. However, particular species, such as the shrimp Stygiocaris 
stylifera and the copepod Stygoridgewayia trispinosa, were found only where nitrogen 
concentrations were low (Bennelongia unpublished data). Calculations to determine likely 
concentrations under irrigated areas are complex and depend largely on how vegetation and 
irrigation are managed; concentrations are expected to be substantially lower than around 
the old Exmouth WWTP. More generally, however, changes in stygal community structure as 
a result of sewerage effluent were demonstrated by Sinton (1984), who showed changes in 
both species composition and abundance in New Zealand. Nitrate concentrations (usually 
8mg/L to 10 mg/L) did not appear to be the factor controlling these changes. This aligns with 
observations from the USA where elevated levels of organic matter changed stygal 
community structure, while nitrogen concentrations remained low (Graening and Brown 
2003 in Bennelongia 2021b).  

While there is a risk that the operation of the proposed WWTP and irrigation of the resort 
area with treated wastewater may affect stygofauna the risk can be mitigated. Nutrient 
concentrations can be managed by applying operating limits on the wastewater discharge in 
terms of concentration of treated wastewater and limits on applied nutrient loads with 
appropriate monitoring programmes. The calculations to determine likely concentrations of 
nitrogen under irrigated areas are complex and depend largely on how vegetation and 
irrigation are managed.  

The impacts to stygofauna within the proposed irrigation area from the use of treated 
wastewater irrigation is unclear, primarily as ecotoxicology studies on stygal species are rare. 
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However, the subterranean fauna habitat within the Proposal area is not confined. The 
stygofauna within this habitat is characteristic of taxa with high dispersal capacity and 
therefore risk can be mitigated.   

Use of treated wastewater for irrigation and potential increases in nutrients in the 
subterranean environment may affect the presence of troglofauna. However, there is no 
information to support this except the understanding that troglofauna exist in nondynamic 
environments. It is considered likely that the risk from the proposed new borefield and the 
use of treated wastewater for irrigation to troglofauna conservation values will be low 
(Bennelongia 2020). 

There is a risk of hydrocarbon contamination of soils and stormwater associated with fuel 
storage and vehicle refuelling, which in turn may impact on groundwater through infiltration 
through soil. The potential impact on groundwater quality is discussed in Section 9.5.3 and is 
considered low and unlikely to adversely affect stygofauna. Appropriate mitigation measures 
are discussed in Section 9.6. 

7.5.4 Indirect Impacts Resulting from Changes to Surface Topography.  

Changes to surface topography as a result of compaction or creation of hard surfaces may 
result in altered groundwater flow paths, increased runoff, and reduced infiltration and 
aquifer recharge (EPA, 2016g). 

The Proposal requires the clearing of 3.98 ha in addition to the disturbance of the existing 
Caravan Park site to create a low-density development. Due to the permeable sand and 
significant depth to groundwater, constructed stormwater management infrastructure for 
the redevelopment would be minor, if required. The intention of the resort design is to 
minimise impacts to existing landforms. Buildings will be positioned on hillside contours 
to reduce cut and fill and boardwalks will be installed, where feasible, to maintain 
overland water flow. The level of infiltration of runoff to groundwater is not anticipated 
to be significantly reduced as a result of the redevelopment. The risk to subterranean 
fauna as a result is considered negligible. 

7.5.5 Cumulative Impacts  

Existing and proposed third party groundwater abstraction activities considered with respect 
to cumulative impacts of the proposal are shown in Figure 29. The nearest borefield is the 
DoD Harold E Holt naval base borefield 4.88 km from the Proposal area. The Exmouth 
townsite is approximately 18 km to the south of the Proposal.  

The projected maximum discernible drawdown extent from the Proposal borefield is 370 m 
(Section 9.5.1) (Figure 29). Given the separation distance to other users, no interaction is 
expected. This includes with the Harold E Holt naval base borefield, town irrigation scheme 
or the Exmouth (town) Borefield. Implementation of the Proposal will not result in any 
cumulative interaction with drawdown zones from existing or foreseeable third- party 
developments within the region.  

The stygofauna within the Ningaloo Resort borefield all have characteristically wide ranges 
on the peninsula. It is considered unlikely that any stygal taxa would be restricted to the 
borefield aquifer or in the vicinity. There will be no troglofauna habitat removal as a result of 
the implementation of the Proposal, nor altered.  Cumulative impacts to the subterranean 
fauna within the borefield and associated habitat from existing or reasonably foreseeable 
third-party actions, including the MRWA Yardie Creek Road Realignment are not expected.  
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Cumulative impacts resulting from alteration to nutrient balance and contamination from the 
prior activities at the existing Lighthouse Caravan Park and the Proposal are not anticipated. 
Previous wastewater management practices for the Caravan Park were treated wastewater 
discharged to a series of lined evaporation ponds. There are no other potential groundwater 
pollution sources within proximity to the Proposal. 

The new and existing borefields for the Proposal will result in an additional 127.85 intersecting 
with the Cape Range Subterranean Waterways (CRSW) wetland in addition to the Harold E 
Holt borefield and the Water Corporation town borefield site. The overall mapped extent of 
the CRSW wetland is 90,054.93 ha (Table 7-4). The Proposal therefore increases the impact 
to this wetland by 0.14%.  

The potential cumulative impacts to the CRSW wetland from implantation of the Proposal are 
considered negligible. This is based on: 

• the implementation of proposed mitigation measures (Section 7.6 and Section 9.6),

• there are no significant impacts or combined interaction from the abstraction of
groundwater,

• there will be no alteration to the nutrient balance of the groundwater, and

• no contamination is likely are likely to occur within the CRSW wetland.
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7.6 Mitigation Measures 

Avoid 

• The production water bores have been designed for groundwater sipping, and as such 
are only screened over the first 3 m below the water table and will not intercept the 
saltwater interface. 

Minimise 

• Groundwater abstraction will be undertaken in accordance with conditions set in 
the DWER groundwater licence issued under the RIWI Act with consideration of 
the Exmouth Groundwater Subarea Allocation Plan.  

• Treated wastewater irrigation will be assessed by DWER under Part V of the EP Act 
and will need to comply with appropriate water quality standards to for both 
environmental and health requirements.  

• Accommodation buildings will be positioned on stilts within hillside contours and 
raised boardwalks used. This reduces total cut volumes while minimising impact to 
existing landforms and maintains surface flow of water. 

• Stormwater drainage from new roads and building developments will be directed 
to swales, both roadside and natural, throughout the site and maintain 
groundwater infiltration from runoff. 

Monitor 

• An Inland Waters Environmental Management Plan (IWEMP) will be implemented 
(Section 9, Appendix N). The IWEMP includes monitoring of groundwater 
abstraction and groundwater quality. Management measures are linked to trigger 
and threshold criteria which are adaptive.  

7.7 Assessment and Significance of Residual Impacts 

The proposed groundwater abstraction will result in a potential reduction of stygofauna 
habitat within the borefield in the order of 0.5 % from drawdown. Changes in groundwater 
salinity are likely to be seasonal and limited to the existing salinity ranges for the stygofauna.  

The Proposal will use treated wastewater for irrigation which will have a concentration of 
nitrogen (as nitrate) of 6 mg/L or less. The nitrogen will filter into the water table except to 
the extent it is taken up by plant roots. This will result in a nutrient discharge to the 
groundwater substantially lower than around the old Exmouth WWTP. A study at the old 
Exmouth WWTP found stygofauna in the groundwater with nitrogen concentrations of 15 
mg/L. This suggested that at these nitrogen concentrations, the presence of stygofauna was 
not limited.  

The low abundance and diversity of stygofauna in the borefield is a reflection of the depth to 
the watertable being 30 mbgl to 50 mbgl.  Additionally, the borefield aquifer is in the Tulki 
limestone which consists mostly of weakly cemented sand (Bennelongia 2020).  The high 
species diversity in the Cape Range is primarily within the karstic caverns which are absent in 
the borefield (Humphreys 1999; 2000; 2001).  The stygofauna within borefield 
characteristically all have wide ranges on the peninsula.  They are known to have high 
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dispersal abilities (Karanovic, 2004; 2006), and it is unlikely that any species would have a 
range restricted to the vicinity of the borefield.  

Two stygofauna taxa, the copepod Parastenocaris `BHA286` and the Enchytraeidae 
(oligochaete), were only collected from the borefield. There is an extensive area of similar 
habitat to the north, south and east of the borefield. Accordingly, the threat from new 
borefield operations to both taxa and more generally, to stygofauna conservation values in 
the Proposal area is considered low. The stygofauna associations yielded from the bores 
indicate dispersal is facilitated.   

Overall, the effect of groundwater abstraction and treated wastewater irrigation on 
subterranean fauna conservation values is considered low with no predicted significant 
residual impact.  

There is no anticipated interaction or cumulative contamination of nutrients from the current 
proposal and the overall the effect of groundwater abstraction and treated wastewater 
irrigation on subterranean fauna conservation values is considered low with no predicted 
significant residual impact. Furthermore, no subterranean fauna species is likely to be 
confined to the area of treated wastewater irrigation effect for the proposal (Bennelongia 
2020). 

7.8 Environmental Outcome 

The environmental outcomes resulting from the implementation of the proposal, with respect 
to subterranean fauna are: 

• no disturbance to subterranean fauna outside of the predicted maximum extent of the 
borefield drawdown zones, as shown in Figure 28 and 

• no significant cumulative impact to subterranean fauna or subterranean fauna habitat 
as measured by the extent of the borefield drawdown zone, as monitored in 
accordance with the IWEMP (Appendix N) and compared to the spatial separation of 
existing borefields as shown in Figure 29. 

The environmental outcomes for inland waters described in Section 9.8, are also relevant to 
the protection of subterranean fauna and associated habitat and include: 

• no adverse impacts to groundwater quality (pH, salinity, nitrogen, phosphorus) within 
the Proposal DE and the borefield drawdown zones, as determined in accordance with 
the monitoring trigger and threshold values and adaptive management measures 
specified within the IWEMP (Appendix N); and 

• groundwater drawdown resulting from Proposal related activities, will not exceed 1 m 
from baseline standing water levels. 
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8. Marine Fauna 

8.1 EPA Objective 

The EPA’s objective for Marine Fauna is:  

To protect Marine Fauna so that biological diversity and ecological integrity are 
maintained. 

In the context of this objective, 

Ecological integrity is the composition, structure, function and processes of 
ecosystems, and the natural variation of these elements. 

For the purposes of EIA, marine fauna are defined as: 

Animals that live in the ocean or rely on the ocean for all or part of their lives. 

8.2 Policy and Guidance  

The relevant policy and guidance for marine fauna is summarised in Table 8-1.  

Table 8-1: Policy and Guidance Relevant to Marine Fauna 
Policy and Guidance Key Aspects 

Statement of Environmental 
Principles, Factors and Objectives 
(EPA 2020) 

This statement communicates how, for the purposes of environmental 
impact assessment, the EPA: 
• considers the object and principles of the EP Act; 
• uses environmental factors and objectives to organise and 

systemise environmental impact assessment and reporting; 
• takes a holistic view of the environment and a proposal or 

scheme’s potential impact on the environment; and 
considers significance when determining whether or not to assess a 
proposal or scheme and recommend whether or not an assessed 
proposal or scheme may be implemented. 

Environmental Factor Guideline: 
Marine Fauna (EPA 2016j) 

The purpose of this guideline is to communicate how the factor Marine 
Fauna is considered by the EPA in the EIA process. Specifically, the 
guideline: 
• describes the factor Marine Fauna and explains the associated 

objective; 
• describes EIA considerations for this factor; 
• discusses the environmental values of marine fauna, and their 

significance; 
• describes issues commonly encountered by the EPA during EIA of 

this factor; 
• identifies activities that can impact on marine fauna; and 
• provides a summary of the type of information that may be 

required by the EPA to undertake EIA related to this factor. 
 

Environmental Assessment 
Guideline for Protecting Marine 
Turtles from Light Impacts (EPA 
2010) 

This EAG specifically addresses approaches to proposal design and 
implementation to protect marine turtles from the adverse impacts of 
light. This EAG sets out: 

a) guidance on an array of approaches available for avoiding, 
reducing, managing and mitigating light impacts on marine 
turtles to be considered when preparing documentation 
relevant to the EIA process and during the implementation of 
proposals or planning schemes; and 

b) alternative methods for the avoidance and management of 
light impacts that can be applied using a risk-based approach 
and by applying best practice methods. 
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Policy and Guidance Key Aspects 

Section 16 (e): EPA Strategic Advice 
on Exmouth Gulf, Summary of 
Public Submissions (EPA 2021b) 

The key relevance of the Strategic Advice is the location of the 
Proposal within the Ningaloo Coast World Heritage Area (NCWHA), 
which has natural connectivity to the Exmouth Gulf. Australia is a 
signatory to the World Heritage Convention and its government has 
duties to the protect the NCWHA. 
 
Concerns raised in the submissions relevant to this Proposal include: 
• Light pollution impacts on turtle hatchlings. 
• Concern that the development of the Lighthouse Caravan Park will 

impact turtle nesting and breeding due to light spill. 

National Light Pollution Guidelines 
for Wildlife Including Marine 
Turtles, Seabirds and Migratory 
Shorebirds, Commonwealth of 
Australia 2020 

The Guidelines outline the process to be followed where there is the 
potential for artificial lighting to affect wildlife. They apply to new 
projects, lighting upgrades (retrofitting) and where there is evidence of 
wildlife being affected by existing artificial light. 

The guidelines are consistent with, and build upon, the Western 
Australian Environmental Assessment Guideline No. 5 Protecting 
Marine Turtles from Light Impacts (EPA 2010). The guidelines also 
outline the minimum requirement for protection of marine sea turtles 
from light exposure and addresses the approach to project design, 
management, and mitigation to protect marine turtles from the adverse 
impacts of light. The 2010 EPA guidelines, written before the recent and 
rapid evolution in light emitting diode (LED) technology, do not address 
the very particular biological impacts emerging as a result of exposure 
to LED lights. 

Recovery Plan for Marine Turtles in 
Australia, Commonwealth of 
Australia 2017 

The Recovery Plan for Marine Turtles in Australia is a national plan 
which aims to aid in the recovery of six of the world’s seven species of 
marine turtles: loggerhead (Caretta caretta), olive ridley (Lepidochelys 
olivacea), leatherback (Dermochelys coriacea), green (Chelonia mydas), 
flatback (Natator depressus) and hawksbill (Eretmochelys 
imbricata) turtles. 
 
The plan considers the conservation requirements of the species across 
their range and identifies the actions to be taken to ensure the species 
long-term viability in nature, and the mechanisms to undertake those 
actions. 
 
The long-term recovery objective for marine turtles is to minimise 
anthropogenic threats to allow for the conservation status of marine 
turtles to improve so that they can be removed from the EPBC Act 
threatened species list. The following interim objectives and targets 
have been set for the ten-year life of this plan: 
• Current levels of legal and management protection for marine 

turtles are maintained or improved both domestically and 
throughout the migratory range of Australia’s marine turtles. 

• The management of marine turtles is supported. 
• Anthropogenic threats are demonstrably minimised. 
• Trends at index beaches, and population demographics at 

important foraging grounds are described. 

8.3 Receiving Environment 

In the context of this objective and the receiving environment of this Proposal being the 
marine turtle nesting beaches of the World Heritage Ningaloo Coast, the marine species 
considered for this environmental impact assessment are marine turtles.  
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8.3.1 Studies and investigations 

A desktop assessment was undertaken by Arup (2020) to support recommendations of a 
preliminary lighting management plan, to support the development application for the 
Proposal. However, following discussions with DAWE regarding potential impacts on the 
turtles, it was determined that further baseline information on the adjacent nesting turtle 
population is required to support a more detailed approach to lighting management.  

The United States owned, and Australian Department of Defence (DoD) operated, Space 
Surveillance Telescope (SST) has also been recognised as potentially being impacted by 
artificial light from the Proposal. The following discussion is limited to consideration of 
impacts associated with the marine turtles. Impact to the SST is addressed and in Section 
10.11 and Section 13.5.6. 

Baseline Monitoring 

The Proponent engaged Pendoley Environmental to undertake baseline monitoring of marine 
turtle hatchlings from potentially impacted nesting beaches (with data on misoriented adults 
collected opportunistically) and in-situ benchmark light monitoring data in February 2021 
(Appendix I). (The light monitoring was also designed to inform impact assessment and 
management actions with respect to the SST). 

The February 2021 field survey was designed to collect hatchling orientation data under 
ambient lighting conditions to assist in understanding the behaviour of marine turtle 
hatchlings on beaches within 20 km of the Proposal. This data will be used as a benchmark 
for monitoring hatchling behaviour during construction and ongoing operations and assess if 
the Proposal has caused any changes in hatchling behaviour.  

The benchmark artificial light at night (ALAN) survey was carried out on the new moon 
between 11th and 17th February 2021 and consecutively with the hatchling monitoring 
program. Sky42 light monitoring equipment was deployed on marine turtle nesting beaches 
and at the SST to capture artificial light data during new moon conditions. The benchmark 
data allows for all visible, individual light sources to be identified and monitored across a 
complete night-time period; suitable comparison against future turtle monitoring seasons; 
and the effectiveness of any implemented light management controls to be quantified. This 
data was used to inform the Artificial Light Assessment and Artificial Light Management Plan 
(ALMP) for the Proposal (Appendix J). 

The ALMP complies with the National Light Pollution Guidelines for Wildlife (Commonwealth 
of Australia 2020) (the guidelines) and the NSW Dark Sky Planning Guidelines (NSW 2016) and 
identifies the potential impact of the Proposal related artificial light on marine turtles (and 
the SST). The ALMP uses the results of the lighting assessment to address the requirement of 
the guidelines and outlines best practice lighting design by including a consolidated list of 
mitigation measures that could prevent or minimise Proposal related lighting impacts to 
relevant receptors. The ALMP builds on early work undertaken by Arup (2020) and 
preliminary work undertaken by Pendoley in December 2020. 

Artificial Light at Night Modelling 

In order to refine and confirm the lighting design suitability for dark sky conservation, 
Pendoley (2021b) have undertaken artificial light at night modelling and updated the lighting 
strategy within the ALMP (Appendix J) and the risk assessment contained therein to account 
for the model findings. 
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The specific objectives of the modelling were to: 
• predict the light visibility from the now decommissioned Ningaloo Lighthouse Holiday

Park and Campground (Historical Campground);
• predict the light visibility from the proposed Ningaloo Lighthouse Resort (Proposed

Resort);
• compare the predicted output from the Historical Campground and the Proposed

Resort; and
• use the predicted visibility from the Proposed Resort to inform an Artificial Light Impact
Assessment (ALIA).

The model was built using the following inputs: 
• topography and reflectance: NASA Shuttle Radar Topography Mission digital elevation

data (1 arc-second resolution);
• GPS coordinates for the observer viewpoints, which are based on the benchmark light

monitoring locations at Hunters, Tamarisk, Lighthouse Bay Carpark and the SST (Figure 30)
• weather conditions: all scenarios are considered free of any influencing atmospheric

or weather conditions (sun, moon, rain, cloud); and
• a detailed lighting inventory (light types, positions, heights, intensity) for both the

Historical Campground and Proposed Resort and based on information provided by the
Proponent.

The model outputs include an all-sky modelled panorama ‘as viewed’ from the observer 
location which shows the predicted brightness (including direct, reflected and refracted light) 
across the whole sky and including the horizon, for each of the four modelled observer 
locations. The model output units were converted to derived Full Moon Equivalents (FME) to 
give the radiance output some biological relevance and to aid interpretation in an 
environmental impact assessment context (Pendoley 2021).  



Figure 30: Artificial Light at Night Modelling Observer Locations
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8.3.2 Marine Turtles 

Of the seven species of marine turtles in the world, six occur in Australian waters and all of 
these occur in the waters of the Ningaloo Coast. All are Threatened species, protected under 
both Commonwealth (EPBC Act) and WA (Biodiversity Conservation Act 2016) legislation: 

• Flatback turtle (Natator depressus), Vulnerable (EPBC Act, BC Act)

• Green turtle (Chelonia mydas), Vulnerable (EPBC Act, BC Act)

• Hawksbill turtle (Eretmochelys imbricata), Vulnerable (EPBC Act, BC Act)

• Leatherback turtle (Dermochelys coriacea), Endangered (EPBC Act), Vulnerable (BC Act)

• Loggerhead turtle (Caretta caretta), Endangered (EPBC Act, BC Act)

• Olive Ridley turtle (Lepidochelys olivacea), Endangered (EPBC Act, BC Act)

There are only a few large nesting populations of the green, hawksbill and loggerhead turtles 
left in the world. Australia has some of the largest marine turtle nesting areas in the Indo-
Pacific region and has the only nesting populations of the flatback turtle. 

Marine turtles are known to utilise onshore and offshore areas of habitat situated within 20 
km of the Proposal. Of the turtles found in Western Australian waters, three nest on mainland 
beaches and islands of Ningaloo Reef over the summer months, from November to March 
(Ningalooturtles.org.au, 2021): 

• Loggerhead turtle (Caretta caretta), Endangered (EPBC Act, BC Act)

• Green turtle (Chelonia mydas), Vulnerable (EPBC Act, BC Act)

• Hawksbill turtle (Eretmochelys imbricata), Vulnerable (EPBC Act, BC Act)

The Proposal is situated in the vicinity of known nesting habitat for marine turtles, being the 
portion of beach immediately adjacent to the Proposal. This area is identified as the 
Lighthouse Bay Section in the NTP North West Cape Division and includes Hunters Beach 
adjacent to the Proposal (Appendix J, ALMP, Section 3.2.1: Figure 2) across to Mildura Beach 
identified as the Lighthouse Bay. Baseline data on the use of the beach by nesting females 
was collected as part of the NTP program (DBCA 2020 in Pendoley 2021b) 

The reported nesting and hatching season for the genetic stocks of the three marine turtle 
species is shown in Table 8-2 (CoA 2017 in Pendoley 2021b). 

Table 8-2: Nesting and Hatching Season for Green, Loggerhead and Hawksbill Turtles (WA) 

Marine turtle species 
(genetic stock) 

Nesting period Hatching Period 

Hawksbill (H-WA) Year round (Oct – Jan peak) Year round (Dec – Feb peak) 

Loggerhead (L-WA) Nov – Mar (Jan peak) Jan – May (Feb – Mar peak) 

Green (G-NWS) Nov – Mar (Dec – Jan peak) Dec – Mar (Feb – Mar peak) 

A 2016 trend analysis of local (North West Cape and Ningaloo) turtle monitoring data found 
the nesting period was centred on the first week in January for all three species. Interannual 
variation in nesting activity of green turtles is widely reported and can exhibit large 

https://www.environment.gov.au/coasts/species/turtles/flatback.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
https://www.environment.gov.au/coasts/species/turtles/leatherback.html
https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/oliveridley.html
https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
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fluctuations. The variation is thought to be linked to the impact of the El Niño Southern 
Oscillation (ENSO) on food resources at their foraging grounds (Limpus & Nicholls 2000). 
Standardised analysis of the 2002/03 to 2018/19 Ningaloo Turtle Program (NTP) monitoring 
data found a peak in activity in 2011/12 which was followed by one of the least active years 
ever recorded in the following season (2012/13). Less variation is evident in hawksbill and 
loggerhead nesting activity (NTP 2020). Anecdotal evidence from monitoring programs 
indicates the current 2020/21 season is a very active season for green turtles 
(Pendoley 2021b). 

Conservation Significance 

Marine turtles are recognised internationally as species of conservation concern. The six 
species found in Australia are listed in the 2000 IUCN (World Conservation Union) Red List of 
Threatened Animals.  

All marine turtle species occurring in Australian waters are listed on Appendix I of the 
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). In 
addition, all marine turtles occurring in the Indo-Pacific region are a priority for conservation 
under the Convention on the Conservation of Migratory Species of Wild Animals (CMS, also 
known as the Bonn Convention). The flatback turtle is listed on Appendix II of the CMS and 
the other species are listed on both Appendices I and II. Australia is also a signatory to the CMS 
Memorandum of Understanding on the Conservation and Management of Marine Turtles and 
their Habitats of the Indian Ocean and South-East Asia (IOSEA MoU). The MoU is designed to 
facilitate national level and transboundary actions that will lead to the conservation of turtle 
populations and their habitats (DAWE 2021). 

Australia’s obligations under these agreements are met through the EPBC Act. Additional 
protection of Australian marine turtles is provided by the Recovery Plan for Marine Turtles in 
Australia (CoA 2017). This plan lists specific anthropogenic threats to the conservation and 
recovery of marine turtle species in Australia. The Recovery Plan lists the North West 
Cape/Ningaloo coast as habitat critical for the survival of green and loggerhead turtles and 
recognises light pollution as a key threat to the recovery of marine turtles in Australia.  

The Western Australian Biodiversity Conservation Act 2016 (BC Act) and Biodiversity 
Conservation Regulations 2018 aim to conserve and protect biodiversity, and provide 
protection to, and establishes recovery plans for, listed species, threatened ecological 
communities, and critical habitat. The BC Act lists threatened and priority fauna under the 
Wildlife Conservation (Specially Protected Fauna) Notice 2018. These listings reflect the 
listings status for marine turtles under the EPBC Act. The green, hawksbill and flatback turtles 
are listed as Vulnerable under the BC Act and the loggerhead is listed as Endangered, 
reflecting their listing under the EPBC Act.  

The protection of marine turtles from light is recognised at a local level within Shire Local 
Planning Scheme. Within the Shire Exmouth Local Planning Scheme No. 4 Ningaloo Lighthouse 
Holiday Park Local Development Plan, a lighting impact assessment addressing the lighting 
impacts on nesting turtle habitat is required under Clause 13. The application is to be 
consistent with the Vlamingh Head Master Plan, Planning and Sustainability Guidelines, which 
specify that “Lighting must not affect nocturnal or breeding animals”. 

http://www.ioseaturtles.org/
http://www.ioseaturtles.org/
http://www.ioseaturtles.org/
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Ningaloo Turtle Program 

Onshore, annual marine turtle track census surveys have been conducted by the Ningaloo 
Turtle Program (NTP) at beaches near the Proposal site during the peak of nesting activity 
since 2002 (Lighthouse Section). The surveys are managed by the Exmouth office of the DBCA. 
The aim of the Program is to predict long-term trends in marine turtle populations along the 
Ningaloo coast. The survey results are used by DBCA to inform management and 
conservation; reducing disturbance to nesting turtles, management of introduced predators 
and managing coastal access and visitation to support effective conservation of sea turtles on 
the Ningaloo coast (DBCA 2020). All annual reports and other supplemental materials from 
this program can be found at www.ningalooturtles.org.au. (Pendoley 2021b). 

Historically, the program has focussed on the nesting activity in the northern half of Cape 
Range and consequently this is the data was used in the Pendoley (2020) assessment. The 
NTP monitoring sites that fall within a 20 km radius of the Proposal site are within the North 
West Cape Division, encompassing Lighthouse Bay, Hunters, Graveyard and Tantabiddi 
(Figure 31). Within the Lighthouse section, loggerhead and hawksbill activity is concentrated 
in the northern subsections while green activity dominates the southern subsections close to 
the Proposal site (NTP 2020; Whiting 2016 in Pendoley 2021b).  

The 2016 trend analysis on the NTP data (Whiting 2016 in Pendoley 2021b) for the North West 
Cape and Cape Range data concluded that the estimated population sizes for the Green, 
Loggerhead and Hawksbill across the North West Cape and Cape Range Divisions, represent 
globally significant populations for all species. The estimated size of the breeding populations 
within the two Divisions were: Green turtles (15, 104 – 33, 721), loggerhead turtles (991 – 2, 
763) and Hawksbill turtles (351 – 791).  Due to low nesting levels, there is no population data
for flatback turtles (DBCA 2020)

Marine Turtle and Light Monitoring Program 2021 (Pendoley 2021a) 

The Pendoley (2021a) report on the marine turtle and light monitoring program (Appendix I) 
has established the benchmark metrics for hatchling fan and regional light pollution against 
which the Proposal can be monitored during construction and future operations.  

The most common method to monitor the influence of existing artificial light on the dispersal 
behaviour of hatchling turtles is to record the angles of their tracks left on the beach.  

Beaches were surveyed by Pendoley Environmental (2021a) for emerged marine turtle nests 
between the 10 and 18 February 2021. Fan metrics were collected from 257 nests between 
the Wobiri and Mildura Wreck East beach sections. Overnight light monitoring data was also 
collected at 11 monitoring sites, including at the SST. This data has been integrated with the 
artificial light monitoring data to determine the directionality of identified light sources in 
relation to hatchling orientation and incorporated into the ALMP (Appendix J).  

The survey results show that glow from the regional light sources, including Exmouth, Harold 
E Holt base, and the antenna array are visible from all monitored sites (including the SST), 
while offshore oil and gas facilities (due north of the North West Cape) were also visible from 
monitoring sites on north facing beaches and at the SST. No light is visible from the 
decommissioned Lighthouse Campground on the Proposal site. The results suggest the 
current sky quality across all sites is equivalent to a rural sky on the Bortle scale (approx. 21.69 
– 21.89 Vmag/arcsec2), declining to rural/suburban transition quality (20.49 – 21.69
Vmag/arcsec2) when cloud cover reflects the local light sources across the landscape.

http://www.ningalooturtles.org.au/
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Nest fan metrics were collected from 257 nests (green turtle = 196; hawksbill/loggerhead 
turtle = 22; and unknown species = 39) and grouped into four regional beach sections. The 
largest mean spread angle was recorded for those nest fans situated within the Hunters to 
Lighthouse Bay Parking section (53.6 ± 17.1°; n = 10) and the smallest mean spread angle on 
Surf Beach South to Mildura Wreck section (36.2 ± 17.3°; n = 62). The largest mean offset 
angle was recorded for those nest fans situated within the Ningaloo Coast West section (9.6 
± 8.9°; n = 180) and the smallest mean offset angle on Mildura Wreck to Mildura Wreck East 
section (3.8 ± 2.6°; n = 7). The overall spread and offset angles were 40.7 ± 17.3° and 8.6 ± 8.2 
(n = 257), respectively. 

The spread and offset angles indicate the hatchlings across the region are orienting normally 
and are successful in sea finding. Further statistical analyses investigated the difference 
between beach sections based on the line-of-sight visibility to the Proposal location (i.e., 
beaches with no line-of-sight vs beaches with line-of-sight) and found that there was no 
significant difference in fan spread between the two habitat groupings (p = 0.86) however 
there was a significant difference in fan offset (p = 0.015).  

Integration of hatchling fan data situated within 1 km either side of three light monitoring 
sites including Wobiri (shielded from the Proposal site by the Cape Range in the Ningaloo 
Coast West Area), Tamarisk (situated immediately in front of the Proposal site) and Surf Beach 
(situated north-east and in line-of-sight of the Proposal site) showed that hatchlings oriented 
seaward and not in the direction of the sky glow that was visible on the horizon at each site.  

In conclusion sea finding by turtle hatchlings emerging from regional nesting beaches was 
consistent across the monitored beaches with most hatchling fans successfully orienting 
seaward and appeared unaffected by the current levels of visible regional sky glow resulting 
from sources including Exmouth, the Harold E Holt Base, onshore antenna array and offshore 
oil and gas facilities. 



Figure 31: Ningaloo Turtle Program - North West Division
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8.4 Potential Impacts 

Given the conservation significance of marine turtles occurring along the Ningaloo Coast and 
within the adjacent Ningaloo Marine Park, reductions in populations of marine turtle species 
are of local, regional and international importance.  

The following potential impacts to marine turtles associated with the Proposal have been 
identified: 

• Indirect impact of lighting from the Proposal on turtle nesting and hatchling behaviour 
on the adjacent beach. 

• Indirect impact of tourists from the resort interacting with marine turtles at the 
adjacent nesting beach.  

• Indirect impact from chemical and nutrient runoff during a storm event. 

• Indirect impact from marine debris from visitors to the resort. 

• Indirect impact from groundwater abstraction near nesting beaches affecting sand 
moisture content, impacting on incubation success. 

In-water habitat use by foraging and inter-nesting marine turtles and artificial light sources 
associated with the Exmouth town site and the Naval Communication Station Harold E Holt 
(due to distance from the Proposal) are considered out of scope and not considered further. 
The biological need for light as a cue in migrating, foraging or interesting life stages for marine 
turtles is not recognised. In the absence of published or anecdotal information identifying 
light is a cue for these life stages, the impacts to foraging and inter-nesting marine turtle 
behaviour is not considered in this assessment.  

8.5 Assessment of Impacts – Light Pollution  

Artificial light poses a threat to marine turtles because it disrupts critical behaviours. Marine 
turtles use light as an orientation cue. Artificial light can inhibit nesting by females and can 
disrupt hatchling orientation and sea finding behaviour. When hatchlings are attracted to light 
inland, they may be exposed to increased mortality from avian and terrestrial predators, 
trapped in vegetation or killed on roads. If hatchlings do reach the ocean, they may have used 
valuable energy reserves required to reach pelagic feeding areas. Artificial light can therefore 
cause a gradual decline in the reproductive output of a nesting area, with changes not evident 
for decades because of the long life cycles involved. 

Pendoley (2020b) notes that, in general, artificial light most disruptive to marine turtles are 
those rich in short wavelength blue and green light (400 nm – 550 nm). The attractiveness to 
light differs by species, however, green, flatback, and loggerhead turtles all show increased 
sensitivity to wavelengths < 600 nm. Furthermore, green and flatback turtles show stronger 
preference for blue light < 500 nm. Thus, cooler, whiter lights are more likely to attract turtles 
in comparison to warmer, amber lights.  

Although longer wavelengths of light are less attractive than shorter wavelengths, long 
wavelength light can still disrupt the ability of hatchlings to locate the sea, and if bright 
enough can elicit a similar response to shorter wavelength light. Hence, the disruptive effect 
of light on hatchlings is also strongly correlated with intensity. Red light (~650 nm – 700 nm) 
must be almost 600 times more intense than blue light before green turtle hatchlings show 
an equal preference for the two colours.  
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In the absence of competing light sources, there is potential for artificial light to result in 
behavioural impacts to marine turtles, should the intensity be great enough, even if spectral 
output of light sources are outside the peak sensitivity of marine turtles (i.e., >600 nm).  

Marine turtles nesting on beaches in Western Australia (and south-east Queensland) have 
been identified as being at highest risk from the effects of light pollution from urban and 
industrial development. As hatchlings orient towards the lowest light horizon rather than 
being directly attracted to bright lights, lights of any wavelength can affect behaviour and 
light glow can disrupt marine turtles when it out-competes natural light sources (CoA, 2017) 

The Recovery Plan for Marine Turtles in Australia (CoA 2017) lists the North West 
Cape/Ningaloo coast as habitat critical for the survival of green and loggerhead turtle and 
recognises the threat of light pollution as high for the Green and Hawksbill, and moderate for 
the Loggerhead. 

Under the National Light Pollution Guidelines for Wildlife (CoA 2020), any action or activity 
that includes externally visible artificial lighting should use best practice lighting design and 
assess the potential impact on listed species and their important habitat(s) if they are present 
within a 20 km radius. Consequently, for this Proposal there is a recognised pathway for a 
potential impact from artificial lighting to listed threatened and migratory marine turtles that 
nest on the North West Cape (Pendoley 2021b). 

8.5.1 Existing regional light sources  

The existing regional light sources present within 20 km of the Proposal site are shown as an 
output of an online mapping application (www.lightpollutiomap.info) in Figure 35 and 
includes light emissions from the Exmouth town site, the North West Cape Harold E Holt 
Communications base, and the Harold E Holt antennae field. Whilst there are limitations to 
this mapping (as not providing an accurate measure light intensity), Figure 5.12 provides the 
best available regional scale representation of light emissions and is used here to identify 
notable areas of light emissions (Pendoley 2021b). 

8.5.2 Hatchling and adult turtle orientation behaviour  

Pendoley (2021b) reports that no systematic surveys of hatchling or adult nesting female 
orientation behaviour on regional North West Cape beaches has been carried out. Anecdotal 
evidence suggests that hatchling sea turtles have been found in the existing campground pool 
suggesting that they had crawled up the beach and over the dunes attracted to the lights from 
the beach (pers. comm. D. Rob, DBCA in Pendoley 2021b). An alternative explanation is that 
the hatchlings were carried inland and dropped by seabirds. In the absence of any data on 
hatchling behaviour on nearby beaches it is not possible to confirm the cause of this 
observation.  

Similarly, anecdotal evidence suggests that adult females are occasionally observed crawling 
along Yardie Creek Road, presumably lost after crawling across the dunes (pers. comm. D. 
Rob, DBCA in Pendoley 2021b). This is not uncommon in naturally dark areas characterised 
by large or complex dune systems; however, the presence of inland light could potentially 
confuse a female trying to return to the ocean making it difficult for them to orient themselves 
seaward (Pendoley 2021b). 

To understand the behaviour of marine turtle hatchlings on beaches within 20 km of the 
Proposal site, Pendoley conducted a field survey in February 2021 to collect hatchling 

http://www.lightpollutiomap.info/
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orientation data under ambient lighting conditions (Appendix I). The Pendoley (2021b) 
integration of the benchmark hatchling and light results is described below. 

The results from Wobiri on the west coast of the Cape Range show the nest fans within one 
km of the monitoring site had a moderate spread angle and were highly oriented seaward in 
a north westerly direction and did not orient towards the peak sky glow over the antenna 
array in the east, nor the south easterly glow from the Exmouth and Harold E Holt base.  

The results from Tamarisk site immediately adjacent to the Proposal site show the nest fans 
within one km of the monitoring site had a large spread angle but oriented seaward in an 
overall northerly direction and did not orient towards the peak sky glow over the antenna 
array in the east, nor the southerly glow from the Exmouth and Harold E Holt base.  

The results from Surf Beach north east of the Proposal site show the nest fans within one km 
of the monitoring site had the smallest spread angle compared to the other two sites (Wobiri 
and Tamarisk) and were highly oriented seaward in a westerly direction. They did not orient 
towards the peak sky glow over the antenna array visible in the east.  

The benchmark lighting and hatchling data will be used for future monitoring of hatchling 
behaviour during construction and ongoing operations to assess if the Proposal has caused 
any changes in hatchling behaviour.  

8.5.3 Orientation of hatchlings in nearshore waters (Pendoley 2021b) 

Once in the marine environment, hatchling marine turtles are known to undertake an initial 
swimming frenzy within the nearshore area adjacent to their nesting habitat. Green, 
hawksbill, and loggerhead turtle hatchlings are therefore likely to be present in nearshore 
waters adjacent to the Proposal site as they move away from the beach during the hatching 
period.  

Green hatchlings tracked through shallow nearshore waters at Wobiri Beach (Hunter Division, 
North West Cape) in 2014 dispersed straight offshore under ambient (no artificial light) 
conditions and under highly variable current speed and direction. However, when artificial 
light was present offshore, 88 % of hatchlings tested oriented towards the light and spent 23 
% more time in the tracking array than under ambient light conditions. 

There are no published or anecdotal reports on hatchlings crawling back out of the water in 
the vicinity of the Proposal site. 

8.5.4 Proposal lighting 

Light may appear as either a direct light source from an unshielded lamp with direct line of 
sight to the observer or through sky glow. Where direct light falls upon a surface, be it land 
or ocean, this area of light is referred to as light spill.  

Sky glow is the diffuse glow caused by light that is screened from view but through reflection 
and refraction, creates a glow in the atmosphere. Scattering of light by dust, salt and other 
atmospheric aerosols increases the visibility of light as sky glow, while the presence of clouds 
reflecting light back to earth can substantially illuminate broad areas the landscape. White-
blue light scatters more easily and further in the atmosphere compared to yellow-orange light 
(Kyba et al. 2011 in Pendoley 2021b). Therefore, the distance at which direct light and sky 
glow may be visible from the source is dependent on the number, intensity, and types of 
lights, and how such lights are orientated or shielded, in addition to environmental conditions 
such as topography, vegetation, and cloud cover. 
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The existing Caravan Park is over 30 years old. It was not designed to consider dark sky 
conservation and consequently there was no plan for managing or mitigating artificial lighting. 
The new resort development will feature a modern lighting design (best practice lighting 
design) with the objective to conserve the dark sky value of Exmouth Peninsula. 

Light sources for the Proposal would be associated with the key components of the resort 
village and the caravan park. These include accommodation, administration and commercial 
services buildings and a function centre. There will be swimming pools, tennis court, outdoor 
public space, outdoor movie theatre, outdoor decks, and seating and recreation zones. The 
characteristics of light emissions from the Proposal will depend upon the number, intensity, 
spectral output, and type of light fittings used. 

8.5.5 Viewshed Analysis (Pendoley 2021b) 

A viewshed analysis was conducted to determine the line-of-sight visibility of different light 
sources associated with the proposed resort in relation to nearby marine turtle nesting 
habitat.  

In the absence of a lighting design the viewshed analysis for the Proposal was carried out 
based on the following assumptions: 

• Only external lights are accounted for (i.e., light from inside rooms and visible through 
windows and doors not included). 

• As details on exact fixture locations are not known at this stage, all lights are assumed 
to be spaced evenly, 15 m apart within each specified zone. 

• All lights were assumed to be no higher than 1.5 m above floor/ground level i.e., no tall 
mast or street lighting was included (preliminary light height provided by the Proposal 
electrical engineers). 

• Analysis was carried out for the following light groupings: 

o resort village on flat land adjacent to the Yardie Creek Road. 

o Sunset Villas located at ~30 m elevation on a ridge behind the resort. 

o campground and caravan park located in valley behind the Sunset Villas ridge. 

• Topography was based on ~30 m resolution NASA Shuttle Radar Topography Mission 
(SRTM) satellite data. 

• Nesting habitat area was derived from the location of known nesting sites identified in 
the 2018/19 NTP report (DBCA 2020) and covered the beach area seaward of the 
vegetation line (shown as pink polygon in Figure 14). 

• Viewshed analysis was undertaken for three zones: 

o beaches in the Lighthouse Bay region (between north and north-east of the 
Proposal site; 

o beaches along the Ningaloo reef coast and extending from Hunters to Tantabiddi; 
and 

o the SST. 

The viewshed analysis does not consider factors such as the directionality and intensity of the 
light or the shielding of the light from buildings or nearby vegetation. The viewshed analysis 
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consequently presents a worst-case, unmitigated result based on the listed assumptions and 
is provided to gain an understanding of the extent to which light would be visible in the 
absence of mitigation measures.  

The results of the analysis indicate that the lighting would be visible to the Lighthouse Bay 
coastline from all three light groupings: 

• Resort village lighting would be intermittently visible within the nesting habitat 
between Mildura wreck to the north and Hunters to the west (Figure 36). 

• Sunset villas lighting is more consistently visible along the northeast shoreline of 
Lighthouse Bay in addition to a small section of beach to the north west (Figure 37). 

• Campground lighting will be visible along the nesting habitat extending east and 
northeast of the Proposal site (Figure 38). 

8.5.6 Artificial Lighting at Night Modelling 

The sensitivity of a hatchling turtle to directional light is generally described by a specific ‘cone 
of acceptance’, defined as 180° horizontally and 30° vertically. To understand potential 
impacts on hatchling behaviour, all pixels in the 180° x 30° window centred over the brightest 
light source from the observer viewpoint were averaged, with the results presented as 
Orientation Field of View (OFOV) in FME units 

The results of the light modelling for the predicted intensity of sky glow generated at the 
Proposal site for Scenario 1, the Historical Campground and Scenario 2, the Proposed Resort, 
with respect to turtle beaches are summarised below and in Figure 32 to Figure 38: 

• the positioning of buildings and campsites further south in the Proposed Resort design 
footprint compared to the Historical Campground will cause light glow to be spread 
further across the horizon, depending on the observer viewing location; 

• there was a decrease in sky glow between the modelled light from the Historical 
Campground (Scenario 1) and that predicted for the Proposed Resort (Scenario 2). The 
decrease in sky glow intensity was greatest at the Tamarisk observer location 
immediately adjacent to the Proposal site (-60 %), followed by the Lighthouse Bay 
Carpark ~ 1.5 km east (-32 %) and Hunters ~ 0.9 km west (-13 %); 

• natural shielding by Cape Range at Hunters and by tall dunes at Tamarisk blocks all 
visible direct sources in both Scenario 1 and 2. Lighthouse Bay Carpark has less natural 
shielding and has some direct line of sight visibility to the Proposal site; and 

• the results show that while the Proposed Resort (Scenario 2) will have sky glow 
emissions that are visible from the turtle nesting beaches they are predicted to be 
relatively dim, equating to sky brightness approximately 1 % of full moon brightness. 
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Figure 32: Artificial light modelling results for Hunters Beach (Pendoley 2021b) 

 

Figure 33: Artificial light modelling results for Tamarisk Beach (Pendoley 2021b) 
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Figure 34: Artificial light modelling results for Lighthouse Bay Carpark Beach (Pendoley 
2021b) 

 

8.5.7 Lighting Impact Assessment 

Impact to Nesting: Adult Females (Pendoley 2021b) 

Adult female marine turtles return to land, predominantly at night, to nest on sandy beaches, 
relying on visual cues to select, and orient on, nesting beaches. Anecdotal outcomes of long-
term marine turtle monitoring programs across Australia suggest that (assumed) neophyte 
turtles (females breeding for the first time) favour nesting on dark beaches unaffected by 
onshore light pollution, whereas experienced nesters continue to use light affected beaches. 
Over time this could result in changes in nesting distribution in response to artificial light. 

Observations of nesting females and emerging hatchlings at the same beach showed that 
females were disorientated much less frequently than hatchlings indicating that nesting 
females are less vulnerable to impacts of artificial light on sea-finding behaviour post nesting.  

The viewshed analysis indicates that little nesting habitat directly adjacent to the Proposal in 
Lighthouse Bay, and none of the western Ningaloo coastline, would have direct visibility of 
light. Because nesting females do not appear to be as sensitive as hatchlings to light there is 
a reduced likelihood they will be affected by directly visible light, particularly if the light source 
is situated a large distance away.  

If the control measures proposed in the ALMP are implemented, direct visibility of onshore 
sources of light at the nesting habitat area is not expected to occur and the proposed colour 
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and intensity of light would minimise any potential disturbance. Therefore, light from onshore 
sources is not considered bright enough to deter nesting activity at the beach.  

Impact to Emerging Hatchlings (Pendoley 2021b) 

Hatchling turtles emerge from the nest, typically at night, and must rapidly reach the ocean 
to avoid predation. Hatchlings locate the ocean using a combination of topographic and 
brightness cues, orienting towards the lower, brighter oceanic horizon, and away from 
elevated darkened silhouettes of dunes and/or vegetation behind the beach. 

Artificial lights interfere with natural light levels and silhouettes, which disrupts hatchling sea-
finding behaviour and hatchlings may become disorientated and move in the wrong direction, 
possibly attracted to artificial lights and may take longer, or fail, to reach the sea. This may 
result in increased mortality through dehydration, predation, or exhaustion.  

Hatchling orientation has been shown to be disrupted by light produced at distances of up to 
18 km from the nesting beach, although the degree of impact would be influenced by a 
number of factors including light intensity, visibility (a function of lamp orientation and 
shielding), spectral power distribution (wavelength and colour), atmospheric scattering, cloud 
reflectance, spatial extent of sky glow, duration of exposure, horizon elevation, and lunar 
phase (disruption to orientation of emerging hatchlings was found to occur most often during 
the new moon phase and least frequently during full moon phases). 

The viewshed analysis indicates that little nesting habitat directly adjacent to the Proposal in 
Lighthouse Bay, and none of the western Ningaloo coastline, would have direct visibility of 
light. The orientation of this beach means that light will be visible along the beach (as opposed 
to behind the dunes at the back of the beaches) and could potentially override the influence 
of other sea finding cues. 

Unpublished evidence is emerging that suggests there is a species difference in sensitivity to 
light by turtle hatchlings during sea finding, with green and hawksbill turtles more sensitive 
to light cues and beach topography than flatback hatchlings. The predominance of green 
turtle nesting on the regional beaches adjacent to the Proposal means that these hatchlings 
might be at a greater risk of misorientation from light, particularly on beaches that are 
oriented so that the hatchlings lack strong topographic features such as dunes or vegetation 
providing a tall dark horizon cue needed by hatchlings in sea finding. 

If uncontrolled, night-time lighting could lead to disorientation of hatchling turtles on the 
beach which could result in consistent annual mortality and, in the long-term, a potential 
decrease in the overall size of the population. However, if the ALMP control measures are 
applied, including the shielding and redirection of lighting and the use of lights with suitable 
wavelengths and intensities, disorientation of hatchling turtles on the beach has a reduced 
likelihood resulting in a lower risk. 

Offshore hatchlings (Pendoley 2021b) 

Once in nearshore waters, artificial lights on land can also interfere with the dispersal of 
hatchlings. The presence of artificial light can slow down their in-water dispersal 
(Witherington & Bjorndal 1991; Wilson et al. 2018 in Pendoley 2021b) or increase their 
dispersion path, potentially depleting yolk reserves, or even attract hatchings back to shore.  

In addition to interfering with their offshore dispersal, artificial light can influence predation 
rates, with increased predation of hatchlings in offshore areas with significant sky glow. 
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Once the hatchlings enter the water, they are likely to be influenced by tidal currents and 
dispersed over a large geographical area. Therefore, if a hatchling turtle was attracted back 
to shore by the Proposal lights, the tidal current would likely be too strong for the hatchling 
to move towards it and instead would be carried along the coast or offshore. However, during 
periods when the velocity of the tidal current was slower than the hatchling swim speed, 
there remains a potential for a hatchling to move towards a light if it was attracted to it, 
potentially increasing its exposure to predation and causing exhaustion.  

However, if the control measures within the ALMP are implemented, the residual risk of 
impact of artificial lighting to offshore hatchlings is likely to be low.  

 

  



©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 200 

Figure 35: Regional Light Sources 
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Figure 15: Area of marine turtle nesting habitat at Li thouse Bay where Resort Village 
lighting was visible.

Figure 36: Light Visibility from Resort Village at Lighthouse Bay Marine 
Turtle Nesting Habitat 
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Figure 17: Area of marine turtle nesting habitat at Li thouse Bay where campground
lighting was visible.

Figure 37: Light Visibility from Campground Lighting at Lighthouse 
Bay Marine Turtle Nesting Habitat 
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Figure 16: Area of marine turtle nesting habitat at Lighthouse Bay where Sunset villa 
lighting was visible.

Figure 38: Light Visibility from Sunset Villa at Lighthouse Bay Marine 
Turtle Nesting Habitat 
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8.5.8 Assessment of Impacts - Other 

Recreational Activities 

Cape Range nature-based tourism activities are specifically identified within the Marine Turtle 
Recovery Plan as a threat to the recovery of marine turtles. If managed correctly, these 
activities can have great conservation value by raising public awareness of the issues relating 
to marine turtles. However, when mismanaged, these operations have the potential for 
disturbing marine turtle nesting, internesting and foraging behaviour, ultimately impacting 
the viability of the stock (CoA, 2017). 

Whilst the Proposal will continue to provide direct access to the dunes adjacent to the beach, 
beach access in this area is managed by the Shire of Exmouth and DBCA in whom the Jurabi 
Coastal Park is jointly vested.  

Increased activity in the area from visitors to the resort have the potential to add to marine 
debris that may accumulate along the beach from other users. The ability for the proponent 
to mitigate this is limited to visitor education, signage and adequate provision of rubbish bins 
(fitted with lids to limit wind blown rubbish or fauna access) within the resort. 

Chemical and nutrient runoff (stormwater)  

The resort will be designed such stormwater is diverted away from resort facilities and 
avoiding flow through potential contamination sources, as shown in Figure 43. 

There is a risk of hydrocarbon contamination of soils and stormwater associated with 
chemical, fuel storage and vehicle refuelling activities.  The proposed fuel service station will 
include the installation of double skinned, underground fuel storage tanks installed and 
maintained in accordance with relevant Australian Standards (e.g., AS1940) and the 
Dangerous Goods Safety Act 2004 and Regulations and include leak detection systems. 
All other fuel and chemical storage will occur within sealed, bunded locations with spill kits 
provided.   

The proposed irrigation of treated wastewater is described in detail in Section 9 with respect 
to potential impacts to inland waters. In summary, the proposed wastewater treatment plant 
is designed to achieve high levels of nutrient (nitrogen and phosphorus) and pathogen 
removal, producing a tertiary treated effluent suitable for reuse (e.g., toilet flushing) and site 
irrigation, to reduce the demand for potable water.  The irrigation system is designed to 
provide water for grassed and landscaped areas and will not be used in periods of rainfall. 
Peak rainfall periods coincide with lowest occupancy levels, where volumes of water available 
for irrigation would otherwise require top-up with bore water.  In the event of prolonged 
rainfall periods, treated wastewater will be diverted to the existing wastewater storage 
ponds. The risk of runoff of nutrient rich waters in stormwater is low. 

Groundwater abstraction in the vicinity of nesting beaches 

The Recovery Plan for Marine Turtles in Australia identifies that use of groundwater near 
nesting beaches can affect sand moisture content on the nesting beach impacting on 
incubation success.  The water table on the beach is hinged by, and responds to the prevailing 
tidal water level on the beach run-up, which is generally less than 50 m from any turtle nesting 
site.   

The new borefield, from which water is proposed to be abstracted, is 2 km from the nesting 
area. The existing borefield, which has been licensed and in use for many years and which will 
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be used as a supplementary water supply to the new borefield, is located approximately 
500 m from the beach .The predicted drawdown impact extending up to 370 m from the 
borefield, with the highest drawdown in each production bore ranging from 0.4 to 0.6 m. 
Accordingly, the drawdown from either borefield is not considered likely to impact on the 
turtle nesting sites on the beach. 

8.5.9 Cumulative Impacts 

Lighting 

The lighting from the proposed resort is not adding a new source of regional light glow to the 
adjacent turtle beaches, given the site has been in for over 30 years, and has been 
decommissioned only for the past 15 months (since October 2020). As discussed in 
Section 8.5, the results of the lighting assessment show that while the Proposed Resort 
(Scenario 2) will have sky glow emissions that are visible from the turtle nesting beaches, 
these emissions are reduced  when compared to the Historical Campground model of existing 
light emissions from the resort (Scenario 1). 

Visitation 

Whilst the Proposal is not increasing the proposed number of overnight visitors, compared to 
the current facility, the type of guests may change, and number of day visitors may increase 
with the potential for increased visitation to nearby turtle beaches and seabird/shorebird 
nesting sites. Cumulatively this may contribute to increased visitation pressures on the 
Ningaloo Coast from existing activities in the region.   

However, the proposal provides an opportunity for collaboration with DBCA as managers of 
the conservation estate, to provide increased education, signage and better controlled access 
to the dunes and beaches. 

8.6 Mitigation Measures 

Minimise 

• Sky glow will be minimised by implementation of lighting design for the Proposal based 
on Best Practice Lighting Principles which will reduce the light emissions to as low as 
reasonably practicable: 

o Use minimum number and intensity of light, 

o Adapt lighting for colour, intensity and timing, 

o Light only the area intended. 

o Use non-reflective, dark coloured surfaces.  

• Implement the ALMP during construction and operations, including 

o Implementation of the control measures specified in the plan, wherever practicable 

o Undertake marine turtle hatchling and artificial lighting monitoring during 
construction and operations to monitor any changes in hatchling behaviour that 
could be attributed to the change in lighting conditions associated with the Proposal, 
compared to the 2021 benchmark data. 

o Undertake at least one audit recommended in the plan. 
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o Implement adaptative management measures in the event that annual monitoring 
identifies lighting impacts on hatchlings as a result of the Proposal, such as changing 
wavelength of light for the species interacting; additional shielding, changing 
orientation and direction of light fittings and a review of night-time activities.  

• Provide an education package for resort guests, including specific information on 
regional turtle species and behaviours, appropriate/best practice behaviour around 
marine turtles and what to do if animals are found in the resort, recognising that birds 
can drop hatchlings inland and adult females can get lost when returning to the ocean 
through extensive dune systems. 

• Provide formalised beach access points to connect with existing beach access trails in 
consultation with the Shire of Exmouth and DBCA in whom the adjacent coastal area 
of Jurabi Coastal Park is jointly vested. 

• Implement visitor management plan including education programme for guests and 
visitors to raise awareness of nearby marine turtle nesting habitats. 

• Surface water flow will be maintained by diverting flow around structures using 
natural contours and swales for infiltration, as shown in Figure 43. 

• Chemical storage within the wastewater treatment plant will be bunded in accordance 
with AS3780-2000.  

• Fuel storage will be required to be compliant with the Dangerous Goods Act and 
relevant legislation and AS1940, e.g., above ground storage to be bunded and 
underground storage to be in appropriate double skinned tanks with leak detection 
capability.  

• Irrigation of treated wastewater will not occur during peak rainfall periods. 

8.7 Assessment and Significance of Residual Impacts 

There is a pathway for light pollution from the Proposal to decrease the quality of nesting 
habitat. If uncontrolled, night-time lighting could lead to disorientation of hatchling turtles on 
the beach which could result in consistent annual mortality and, in the long-term, a potential 
decrease in the overall size of the population. 

However, lighting design for the Proposal will be based around Best Practice Lighting 
Principles which will reduce the light emissions to as low as reasonably practicable. The 
proposed control measures within the ALMP will aim to ensure no direct light is detected at 
nesting beaches and skyglow will be minimised. Should any changes in turtle nesting and 
hatchling behaviour be detected before and after construction, and throughout operation, 
adaptive management will identify and rectify changes to nesting habitat so that the marine 
turtle populations are not impacted. 

Similarly, with the implementation of the proposed control measures, the impact of light 
pollution on nesting and hatchling emergence behaviour is unlikely to significantly affect the 
marine turtle populations in the long term. Furthermore, the implementation of monitoring 
and adaptive management will prevent long term impacts on nesting and hatchling 
emergence behaviour. Accordingly, the Proposal is not expected to interfere with the 
recovery of the genetic stocks. 

The implementation of the Proposal will result in an improved outcome with respect to access 
to the beach in front of the resort, assisting in limiting uncontrolled access and controlling 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 207 

night lighting of the access, through dunes and onto the nesting beach. There is also the 
opportunity to assist in education of visitors to the Resort regarding the conservation values 
of both the immediate and broader surrounding.  

8.8 Environmental Outcomes 

The environmental outcomes resulting from the implementation of the proposal, with respect 
to marine fauna are: 

• no proposal related impacts to marine fauna (marine turtles) listed under the BC Act 
and the EPBC Act; and 

• no proposal related changes to marine turtle nesting or hatchling behaviour, as 
determined by monitoring in accordance with the ALMP. 
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9. Inland Waters 

9.1 EPA Objective 

The EPA’s objective for Inland Waters is:  

To maintain the hydrological regimes and quality of groundwater and surface water 
so that environmental values are protected. 

For the purposes of EIA, 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).  

Inland waters include groundwater, such as superficial and confined aquifers, and 
surface water, such as waterways, wetlands and estuaries. A ‘waterway’ is any river, 
creek, stream or brook, including its floodplain and estuary or inlet. This includes 
systems that flow permanently, for part of the year or occasionally, and parts of the 
waterway that have been artificially modified. 

9.2 Policy and Guidance  

The relevant policy and guidance for Inland Waters is summarised in Table 9-1.  

Table 9-1: Policy and Guidance relevant to Inland Waters 
Policy and Guidance Key Aspects 

Environmental Factors Guideline: 
Inland Waters (EPA 2018) 

The purpose of this guideline is to communicate how the factor Inland 
Waters is considered by the EPA in the EIA process. Specifically, the 
guideline: 

• describes the factor Inland Waters and explains the 
associated objective; 

• describes how this factor links with other factors; 

• describes EIA considerations for this factor; 

• discusses the environmental values supported by or 
dependent on Inland Waters, and their significance; 

• identifies activities that can impact inland waters; 

• provides a summary of the type of information that may be 
required by the EPA to undertake EIA related to this factor; 
and 

• describes issues commonly encountered by the EPA during 
EIA of this factor. 
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Policy and Guidance Key Aspects 

Section 16 (e): EPA Strategic Advice 
on Exmouth Gulf, Summary of 
Public Submissions (EPA 2021b) 

The key relevance of the Strategic Advice is the location of the 
Proposal within the Ningaloo Coast World Heritage Area (NCWHA), 
which has natural connectivity to the Exmouth Gulf. Australia is a 
signatory to the World Heritage Convention and its government has 
duties to the protect the NCWHA. 
 
Values of concern raised in the submissions relevant to this Proposal 
include: 
• Subterranean water bodies 
• Connectivity of the waterways and aquifers of Cape Range to the 

ocean, and influence of inland water flows, tide and rain. 
 

Potential impacts raised in the summary of submissions relevant to 
inland waters and this Proposal relate to groundwater use and the 
need to manage allocation and drawdown. The submission noted 
“below average rainfall and no cyclones for the past few years, which 
has reduced the replenishment of Cape Range waterways and 
aquifers”. 

Other Guidance Commonwealth 
• Survey guidelines for Australia's threatened fish and Guidelines for 

detecting fish listed as threatened under the EPBC Act. (DSEWPC 
2011) 

State 
• Operational Policy No. 5.12 (DWER, 2009) 

9.3 Receiving Environment  

9.3.1 Studies and Investigations 

A hydrogeological assessment undertaken in 2020 by Pennington Scott (2021a) as part of the 
development of the new borefield supporting the Proposal and is provided in Appendix E. The 
assessment was prepared in accordance with the Department of Water and Environmental 
Regulation’s (DWER) Operational Policy No. 5.12 (DWER, 2009), in support of Z1Z Resorts Pty 
Ltd application to DWER to increase the allocation limit on the RIWI Act 5C groundwater 
licence GWL153728 from 32,000 kL/year to 72,000 kL/year. 

In addition to the hydrogeological assessment, a baseline water quality sampling program was 
undertaken by Pennington Scott (2021b) in August 2021 (Appendix E). An additional empirical 
groundwater model was undertaken by Pennington Scott (April 2022) to verify the likely 
interference borefield drawdown on request from the DAWE. The model was prepared in 
accordance with the Australian Groundwater Modelling Guidelines (Barnet et al., 2012) 
(Appendix E). 
 
While the baseline water quality sampling program was completed across both borefields, 
some bores could not be purged to the Australian Standards (AS/NZS 5667.11:1998) and are 
therefore are not considered representative of baseline conditions. The groundwater samples 
from bores that are representative for natural baseline conditions are shown Figure 39 and 
include: 

• New borefield - seven (7) production bores and two (2) monitoring bores 

• Old borefield – four (4) production bores. 
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All representative groundwater samples were collected to the Australian Standards 
(AS/NZS 5667.11:1998), stored as per the Chemistry Centre WA guide, and sent to the NATA 
accredited Chemistry Centre laboratory for analysis. 

Permeate Partners (2021) were engaged to undertake an investigation into recycled water 
reuse including a preliminary water balance, modelling of effluent disposal via land irrigation 
using MEDLI, and provide proposed control measures for the recycled water scheme 
(Appendix P). MEDLI is widely accepted throughout Australia as the most technically robust 
tool for simulating the operation of effluent or recycled water irrigation. Fundamental 
algorithms have been drawn from peer reviewed models and research and importantly, it is 
a largely first principles bio-physical model. As such, it can readily be configured to simulate a 
range of irrigation schemes across a wide range of receiving environments. A preliminary 
MEDLI model has been prepared to provide an indicative irrigation area and recycled water 
storage that would be required to sustainably irrigate the excess recycled water within the 
Resort. The assumptions and output of the model are provided in Appendix P. 



0 
0 
0 
ID 
co 
IJ') 
" 

200000 201000 

200000 201000 

202000 

-.J 
Vl 
co 
(l'I 
0 
0 
0 

-.J 
Vl 
co 
Vl 
0 
0 
0 

-.J 
Vl 
co 
_.,. 
0 
0 
0 

-.J 
Vl 
co 
w 

• Monitoring Bores g
0 

• Production Bores

Old Barefield 

o Production Bores

202000 

Projection: GDA 1994 zone 50 

Figure 39: Baseline monitoring bores



©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 212 

9.3.2 Groundwater 

The Proposal is located within the Exmouth Groundwater Subarea, which comprises both 
unconfined and confined aquifers, which in increasing order of depth are the Cape Range 
Group (unconfined) to the Birdrong Sandstone (confined) (WRC 1999). The Exmouth 
Groundwater Subarea is a subarea of the Gascoyne Groundwater Area, a proclaimed 
groundwater area under section 26 of the RIWI Act.  

The Cape Range Group unconfined aquifer is a thin lens of fresh water in delicate balance 
with the underlying saline water, susceptible to over-pumping (WRC 1999). The Tulki 
limestone comprises the most permeable portion of this aquifer, with secondary permeability 
developed by karstic formations. The aquifer will be highly transmissive through the Tulki 
Limestone portion with highest permeability through the karstic portions. The underlying 
Mandu Limestone is largely impermeable with the marly portion potentially forming a base 
to the aquifer (Pennington Scott 2021a). 

The Birdrong Sandstone is a fine to coarse friable pebbly and silty sandstone about 30 m thick 
and is found between 1000 and 1500 m below sea level on the Cape. It extends over an area 
of approximately 50 000 km2 and forms the most extensive aquifer in the Gascoyne 
Groundwater Area (WRC 1999).  

Ordinarily with such a steep rise in topography as occurs between the coast plain and the 
Cape Range (Section 2.6.4) there would be a steep hydraulic gradient towards the coast. 
However, given the extremely permeable limestones, the groundwater gradient is small (WRC 
1999). The water table within the Tulki Limestone has a low hydraulic gradient, rising to less 
than 1 mAHD within about 5 km of the gulf shoreline at Exmouth (Martin, 1990). It is probably 
less than 1 mAHD through the Lighthouse borefield where it was intersected at 30 to 50 m 
below ground level, reflecting the elevation of surface topography (Pennington Scott 2021a). 

Groundwater is recharged via infiltration of rainfall and runoff principally over the Cape Range 
and fringing deposits, occurring during heavy rainfall events. Recharge has been estimated to 
be about 10% of average rainfall, although there will be no effective groundwater recharge in 
low lying coastal areas. Total recharge will be significantly greater over the peninsula south 
from around Exmouth where the recharge area width is around 15 km wide compared to the 
northern end where it is around 5 km wide through the Proposal DE (Pennington Scott 2021a). 

A freshwater lens does not extend into or is poorly developed at the northern end of the 
peninsula. This is likely a result of the smaller recharge area over the northern end 
contributing less fresh recharge water at the water table, and hydraulic connection of the 
aquifer with both Exmouth Gulf in the east and ocean to the west permitting a saltwater 
interface to intrude from both directions. Tidal influences may also promote greater mixing 
through the profile (Pennington Scott 2021a).  

The host formation for the Proposal groundwater bores (new and pre-existing borefield) is 
the Tulki limestone, with the main water bearing zone for these bores being loose to 
moderately cemented medium sands, not karsts. Rainfall recharge to the aquifer is required 
to percolate through 40 m of unsaturated and heterogenous Tulki limestone before it reaches 
the water table.  

The Tulki limestone is a saline groundwater resource, stratified with better quality (brackish 
to saline) groundwater (3,000 mg/L to 14,000 mg/L) at the water table, becoming more saline 
with depth. The highest measured salinity within the DE was 24,000 mg/L from about 30 m 
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below the water table, which is still less saline than seawater as measured at Exmouth during 
the program, being 33,200 mg/L.  All bores are screened a few metres beneath the water 
table such that they skim only the better-quality groundwater from the top of the water table.   

A freshwater lens with low, potable water salinities is absent in the Proposal area and the 
whole salinity profile can be characterised as a transition zone between brackish water and 
seawater (Pennington Scott 2021a). 

Baseline Groundwater Quality 

The results of the baseline water quality monitoring are provided in Table 9-2.  

Figure 40 illustrates the total nitrogen levels across both borefields, and Figure 41 and Figure 

42 illustrate the total phosphorous and hydrogen sulphide respectively across both 
borefields. Nitrate (NO3-N) nears total nitrogen (TN) in all bores except for monitoring bore 
LH02M.The results show that the distribution of groundwater nitrate (NO3-N) across both 
borefields is consistent with groundwater nitrate levels reported elsewhere on the Exmouth 
peninsula Bennelongia (2018, 2020) returning nitrate (NO3-N) between 0.07 to 3.1 mg/L, with 
a median level of 1.4 mg/L (Figure 39). Site LH08P had a very high nitrate level of 11 mg/L. 
This bore was in the vicinity of effluent evaporation ponds in the new borefield. The high 
result may indicate that there was historical leakage these ponds. However, bore LH10P had 
a reading of 0.55 mg/L (Pennington Scott 2021b).  

Groundwater phosphate levels are generally low throughout the region, being in the range of 
0.01 mg/L to 0.04 mg/L (PO4-P). There does not appear to be any apparent increase of 
phosphate around the Resort, suggesting strong plant uptake and soil absorption of 
phosphates (Pennington Scott 2021b). 



©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 214 

Table 9-2: Baseline groundwater quality results (Pennington Scott 2021b) 



Figure 40: Total nitrogen in baseline bores



Figure 41: Total phosphorous in baseline bores



Figure 42: Hydrogen sulphide in baseline bores 
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9.3.3 Groundwater Dependant Ecosystems – Cape Range Subterranean Waterways 

The Cape Range Subterranean Waterways, located approximately 4 to 5 km northeast of the 
Proposal, have been identified in the Directory of Important Wetlands in Australia as a good 
example of a subterranean karst wetland system and the only one (with the exception of 
Barrow Island) in arid north-western Australia. The karst system includes hundreds of 
separate features such as caves, dolines and subterranean water bodies and supports a rich 
diversity of highly specialized subterranean species. This is one of a number of aspects of the 
Ningaloo Coast that has been considered as part of the Statement of Outstanding Universal 
Value in the UNESCO decision supporting the 2011 World Heritage listing for the Ningaloo 
Coast (Decision 35 COM 8B.7) as well as its National Heritage listing. 

9.3.4 Surface Water 

The ecological survey area (Ecoscape 2018) corresponds with the mapping of the Cape Range 
Subterranean Waterways wetland, listed in the Directory of Important Wetlands of Australia. 
The low-lying portions of the survey area includes buffers for the Cape Range Subterranean 
Waterways wetland, which is located approximately 2.5 km east of the Proposal DE. Other 
areas included in the wetland are scattered through Northwest Cape. These consist of 
waterways, sinkholes, general groundwater and artificial wells, with the main ecological 
feature being entirely endemic stygofauna. 

No surface wetlands or watercourses are present within the survey area or Proposal DE or 
within 5 km of the new borefield (Pennington Scott 2021a).  

The existing natural drainage at the site occurs via a large central swale which captures most 
of the water from the high areas of the site to the south and west, and naturally flows towards 
the dunes on the other side of Yardie Creek Road. 

Surface water flows and contours are shown in Figure 43. 
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Figure 43: Site plan with contours and surface flows
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9.4 Potential Impacts 

The existing Caravan Park has four (4) water supply bores on Lot 2 Yardie Creek Road and was 
receiving makeup water from the Department of Defence. The additional supply agreement 
with Department of Defence is not continuing (Cossill & Webley 2020) Seven (7) additional 
bores were constructed between August and September 2020 under a RIWI Act 26D permit 
CAW204525 issued by DWER. This will enable the Proposal to become fully self-sufficient for 
water.  

The Proponent has been granted a Section 5C Licence to Take Water (GWL153728(7) to take 
72, 000 KL from the Gascoyne Saline Resource, on 16 March 2021. The licence was amended 
to increase approved abstraction from 32,000 kL/year, to enable the Proponent to produce 
50,000 kL/year of potable water (via a reverse osmosis water treatment plan). The borefield 
is planned to provide up to 259 kL/day during the peak tourist season (1 April to 31 October) 
and 108 kL/day during the low season (1 November to 31 March).  

The location of the borefields is shown in Figure 2. 

Potential impacts identified for the Proposal include:  

• direct impacts on groundwater availability from abstraction resulting in lowered 
groundwater table, including potential impacts to subterranean fauna habitat; 

• direct impacts on groundwater quality (salinity) as a result of abstraction; 

• indirect impacts of Proposal activities to groundwater quality from use of treated 
wastewater for irrigation, storage of fuel on site including a vehicle fuel station or frm 
contaminated stormwater runoff; and 

• changes to surface water flow into the surrounding environment as a result of site 
infrastructure. 

9.5 Assessment of Impacts 

9.5.1 Direct Impacts on Groundwater Availability 

Other groundwater users 

The hydrogeological assessment (Pennington Scott 2021a) projected the maximum 
drawdown (over the high season) is likely to cause a maximum discernible drawdown impact 
extending up to 370 m from the borefield, with the highest drawdown in each production 
bore ranging from 0.4 m to 0.6 m.  The validity of this assessment was verified by the 
lighthouse borefield interference drawdown model (Pennington Scott 2022).  

There are no third-party bores within the projected drawdown impact area around the 
borefield. The closest registered bore for general water usage is greater than 5.5 km from the 
Proposal borefield (registered as a stock and domestic bore) and the closet borefield for water 
supply is the Department of Defence borefield, located more than 6 km from the Proposal. 
The Proposal borefield will have no impact on these bores.  

Aboriginal heritage associated with the occurrence of water 

As discussed in Section 5.6.3, an Aboriginal heritage survey was undertaken for the new 
borefield development. Where Aboriginal heritage sites are associated with the occurrence 
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of water, i.e., waterholes, groundwater abstraction has the potential to adversely impact the 
water related site by reducing groundwater flow to the waterhole.  

The four existing bores on Lot 2 are located within the Vlamingh Head (DPLH site ID 10381 –
ceremonial) Registered Aboriginal heritage site. The nearest heritage site with water 
significance is located about 3 km southwest of the new borefield (Pennington Scott 2021a). 
This site is located outside of the potential drawdown impact area around the borefield and 
is not expected to be impacted by Proposal. 

Subterranean fauna habitat and associated World Heritage values 

The potential threat to subterranean fauna associated with the borefield result from lowering 
of the water table which reduces the volume of habitat potentially available to stygofauna. 
With the projected maximum drawdown in the borefield of 0.4 m to 0.6 m, this impact is 
considered minimal (Pennington Scott 2021a; 2022). The borefield lies in an area of extensive 
Tulki Limestone and listed stygofauna species that may occur in the borefield all have wide 
ranges on the peninsula, and it is unlikely that any species would have a range restricted to 
the vicinity of the borefield. The potential impact of groundwater abstraction to stygofauna 
conservation values is considered low. Further discussion of stygofauna is provided in Section 
7. 

9.5.2 Direct Impacts on Groundwater Quality 

In coastal aquifers, there is a risk that over-abstraction from production water bores may lead 
to up-coning of the saltwater interface, causing the bore to go saline. In some cases, this could 
potentially cause lasting local depletion of the freshwater lens. The Pennington Scott (2021) 
investigation of the saltwater interface (SWI) at the new borefield indicates that this is located 
at least 15 m below the base of the wells. Potential up-coning of the SWI resulting from 
pumping of the bores is calculated to be a maximum of 2.3 m under the borefield site and 
pumping conditions. This level of up-coning is well below the depth at which the bores are 
screened (to a maximum of 3 m), and therefore the bores are not expected to experience 
seawater intrusion resulting from pumping.  

The brackish to saline water quality in the immediate vicinity of the production bores (3,000 
to 14,000 mg/L) is expected over the course of the high season as better-quality groundwater 
is sipped from the water table. However, the water quality will replenish seasonally with 
mixing of seasonal recharge from the Cape Range, when abstraction rates are minimal and 
natural recharge over the Cape Range is at its highest. 

9.5.3 Indirect Impacts on Groundwater Quality 

Irrigation of treated wastewater 

The Proposal includes the provision of a reverse osmosis water treatment plant and a new 
wastewater treatment plant, both of which will produce wastewater streams requiring 
disposal – saline brine and tertiary treated wastewater. The brines reject from the reverse 
osmosis may be reused as grey water (e.g., toilet flushing) or evaporated or used for irrigation.  

The wastewater treatment plant is proposed to consist of a Membrane Bioreactor (MBR) 
followed by ultra-violet disinfection and chlorination. The plant will be similar to the plants in 
use within similar environmentally sensitive coastal locations, such as Monkey Mia Dolphin 
Resort and Rottnest Island. The treatment plant is designed to achieve high levels of nutrient 
(nitrogen and phosphorus) and pathogen removal, producing a tertiary treated effluent 
suitable for site irrigation.  
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The treated wastewater will be discharged to a single 300 kL tank for subsequent irrigation of 
landscaped areas as well as plumbed into the buildings for flushing toilets. This tank will 
provide sufficient storage for a nominal 4-to-5-day supply at peak demand (Water West 2020) 

There will be an underlying irrigation demand, which can be topped up with bore water when 
occupancy falls below a critical level (which will be associated with less bore water demand 
for potable supply). For disposal of the treated wastewater in peak occupancy, additional 
drippers will be located within roadside swales and natural swales. The vegetation in these 
swales will be designed to benefit from this water however not rely on it for survival. This 
water will infiltrate into the sandy soils, and ultimately flow through the swales, greening the 
central swale, and being naturally treated, as it flows towards the central swale (Cossil & 
Webley 2020,Appendix F).  

The existing lined evaporation ponds will be retained to provide stand-by storage and/or 
disposal capacity in addition to the 5-day holding capacity of the treated wastewater storage 
tank (e.g., in extreme rainfall events, when irrigation not feasible or would result in excess 
runoff).  

The outcomes of the Permeate Partners (2021) groundwater modelling and assessment of 
the proposed irrigation of treated wastewater are discussed below.  The water balance 
supporting the model assumes all recycled water is reused within the Resort for internal 
reuses such as toilet flushing and washing machines, and unrestricted irrigation of open 
spaces and gardens.   

Water, nutrient and salt modelling was undertaken using the MEDLI V2, a water and nutrient 
mass balance model originally developed by the Queensland Department of Natural 
Resources and Mines (now DERM) and the CRC for Waste Management and Pollution Control 
(Gardner and Davis, 1998). It is capable of simulating storage pond dynamics, irrigation 
scheduling, plant growth, transpiration and nutrient uptake, soil water and nutrient dynamics 
and salinity on a daily time step over long periods (greater than 100 years).   

MEDLI uses actual weather data for the model location. As such the model accounts for the 
climatic fluctuations in irrigation demand to allow for the scheme to be designed to meet the 
“worst case” scenario associated with the lower irrigation demand periods. The irrigation in 
the model is only applied to meet the needs of the irrigated areas to ensure the sustainable 
operation of the scheme. A preliminary MEDLI model has been prepared to provide an 
indicative irrigation area and recycled water storage that would be required to sustainably 
irrigate the excess recycled water within the Resort.  

The assumptions used in the model (Appendix P) provide a worst-case scenario, and assumes 
nutrient values ‘worse’ than what will be achieved with the proposed wastewater treatment 
plant.  In particular, the model assumes total N of 15 mg/L and total P of 5 mg/L. The actual 
quality of wastewater is anticipated to be similar to that required and achieved by comparable 
plants in sensitive environments utilising irrigation, i.e., Rottnest Island and Monkey Mia, 
which is in the order of 10 mg/L total N and 1 mg/L of P in the final effluent from the plant 
prior to reuse. 

The key outcomes of the model, which is run over a 50 year period, are: 

• No overflow of recycled water from the seasonal/wet weather storage occurred during 
the model period. 
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The outputs show a small amount of leaching of nitrogen which is almost entirely due to 
an initial flush of nutrient that is assumed to be present in the existing soil profile (this 
assumed content typically shows in models where actual site soil parameters have not 
been inputted, because the soil sampling has not been undertaken, as is the case for this 
Proposal, so represents worst case scenario.  When the model stabilises, and the 
vegetation is established there is no nutrient leaching (Figure 44). 

 

Figure 44: Annual nutrient leachate concentration (mg/L) 

Figure 44 shows that the maximum (i.e.one-off) modelled annual nitrate-N concentration is 
33.29 mg/L (year 1).  This is assumed by the model to be what is already in the soil profile, 
before the Proposal commences.  Almost certainly in the real-world situation, this nitrate-N 
concentration has already been washed through by rain events and in fact is not at 33.39 
mg/L.  In the absence of soil sampling data from the site, the model defaults to the assumed 
(high) nitrate-N concentration, as if there had not been prior rain events.  Once the scheme 
starts irrigating, it can be seen from Figure 44 that this assumed nitrogen-N concentrate 
quickly leaches out of the soil profile from the first year, then stabilises and ultimately there 
is generally a nitrogen deficit (i.e. plant could take more nitrogen if it was available).    

• No saturation of phosphorous in the soil profile occurred during the model period. 

• No salinity impacts on the crop performance occurred during the model period or 
beyond the rootzone. 

• No irrigation run-off occurred during the model period. 

It should also be noted that  the depth of the soil profile entered in the current model is 
limited to 1.5m (whereas actual depth of the soil profile to groundwater – whilst fluctuating 
depending on which bore results are analysed – is much greater than 1.5m) and the model 
assumes that this immediately goes to ground water, when in fact there is significant vertical 
distance to travel at the proposed irrigation site.  The average nitrate-N ultimately reaches a 
modelled 1.89 mg/L at 1.5m. 

Overall, this assessment demonstrates that the risk of nutrient enrichment of groundwater 
from infiltration of treated wastewater is low, with no predicted significant residual impact 
on groundwater quality.  
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Fuel storage and vehicle service station 

There is a risk of hydrocarbon contamination of soils and stormwater associated with fuel 
storage and vehicle refuelling activities, which in turn may impact on groundwater through 
infiltration through soil.  

The existing fuel service station at the Caravan Park will be decommissioned prior to 
construction of the new resort.  There is no evidence of recent or historical tank leakage, 
based on both visual inspection and comparison of delivery and consumption records 
(pers.comm. D Griffin, Tattarang, February 2021).  

The Proposal includes the installation of new a new fuel service station which will utilise 
double skinned, underground fuel storage tanks installed and maintained in accordance 
with relevant Australian Standards (e.g., AS1940) and the Dangerous Goods Safety Act 
2004 and Regulations. The depth to groundwater water is approximately 40 m below the 
surface through Tulki limestone, well below the base of the planned storage tanks.  

The service station site will be sealed and drained such that hydrocarbon contaminated runoff 
is contained for subsequent treatment and/or off-site disposal. Hydrocarbon contaminated 
water will not be discharged to the environment. 

The risk of contamination of groundwater from the underground tanks or the operation of 
the fuel service station is low.  

9.5.4 Changes to Surface Water Flow into the Surrounding Environment 

The redevelopment may result in changes to existing surface water flow paths, through 
alteration of the natural landforms for construction of buildings and ancillary facilities, 
roads and paths. This may lead to a change in flow to surrounding vegetation or potential 
flooding during extreme rainfall events that may occur.  

9.5.5 Cumulative Impacts 

As discussed in Section 7, existing and proposed third party groundwater abstraction activities 
considered with respect to cumulative impacts of the proposal are shown Figure 29. The 
nearest development and borefield is the DoD Harold E Holt naval base borefield situated 
4.88 km from the Proposal area and the Exmouth townsite which occurs approximately 18 
km to the south of the Proposal.  

The projected the maximum discernible drawdown impact of the Proposal borefield extends 
to 370 m from the borefield (Section 9.5.1), as shown in Figure 28. Given the spatial separation 
distance to other users, no interaction with these users, including the Harold E Holt naval base 
borefield, town irrigation scheme or the town Borefield will occur. The implementation of the 
proposal will therefore have no cumulative interaction with drawdown zones from existing or 
foreseeable third- party developments within the region.  

The proposed Yardie Creek Road Realignment Project may result in changes to surface water 
flows and groundwater recharge.  However, similar to the Proposal, the design of the road 
will follow the natural topography as much as possible to utilise and maintain existing surface 
hydrology. This will be assisted through the construction of drains and culverts.  Management 
of hydrocarbons during construction will be managed to prevent soil and groundwater 
contamination (MRWA 2021).  
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The proposed Yardie Creek Road Realignment Project is not expected to result in changes to 
groundwater quality or availability and no significant cumulative interaction on groundwater 
quantity or quality is anticipated as a result of both proposals being implemented.   

9.6 Mitigation Measures 

Avoid 

• The production water bores have been designed for groundwater sipping, and as such 
are only screened over the first 3 m below the water table and will not intercept the 
saltwater interface which is at least 10 metres below the base of the production bore 
screens (this is conservative considering that the pilot hole drilling results show that 
the saltwater interface is at least 15 m below the base of the bores). 

Minimise 

Groundwater Abstraction 

• Groundwater abstraction is being undertaken in accordance with groundwater 
licence(s) (GWL) issued in accordance with the Right in Water and Irrigation Act 
1914 and the associated groundwater licence operating strategy. The application 
for increased abstraction licence has been assessed and granted by DWER in 
consideration of the Exmouth Groundwater Subarea Allocation Plan.  

• Borefield design characteristics that minimise the impact of the borefield include: 

o The production water bores have been designed for groundwater sipping, and 
as such are only screened over the first 3 m below the water table. 

o All production bores would be continuously pumped at 0.5 L/sec through the 
tourist season. 

Groundwater Quality 

• The proposed wastewater treatment system is designed to remove nutrients and 
pathogens within the wastewater, suitable for site irrigation in accordance with the 
requirements of DWER and Department of Health. The assessment, approval and 
management of the wastewater treatment system will be undertaken under Part V of 
the EP Act by DWER and under relevant Health Act requirements, administered by the 
Shire of Exmouth. 

• These existing lined evaporation ponds will be retained for additional storage capacity 
of treated wastewater in the event irrigation is not possible (e.g., extreme rainfall 
conditions). Where required, the liners will be repaired or replaced to ensure integrity. 

• Chemical storage within the wastewater treatment plant will be bunded in accordance 
with AS3780-2000.  

• Fuel storage will be required to be compliant with the Dangerous Goods Act and 
relevant legislation and AS1940, e.g., above ground storage to be bunded and 
underground storage to be in appropriate double skinned tanks with leak detection 
capability.  

Surface Water 

• Surface water flow will be maintained by diverting flow around structures using 
natural contours and swales for infiltration, as shown Figure 43. 
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• Positioning accommodation buildings in the hillside contours on stilts and locating 
access ways and nature trails, reduces total cut volumes while minimising impact 
to existing landforms and maintains overland water flow. 

• Raised boardwalk will not only promote migration of surrounding dune vegetation 
into the resort but will also enable surface flow paths to be maintained.  

• The low-density nature of the development and the highly permeable sand and 
significant depth to groundwater at the site allow for development to occur with 
minimal need for constructed stormwater management infrastructure. 
Stormwater drainage collected from new roads and building developments will be 
disposed of by means of infiltration via swales, both roadside and natural, 
throughout the site. 

Monitor 

• Groundwater quality will be monitored in accordance with the proposed Inland Water 
Environmental Management Plan (IWEMP) (Appendix N) and adaptive management 
measures will be implemented as specified within the IWEMP, in the event trigger or 
threshold criteria are met or exceeded during the life of the Proposal. 

• Proposed trigger and threshold criteria for both borefields parameters detailed in 
Appendix N are summarised in Table 9-3. 

Table 9-3: Proposed groundwater (GW) monitoring parameters for outcome based 
provisions (from IWEMP, Appendix N) 

Parameter Trigger Criteria Threshold Criteria 

Groundwater abstraction > 0.75 m decrease from baseline 
GW levels 

> 1 m decrease from baseline 
GW levels 

Salinity (changes to GW quality – measured 
as electrical conductivity)  

Electrical conductivity of GW is > 
25 000 µS/cm 

Electrical conductivity > 27 500 
µS/cm 

Nutrients: Changes to GW quality measures 
as changes in total nitrogen (TN) and total 
Phosphorous (TP)) 

TN > 10 mg/L  

TP > 0.5 mg/L 

TN > 15 mg/L 

TP > 1 mg/L 

 

9.7 Assessment and Significance of Residual Impacts 

The Proposal will result in: 

• The increased licensed maximum abstraction of groundwater from 32,000 kL/year 
from the Gascoyne Saline Resource to 72,000 kL (approved via GWL 153728(7)). 

• A predicted drawdown impact, that is extending up to 370 m from the borefield, with 
the highest drawdown in each production bore ranging from 0.4 to 0.6 m. 

• Irrigation of tertiary treated wastewater to landscaped areas of the Proposal. 

• Stormwater diversion away from resort facilities and avoiding flow through potential 
contamination sources. 

The risk of adverse impacts on groundwater availability for other users and ecological function 
of the subterranean waterways is negligible due to the minor extent of predicted drawdown 
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and separation distances respectively (at least 5 km from other production bores and similar 
distance from the Cape Range Subterranean Waterways).  

The risk of contamination of groundwater or stormwater from site activities, given the 
proposed wastewater treatment method, and site management measures, is considered low. 

Overall, the proposed groundwater abstraction and Proposal activities that may impact on 
surface water flow and quality; and groundwater quality, are not considered to have a 
significant residual impact at either a local or regional scale. The Proponent considers 
therefore that the objectives for this factor can be met. 

9.8 Environmental Outcomes 

As part of the implementation of this Proposal, the Proponent commits to the 
implementation of the Inland Water Management Plan (Appendix), as approved by the Chief 
Executive Officer, DWER.  

The environmental outcomes resulting from the implementation of the proposal, with respect 
to inland waters are: 

• no adverse impacts to groundwater quality (pH, salinity, nitrogen, phosphorus) within 
the Proposal DE and the borefield drawdown zones, as determined in accordance with 
the monitoring trigger and threshold values and adaptive management measures 
specified within the Inland Water Environmental Management Plan (IWEMP) 
(Appendix N); 

• groundwater drawdown resulting from Proposal related activities, will not exceed 1 m 
from baseline standing water levels; and 

• no significant risk of contamination of surface water flow and subsequent infiltration 
to groundwater, as demonstrated by groundwater quality monitored in accordance 
with the IWEMP. 

 

  



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 228 

10. Social Surroundings  

10.1 EPA Objective 

The EPA’s objective for Social Surroundings is:  

To protect Social Surroundings from significant harm 

Based on the definition of social surroundings in the EP Act, for it to be considered in 
environmental impact assessment, there must be a clear link between the Proposal’s impact 
on the physical or biological surroundings and the subsequent impact on a person’s aesthetic, 
cultural, economic or social surroundings.  

10.2 Policy and Guidance  

The relevant policy and guidance for Social Surroundings is summarised in Table 10-1.  

Table 10-1: Policy and Guidance relevant to Social Surroundings 
Policy and Guidance Key Aspects 

Environmental Factor Guideline 
Social Surroundings (EPA 2016k) 

The purpose of this guideline is to communicate how the factor Social 
Surroundings is considered by the EPA in the EIA process. Specifically, 
the guideline: 

• defines the factor Social Surroundings and explains the 
associated objective; 

• describes EIA considerations for this factor; 

• describes issues commonly encountered by the EPA during 
EIA of this factor; 

• identifies activities that can impact social surroundings; and 

• provides a summary of the type of information required by 
the EPA to undertake EIA related to this factor. 

 
For the purpose of this assessment, the key aspects of social 
surrounding relevant to this Proposal are: 
• Aboriginal heritage and culture; and 
• Natural and historical heritage. 

Potential cumulative impacts of the 
activities and developments 
proposed for Exmouth Gulf in 
accordance with section 16(e) of 
the Environmental Protection Act 
1986 (EPA 2021b) 
 

In August 2021, the EPA published their advice to the Minister for 
Environment under section 16(e) of the EP Act on the potential 
cumulative impacts of proposed activities and developments on the 
environmental, social and cultural values of the Exmouth Gulf. The 
recommendations and advice in the report to the Minister also includes 
the EPA’s expectations for assessing future compatibility of activities 
and developments in Exmouth Gulf and surrounds.  
 
This assessment includes consideration of the EPA’s expectations 
outlined in their advice to the Minister under Section 16(e) of the EP 
Act to ensure the conservation and enhancement of the key values of 
Exmouth Gulf.  In particular this assessment considers following with 
respect to the proposal, being a future development in Exmouth Gulf:  
1. Broad regional context 
2. Critical site selection 
3. Protect key social surroundings values 
4. Adaptable design and infrastructure 
5. Cumulative impacts, and 
6. Climate change considerations. 
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Policy and Guidance Key Aspects 

Other Guidance • Position Statement: Dark Sky and astrotourism (DPLH 2020) 
• Australian Commonwealth National Light Pollution Guidelines 

(Commonwealth of Australia 2020). 
• Visual Landscape Planning in Western Australia: a manual for 

evaluation, assessment, siting and design (WAPC 2007) 

10.3 Receiving Environment - Aboriginal Heritage 

The Cape Range peninsula is an archaeologically rich region resulting from a long history of 
occupation by Aboriginal people for over to 35,000 years. Evidence of their continual 
occupation has been found within the range from caves and midden sites on the shoreline 
between Mangrove Bay and Yardie Creek (Meissner 2010). 

In the vicinity of the current survey area are a number of different site types. Shell middens 
have been located on the coast on the west side of the Cape and in the ranges are rock 
shelters with engravings, paintings, grinding patches and archaeologically significant deposit. 
Larger sites are typically located in areas adjacent to a range of resources such as that found 
near freshwater creeks and mangrove communities, which provide both aquatic and 
terrestrial fauna. Fewer sites have been recorded on the eastern side of the peninsula, but 
this may be the result of less systematic inspections on this side of the cape (YMAC 2020a).  

10.3.1 Studies and Investigations  

The Proponent (then North West Resorts Pty Ltd) commissioned the Yamatji Marlpa 
Aboriginal Corporation (YMAC) to undertake the following archaeological and ethnographic 
surveys (desktop and field) on the Gnulli native title claim (WC1997/028) between 
10 December and 13 December 2019, with respect to the Proposal: 

• Archaeological and ethnographic site identification survey of Lot 2 and Lot 557 Yardie 
Creek Road (referred to in the report as the “proposed Ningaloo Lighthouse Holiday 
Park expansion area”), consistent with the Proposal DE. Prior to the field survey, a 
desktop review of the Department of Planning, Lands, and Heritage’s (DPLH) Aboriginal 
Heritage Enquiry System was undertaken to identify any Registered Aboriginal sites, 
other heritage places, prior surveys and associated reports relevant to the Proposal 
area. Where applicable, unpublished heritage reports and relevant academic resources 
were also consulted (YMAC 2019a). 

• Archaeological and ethnographic work program clearance heritage survey of the new 
borefield (referred to in the report as the “proposed section 91 water bores”). Prior to 
the field survey, a desktop review of the Department of Planning, Lands, and Heritage’s 
Aboriginal Heritage Enquiry System was undertaken to identify any Registered 
Aboriginal sites, other heritage places, prior surveys and associated reports relevant to 
the Proposal area. Where applicable, unpublished heritage reports and relevant 
academic resources were also consulted (YMAC 2019b). 

The final reports are provided in Appendix G and the findings are summarised below. 

Survey Areas within the Proposal Development Envelope (YMAC 2020a) 

Lot 2 Yardie Creek Road contains the existing caravan park and because this was constructed 
prior to the adoption of surveys for heritage sites, no investigations of the area within this Lot 
were conducted. Lot 557 which is adjacent, is relatively pristine in comparison but there are 
access tracks including on substantial track running the length the lot (YMAC 2020a).  
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DPLH Registered Heritage Sites within the Development Envelope (YMAC 2020a) 

The Aboriginal Heritage Enquiry System search identified one registered Aboriginal site within 
the Proposal area for the Proposal DE (Lot 2 and Lot 557 Yardie Creek Road), Vlamingh Head 
(DPLH ID 10381- ceremonial) as shown in Figure 45. 

Vlamingh Head (DPLH ID 10381- ceremonial) is a place of sacred importance that has a closed 
or obscured boundary on the DPLH public database because of cultural sensitivity. 

The DPLH site file records this cultural place where Aboriginal people have attributed 
significant meaning to the limestone ridge of Cape Range which ends at its northern most 
point with Vlamingh Head as it is known now. Aboriginal people called this place Padjari Manu 
after the name for the hill kangaroo Padjaru that inhabit its caves, rockshelters and 
waterholes. This sacred place contains mythological, ceremonial and ritual elements of 
Aboriginal culture and is registered site under Section 5(b) of the Aboriginal Heritage Act.  

The DPLH site boundary, which appears on the public database as a two-kilometre square 
polygon, overlaps the Proposal area at the Ningaloo Lighthouse Holiday Park. However, the 
actual boundary is masked as the site is culturally sensitive.  

The site file for Vlamingh Head (DPLH ID 10381) contains an ethnographic background 
relevant to the survey area and provides a deeper understanding of the cultural landscape. 
The area of the proposal at Vlamingh Head “is within the area identified as the land 
traditionally occupied by the northern neighbours of the Baijungu linguistic unit (Tindale 1974 
in YMACa). According to Tindale, the Baiyungu people inhabited an area roughly between 
Point Cloates and Quobba Point and inland to approximately Mia. To their north were the 
Jinigudira and to the south the Maia. Probably during the latter portion of the 19th Century, 
the Jinigudira were devastated by an epidemic likely introduced by pearlers and others 
working in the Exmouth Gulf area. The epidemic undoubtedly affected the Baijungu, the 
direct neighbours of the Jinigudira. Cardabia Station where members of the Gnulli Native Title 
group reside is only a couple of kilometres from Coral Bay and there are seven burial sites 
between Gnaraloo Bay and Point Maud. 

Regardless of whether the human remains are the result of the sickness that decimated the 
local population in the 1800s or are considerably older, the sand dunes of the coast and 
Exmouth region have proved to be preferred burial places. The possibility of finding human 
remains in the vicinity of Vlamingh Head would be reasonably high especially in the coastal 
dunes and sand ridges east of Cape Range. For obvious reasons, and in light of the tragic 
history of the area, the current generation of Aboriginal heritage custodians are keen to 
ensure that the resting places of their ancestors are left undisturbed (YMAC 2020a). 

During the survey, this previously recorded site was reassessed and found to have continuing 
cultural significance for the Yinggarda, Baiyungu and Thalanyji People.  

Newly Identified Aboriginal Sites within the Proposal Development Envelope (YMAC 
2020a).  

One area of sensitivity, a red dune, was recorded during the survey of Lot 557 and is hereafter 
referred to as “Sensitive Dune Area” (Figure 46). During the survey, whilst on this red dune 
within Lot 557, a Gnulli participant commented on a small piece of bone, but the origin of the 
bone could not be ascertained. 

This site is a longitudinal dune that extends north south and is partially within Lot 557 The 
dune was defined using two metre contour data and aerial photography to identify the extent 
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within Lot 557. A smaller area of concern was marked using a handheld GPS unit; however, it 
was thought that the entirety of the dune could potentially contain sub surface material and 
human remains. The sensitive section of the landform is the red sand crest but part of this 
dune within Lot 557 is limestone, and this section is unlikely to contain burials. 

The defined area includes a red sand dune crest with some wind eroded exposed areas. 
Kangaroo bone was found in and around these areas. In one blow out a piece of post cranial 
non-diagnostic bone was found, and the party discussed the possibility that this was a piece 
of human bone from a burial within the dune. Those present concluded that the best way to 
protect unidentified burials was to preserve the dune landform. 

Given the auspicious location of the dune crest in proximity to the ranges and the coastal fore 
dunes of Vlamingh Head it is possible that this landform was a focal point for human activity 
in the past.  

The Sensitive Dune Area is potentially of importance and significance under section 39(2) a 
and b of the Aboriginal Heritage Act 1976. Those consulted confirmed that dune crests were 
places where people were buried in the past. By definition, the act of interring a loved one in 
accordance with tradition is a ceremony and the resulting grave a place of reverence and 
ritual attendance. Additionally, artefact scatters found near the coast at the northern tip of 
the cape have often been found on the crest of sand dunes, and this dune is in proximity to a 
number of significant landscapes such as Vlamingh Head and the northern end of the range. 

A Heritage Information Submission Form has been submitted to DPLH for consideration by 
the Aboriginal Cultural Materials Committee. 

10.3.2 Native Title and Cultural Heritage 

Native Title has been extinguished for Lot 2 and Lot 557 Yardie Creek Road, as the land tenure 
is freehold.  

From a cultural heritage perspective, the Proponent has committed to ensure the following 
is upheld when developing the Proposal: 

• open and flexible communication with the Aboriginal Stakeholder group; 

• consult with the Aboriginal Stakeholder group in relation to the management of 
identified Aboriginal heritage sites and places; and 

• fulfil its statutory obligations under the Aboriginal Heritage Act 1976. 

The Proposal is located within the Gnulli (Yinggarda, Baiyungu and Thalanyji People) 
determination area (WC1997/028). YMAC is the heritage service provider of the Gnulli native 
title group.  

The surveys noted in Section 5.6.3, were undertaken with the full involvement of the Gnulli 
representatives who are descendants of Aboriginal people from the Cape Range area. These 
representatives were nominated by the native title group based on the most current selection 
processes endorsed by the appropriate native title group committee. 

Aboriginal Stakeholder Consultation 

The North West Cape (Vlamingh Head) includes areas of world-renowned heritage 
significance. Whilst the Proposal area falls within a majority previously disturbed land area, 
the surrounding area is a highly sensitive and culturally rich area. Engagement with the 
Aboriginal Stakeholders was undertaken throughout 2019 (NWR 2020).  
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The key Aboriginal Stakeholder group and recognised Native Title Holders (2019) of the North 
West Cape area are the Yinggarda, Baiyungu and Thalanyji People Native Title Holders. 

The Proposal affects land in which the Nganhurra Thanardi Garrbu Aboriginal Corporation 
have asserted Aboriginal heritage knowledge and are the Prescribed Body Corporate with 
respect to Native Title in this area. 

Consultation and heritage surveys undertaken by Z1Z Resorts with Gnulli Native Title 
representatives and YMAC form the basis of the Proposal’s Cultural Heritage Management 
Plan. The Plan outlines Aboriginal heritage procedures and control methods for the Proposal, 
including those appropriate to where DPLH registered site 10381 Vlamingh Head overlaps Lot 
2 Yardie Creek Road and the sensitive sand dune area, also identified within the Proposal area. 

Representatives from Z1Z Resorts Pty Ltd met with the Board of the Nganhurra Thanardi 
Garrbu Aboriginal Corporation (the Prescribed Body Corporate) on Thursday 18 March 2021 
in Exmouth. The Board and YMAC staff undertook a site visit to view the proposed Proposal 
area and inspect the new borefield and pipeline easement. The heritage procedures and 
control methods outlined in the Cultural Heritage Management Plan were reiterated during 
this visit. 

Heritage survey work has also established that overlap of the registered site and the new 
borefield does not exist. The proposed new borefield and pipeline are located over UCL 307 
and 308 on Deposited Plan 40825. Establishing tenure to permit water extraction and 
easement is required to supply the resort with water. In-principal support by Nganhurra 
Thanardi Garrbu Aboriginal Corporation is in the process of being secured to progress 
Indigenous Land Use Agreements arrangements and grant tenure for the borefield and 
pipeline easement. Consultation regarding these matters (Table 3-3).   

Part of an ongoing commitment, Z1Z Resorts continues to formulate strategies and build 
relationships to work and share knowledge with the Traditional Custodians of Nyinggulu. 
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Figure 2: Aboriginal Heritage Survey Results 

Figure 46: Aboriginal Heritage Survey Results – Lot 2 and Lot 557 
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Survey Areas for the section 91 Water Bores and Access Track (YMAC 2020b) 

The new bore field is approximately two km south of the existing holiday park and access is 
gained to the area via a surviving dirt track. At the time of the survey, it was intended that 
this track and the proposed tracks linking the individual bore targets would be upgraded as 
part of the drilling program (which subsequently occurred in August to September 2020). The 
tracks did not require upgrade at this time other than use of a “bob cat” (small loader) to clear 
sticks (to remove tyre puncture hazards) and minimal regrowth to allow access of the drilling 
rig. 

Seven drill targets and 2.77 km of vehicle track comprised the planned water bore survey. The 
proposed track upgrade corridor as defined was 20 m wide and centred on the existing 
alignments. During the survey, the eastern end of the southern access track was truncated to 
end at Water Bore target number LH 001 at the request of the proponent. Prior to the survey 
each bore target was given a 20 m radius to allow for clearing and the establishment of a drill 
pad, but this radius was increased to 25 metres following a discussion on site regarding the 
drilling process. 

The reference to ‘section 91’ is a reference to a licence issued under Section 91 of the Land 
Administration Act 1997, to access Crown Land. This provides tenure pending the grant of an 
easement which is required for the issue of the final RIWI Act 5C groundwater licence. 

DPLH Registered Heritage Sites within the Development Envelope (YMAC 2020b) 

The ABORIGINAL HERITAGE ENQUIRY SYSTEM  search identified no Registered heritages sites 
or OHPs within the borefield area. There is one registered Aboriginal site within the vicinity 
of the water bores and associated access track, being Vlamingh Head (DPLH ID 10381 - 
ceremonial) described above.  

Newly Identified Aboriginal Sites within the Proposal Development Envelope (YMAC 
2020b).  

One new heritage place, Section 91 Water Bores Avoidance Area One – artefact scatter, was 
identified within the water bore access track survey area and a deviation to avoid the site was 
identified and inspected for cultural materials (Figure 46). The alternate route was placed to 
avoid both the site and a longitudinal sand dune to the east. It reconnects to the northern 
end of the proposed alignment within a disturbed quarry area. 

This site is a scatter of stone artefacts that was revealed in a section of the existing track. It is 
located at the northern end of the proposed alignment where the track skirts the eastern end 
of the ranges. North of this, the track descends into the existing quarry area. The cultural 
material is situated at the southern margin of the entrance to a drainage valley within the 
ranges. This is a well-defined drainage line that cuts through the ranges and empties onto the 
sandplain at this point. It is probable that the water descending through this valley runs onto 
the track and has created the washout where the cultural material was identified. 

The site boundary was defined to encompass all visible artefacts within the track area and on 
the undisturbed sand plain above. A suitable buffer to account for GPS accuracy was included 
on the southern, northern and eastern sides. The western boundary of the site was not 
assessed during this survey, and it is assumed that it extends into the limestone range and 
the drainage valley beyond the area currently defined for the scatter. This section of the 
border is depicted as a straight line and is not indicative of a proved boundary. As it is 
delineated the boundary will be sufficient as the current activity will be within the existing 
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access track and to the east of the site. If any work is proposed to the west of the site, the 
boundary will have to be revisited as it is possible that it extends westward into the ranges. 

The scatter consists of quartzite and silcrete flakes and one rotated quartzite core. None of 
the flakes are primary flakes although most are broken, which may be due to damage from 
vehicles using the track. These are the remains of an occupation site located near the 
resources of both the ranges and the plain and the water that drains seasonally through the 
valley. Freshwater would have drained past the site during the wet season and game and 
plant resources would have been available in both the ranges above and on the plain to the 
east. 

Section 91 Water Bores Avoidance Area One is important and significant under section 39(2b) 
of the AHA. The Gnulli representatives present during the recording of the site were adamant 
that the site be protected as evidence of the activities of their ancestors. 

Section 91 Water Bores Avoidance Area One is important and significant under section 39(2c). 
Artefact scatters are a relatively common site type within the Exmouth region. The majority 
of these sites, however, have been recorded within the ranges or on the west side of the 
peninsula adjacent to the resources of the coast. The presence of a habitation site within an 
area that is not in proximity to the coast and is not within the ranges, has the potential to 
answer questions about the past use of the plain within the cape area. 

A Heritage Information Submission Form (HISF) has been submitted to DPLH for consideration 
by the Aboriginal Cultural Materials Committee (ACMC). 

Other matters 

Given the importance of the groundwater in the sacred narratives of the region, the Gnulli 
representatives raised concerns regarding the drawing of water from bores on the Cape. In 
particular, during the survey for the borefield, there was general ethnographic comment 
made about the effect of drilling into the water below the surface and the potential impact 
on nearby water-sources traditionally used by Aboriginal people. Concerns were raised in May 
2019 by YMAC that pumping of groundwater may adversely impact water holes 3km south-
west of the borefield, however it was concluded that the pumping rates would be too low to 
affect water holes on the other side of the ridge. 
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Map 1: Section 91 water bores and access track 

Figure 47: Aboriginal Heritage Survey Results - 
Water Bore Targets and Access Tracks
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10.4 Potential Impacts – Aboriginal Heritage and Culture 

Potential impacts identified for the Proposal include:  

Direct Impacts 

- Works proposed for Lot 2 lie within the registered Aboriginal site DPLH 10381 
Vlamingh Head (Figure 46). 

- Continued vehicle access to site Section 91 Water Bores Avoidance Area One. 

Indirect Impacts  

- Increased visitor traffic to the area resulting in indirect disturbance to sites. 

- Groundwater abstraction impacting on ethnographic values. 

10.5 Assessment of Impacts – Aboriginal Heritage and Culture 

The Aboriginal Heritage Act 1972 (AH Act) provides for the preservation of Aboriginal heritage 
sites, and it is an offence to interfere with a registered site unless otherwise authorised under 
the Act. It is also an offence to interfere with any Aboriginal site knowingly or where it would 
be reasonable to know, regardless of whether or not it is registered.  

The EP Act can, in some instances, complement the AH Act, for example, in cases where actual 
physical protection of the environment is required to protect sites of heritage significance. In 
addition to Aboriginal heritage, matters of Aboriginal cultural associations, including 
traditional Aboriginal customs, directly linked to the physical or biological aspects of the 
environment, may also be considered significant (EPA 2016k).  

10.5.1 Direct Impacts 

A portion of Lot 2 is located within the Vlamingh Head site and requires disturbance to 
clearing and construction works associated with the Proposal. Correspondence between 
YMAC and DPLH on behalf of the descendants of the Aboriginal heritage informants 
confirmed that as the site covers part of Lot 2, it will therefore be within the impact zone of 
the current Proposal. This site is linked to other sites of spiritual and ceremonial importance 
in the Cape Range National Park and as far south as Carnarvon (YMAC 2020a). 

Accordingly, a Section 18 consent is required, and has been obtained (Reference: 69-21438), 
to undertake works within this Lot 2 (Appendix 1 of the Cultural Heritage Management Plan 
provided in Appendix G).  The purpose for which the section 18 provides consent, is:  

Ningaloo Lighthouse Holiday Park redevelopment. To facilitate a planned 
redevelopment of the existing Ningaloo Lighthouse Holiday Park. This will include 
demolition of most of the existing facilities and then development of a mix of hotel 
rooms, villas, cabins, camping grounds and caravan facilities in a resort style setting, 
with associated functions spaces and boat wash down areas. A dedicated site for group 
camping activities is also planned, along with a future Stage 2 development that would 
include additional short stay/tourist accommodation. 

The newly identified Sensitive Dune Area is not proposed to be impacted by the Proposal, 
following discussion with the Gnulli representatives. An undertaking was given that the 
Proponent will not conduct any work in the dunes east of the main track to avoid uncovering 
any artefactual material or human remains that may be within it. 
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The Proponent has since met (18 March 201) with the elders and senior members of the 
Nganhurra Thanardi Garrbu Aboriginal Corporation Prescribed Body Corporate (PBC) who 
were unable to attend the heritage survey to discuss mitigative strategies regarding 
groundwater abstraction or other matters, and the ongoing relationship with relevant native 
title holders, as per the request of the Gnulli representatives during the survey (YMAC 2020b) 

The Section 91 Water Bores Avoidance Area One site has been impacted by historical vehicular 
access and unless it is avoided, will continue to be impacted.  

10.5.2 Indirect Impacts 

The redevelopment, whilst decreasing the number of overall overnight guests from the 
previous Caravan Park, may see an increase in daily visitor traffic to the area and may result 
in indirect disturbance to the newly identified Sensitive Dune Area.  

The Gnulli representatives raised concerns regarding the drawing of water from bores on the 
Cape in relation to the importance of groundwater in the sacred narratives of the region.  

10.5.3 Cumulative Impacts 

Both the Yardie Creek Road Realignment Project and the work proposed for Lot 2 for the 
Resort, will occur within the registered Aboriginal site DPLH 10381 Vlamingh Head.  The 
Proponent is currently engaging with the Traditional Owners regarding an on-ground review 
of other sensitive sites identified to date and regarding opportunities on working together in 
managing cultural heritage relevant to the Proposal. The proponent is unable to speak or 
make commitments to the Traditional Owners regarding the MRWA project. 

10.6 Mitigation Measures - Aboriginal Heritage and Culture 

Avoid 

• The Sensitive Dune Area site within Lot 557 will be avoided and will not be impacted by 
the Proposal. Tourists will be encouraged away from the landform with use of 
alternative pathways. 

• The Section 91 Water Bores Avoidance Area One site will be avoided by deviation of 
the access track to the east, as shown in Figure 47. The old track will be blocked to 
prevent further vehicle access. 

Minimise 

• Limit disturbance within Lot 2 to the area approved under the s18 consent to minimise 
disturbance to the Vlamingh Head site (Figure 48).  

• Implementation of a Cultural Heritage Management Plan, the purpose of which is to 
provide a framework for the management of any Aboriginal heritage sites and values 
within the Proposal area. The Proponent, while not required to prepare a Cultural 
Heritage Management Plan have prepared the plan provided in Appendix G on the 
basis of the recommendations of the YMAC heritage survey reports (2020a, 2020b) and 
in accordance with a best practice approach.  

• Design and install access ways leading away from the Vlamingh Head site to ensure 
that tourist activity is directed away from this area and that respect for the spiritual 
values of the cape are encouraged. 
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• Maintain ongoing communication with the Aboriginal Stakeholder group (identified in
Section 5.6.5) and consult in relation to the management of identified Aboriginal
heritage sites and places and cultural heritage within the DE.

Rehabilitation 

As the new alignment of the borefield access track becomes the preferred track then the sand 
plain and vegetation should reclaim the area of the site that is within the track. YMAC (2020b) 
note that the area of the track within the site should not be subject to rehabilitation efforts 
as this will cause more disturbance. 

10.7 Assessment and Significance of Residual Impacts – Aboriginal Heritage and Culture 

The Proposal will result in ground disturbance within the impact zone of the Vlamingh Head 
Registered Heritage site, in accordance with the conditions of the s18 consent (Reference: 69-
21438).  

The Proposal has identified two previously unknown sites which will be afforded ongoing 
protection as a result of the implementation of the Proposal: 

• Sensitive Dune Area; and

• Section 91 Water Bores Avoidance Area One.

The Sensitive Dune Area will be avoided and protected from future development. 

The Section 91 Water Bores Avoidance Area One site will be protected from further damage 
through diversion of the borefield access track to the west of the scatter of stone artefacts. 
Blocking the track from further vehicle access and allowing natural regeneration of the 
vegetation will provide ongoing protection of this site.  

Groundwater abstraction from the new and existing borefields is required for the 
implementation of the proposal and is unavoidable. However, the heritage survey process 
has provided an opportunity for further documentation of the Aboriginal cultural associations 
with Cape Range, contributing to the knowledge base to support overall protection of 
heritage values in the region. 

The proposed disturbance is limited to an existing disturbed area within the Registered 
Aboriginal Heritage site on Lot 2 and is not likely to be significant at either a local or regional 
scale.  
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10.8 Receiving Environment - Natural and Historical Heritage 

Natural and historical heritage sites are important because they help us to understand our 
past, enrich our understanding of our society, and contribute to community and individual 
wellbeing (EPA 2016k).  

The Ningaloo Coast World Heritage Area and National Heritage Place cover the same 
geographical area. The Proposal lies within terrestrial boundary of the coastal area of the 
Ningaloo Coast World Heritage Area and within the mapped boundary of the National 
Heritage Place (Figure 4). The geographical extent of the National Heritage Place includes the 
nearby Ningaloo Marine Park (Commonwealth and State Waters), Jurabi Coastal Park and 
Cape Range National Park (Section 1.4.6). The beach adjacent to the Proposal lies within the 
management area of the Jurabi Coastal Park, which is jointly vested in the Shire of Exmouth 
and DBCA (Section 1.4.6). The impact assessment considers the aligned values of each of 
these conservation estates under the sections relating to World Heritage and National 
Heritage below and in Section 13 (World Heritage).  

The first permanent European settlement was established by Thomas Carter, at Point Cloates 
in 1889. The first pastoral station, Yardie Creek, was established soon after from the western 
and northern parts of the peninsula, with sheep the main stock. The station went through 
several changes, with subdivision into several leases in 1907 and then parts re-amalgamated 
during 1933. The Yardie Creek Station lease reverted to the Crown in 1959 and subsequently 
became Unallocated (Vacant) Crown Land. Part of the Unallocated Crown Land became 
gazetted as a reserve and subsequently became the Cape Range National Park in 1974, 
following several additions and amalgamations of reserves (Meissner 2010) 

10.8.1 Studies and investigations - Natural Heritage 

The assessment of potential impacts of the Proposal on Natural Heritage values is informed 
by the studies undertaken for the key environmental factors, as indicated in Table 10-2 and 
for which the cross reference to the relevant section is provided. 

Table 10-2: Studies and Investigations Relevant to National Heritage 

National Heritage Values 
Corresponding Key 
Environmental Factor 

Studies and 
Investigations 
Cross Reference 

N
at

u
ra

l V
al

u
es

 

The Exmouth Peninsula subterranean estuary and 
associated subterranean fauna (stygofauna and 
troglofaunal) 

Subterranean Fauna 

 

9.3 

Inland Waters - 
Groundwater 

9.3 

Rangeland communities of Exmouth Peninsula Flora and Vegetation 5.3.1 

Terrestrial Fauna 6.3.1 

In
d

ig
en

o
u

s 
V

al
u

e
s Archaeological deposits within Cape Range Social Surrounds – 

Aboriginal Heritage 
3.3 

10.3 Consultation with Indigenous stakeholders on a 
proposed action likely to significantly impact on the 
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National Heritage Values 
Corresponding Key 
Environmental Factor 

Studies and 
Investigations 
Cross Reference 

listed Indigenous heritage values of the place and/or 
on a protected matter that has Indigenous heritage 
values 

10.8.2 Studies and investigations - European Heritage 

A Heritage Impact Assessment of the site was prepared by Griffiths Architects in 2019 for the 
Proposal, to support the Development Application to the Shire of Exmouth and Kimberly 
Pilbara Gascoyne Joint Development Assessment Panel.  The Heritage Impact Assessment 
considers state heritage values described in the Statement of Significance that are articulated 
in the Heritage Council Assessment and Register document for Vlamingh Head Lighthouse 
Group. The Heritage Impact Assessment is provided in Appendix H. 

10.8.3 Ningaloo Coast - World Heritage Place 

The Ningaloo Coast was inscribed on the World Heritage list in June 2011, meeting criteria for 
Outstanding Universal Value. The boundary encompasses what the World Heritage 
Committee considered to be the Ningaloo Coast's key marine and terrestrial values of 
outstanding universal value and excludes all areas under pastoral lease.  

The interconnected ocean and arid coast form aesthetically striking landscapes and 
seascapes. The coastal waters host a major near shore reef system and a directly adjacent 
limestone karst system and associated habitats and species along an arid coastline. The 
property holds a high level of terrestrial species endemism and high marine species diversity 
and abundance.  

The most dominant marine habitat is the Ningaloo reef, which sustains both tropical and 
temperate marine fauna and flora, including marine reptiles and mammals, including an 
unusual diversity of marine turtle species with an estimated 10,000 nests deposited along the 
coast annually. 

The main terrestrial feature of the Ningaloo Coast is the extensive karst system and network 
of underground caves and water courses of the Cape Range. The karst system includes 
hundreds of separate features such as caves, dolines and subterranean water bodies and 
supports a rich diversity of highly specialized subterranean species. Above ground, the Cape 
Range Peninsula belongs to an arid ecoregion recognized for its high levels of species richness 
and endemism, particularly for birds and reptiles (DAWE 2021). 

The third IUCN World Heritage Conservation Outlook for the Ningaloo Coast in 2020, has 
downgraded the rating from ‘Good’ to ‘Good with some concerns’ (IUCN 2021). The analysis 
identifies climate change as the leading reason for this reclassification and highlights a 
number of other major threats to Ningaloo including those posed by oil and gas and coastal 
development, as well as fishing effort. 

Increasing visitation, recreational use and associated pressures on marine, coastal and 
terrestrial habitats within and adjacent to the site continue as major threats. Unmanaged 
visitor access, visitor recreation activities and introduced plants and animals continue to 
remain major threats to the World Heritage property.  

However, in general, the Ningaloo Coast site remains well-protected. It has an effective range 
of management plans implemented by the Western Australian Government through the 
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DBCA. An Indigenous Land Use Agreement was finalised between the DBCA and the Gnulli 
native title holders to formalise the joint vesting and ongoing joint management of the 
Ningaloo Marine Park and Cape Range National Park and the Nyinggulu Coastal Reserve. The 
Indigenous Land Use Agreement will support the integrity of the World Heritage site and 
conservation of the natural and cultural values within and adjacent to it. It will be important 
to ensure that the management programs addressing the various threats facing this site, 
particularly building resilience to climate change, are sustained and if necessary, supported 
by additional resources (IUCN 2020).  

10.8.4 Ningaloo Coast - National Heritage Listing 

In addition to its World Heritage listing, the Ningaloo Coast is considered to have outstanding 
heritage value to the nation and has been included in the Australian National Heritage List 
(DAWE 2021). Due to its extraordinary natural qualities and Indigenous significance, the 
Ningaloo Coast is considered to meet the following criteria (CoA 2010) for a place having 
outstanding heritage value to the nation because of the place’s: 

(a) importance in the course, or pattern, of Australia's natural or cultural history. 

(b) possession of uncommon, rare or endangered aspects of Australia's natural or 
cultural history 

(c) potential to yield information that will contribute to an understanding of Australia's 
natural or cultural history 

(d) importance in demonstrating the principal characteristics of: (i) a class of 
Australia's natural or cultural places; or (ii) a class of Australia's natural or cultural 
environments; and  

(f) importance in demonstrating a high degree of creative or technical achievement at 
a particular period. 

In the context of this Proposal, the Natural Values include (CoA 2010): 

• The Biogeographical environment being “a story of Australia during the Neogene 
period (beginning about 25 million years ago) is a story of increasing post-Gondwanan 
isolation and the expansion of aridity. The subterranean faunas and rangeland 
communities of Exmouth Peninsula exemplify both these evolutionary drivers and 
accentuate the intimate ties between ecology and geological history more vividly than 
any other place in Australia.” 

• The Exmouth Peninsula subterranean estuary which “has outstanding heritage value 
to the nation for supporting the most diverse and the richest anchialine and 
groundwater fauna in Australia, among the richest in the world. These ecosystems and 
the troglofauna and stygofauna they support have the potential to yield information 
about biogeography, evolution and changing climates in Australia over hundreds of 
millions of years, from the late Palaeozoic to the present.” 

The Indigenous Values (CoA 2010) include consideration of the archaeological deposits in the 
rock shelters on Cape Range which “show Aboriginal peoples' sophisticated knowledge of 
marine resources between 35,000 and 17,000 years ago. Shell beads discovered at Cape 
Range have been dated to more than 32,000 years old, which is the earliest evidence known 
in Australia for the manufacture of personal ornaments.” The rock shelters of Exmouth 
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peninsula provide the best evidence in Australia for the use of marine resources during the 
Pleistocene including their uses as food and for personal adornment. 

Whilst the Proposal will not impact on rock shelters, it is possible that archaeological deposits 
have been washed down from the Cape Range over time and may be discovered at the base 
of the range, as is considered may be the case for the newly identified Aboriginal heritage site 
near the Proposal’s new borefield access track (Section 5.6.6). 

The Indigenous values of the Ningaloo Coast National Heritage Place are not definitively 
mapped. Indigenous people are the primary source of information on the value of their 
heritage and should be consulted on a proposed action likely to significantly impact on the 
listed Indigenous heritage values of the place and/or on a protected matter that has 
Indigenous heritage values (like listed threatened species). 

Places listed in the National Heritage List are protected under the EPBC Act. Approval is 
required to be obtained before any action takes place that could have a significant impact on 
the national heritage values of a listed place. The Proponent has referred the Proposal to 
DAWE for consideration of whether or not it constitutes a controlled action in relation to 
potential impacts on National Heritage and other MNES, for which further discussion is 
provided in Section 13. 

The location of the National Heritage site includes the nearby Ningaloo Marine Park 
(Commonwealth and State Waters), Jurabi Coastal Park and Cape Range National Park 
(Section 1.4.6). 

10.8.5 Historical Heritage  

The caravan park contains a pair of lighthouse keepers’ quarters, currently known as Powell 
House, which falls within the State Register curtilage of the Vlamingh Head Lighthouse Group 
(Heritage Place no 00837-constructed 1912; 1943-46; 1990s). The group comprises the 
following: Vlamingh Head Lighthouse, Store, Quarters and Grave (1912), Exmouth 31 Radar 
Station and associated remnants (1943-46) and track (Griffiths, 2019). 

The Vlamingh Head Lighthouse Group is one of the earliest European inhabited sites on the 
North West Cape. The lighthouse and associated buildings, completed in 1912, were an 
important part of the development of coastal lights in Western Australia during the early 20th 
century when the increased population of the State and the development of the North West 
meant a greater number of ship movements. Vlamingh Head Lighthouse Group demonstrates 
a way of life no longer practiced in where accommodation was provided for those working in 
the adjacent lighthouse (Griffiths, 2019).  

The Quarters consisted of a duplex residence for two light keepers and their families and are 
now located centrally within the existing Caravan Park. The setting of the place has been 
impacted by the construction of a store and office in close proximity on the west frontage, 
the overall caravan park development, and storage and other operation facilities in close 
proximity along the rear of the building (Griffiths, 2019).  

The expansive hipped tradition timber framed roof has been re-clad with zincalume and all 
the external perimeter verandas have been enclosed with fibre sheet dado walls with St 
Andrew’s cross balustrade brace timber detailing on the exterior, per the original design, and 
hinged shutters above. All of this treatment obscures the concrete walls and timber joinery 
of the pair of quarters, which include double hung sash windows, and panelled doors 
(Griffiths, 2019).   
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The quarters are arranged symmetrically either side of a dividing wall, with original store, 
kitchen and bathrooms set back-to-back either side of the wall, then breezeways separating 
these rooms from the living room and two bedrooms (Griffiths, 2019). 

In 1987, the 64-hectare Lyndon Location 22 was subdivided on Plan 14685 into Lot 4 (1,647 
square metres), being the site of the Lighthouse, Store and Radar Station and Lot 5, which 
encompassed the remainder of the land. Lot 5 was acquired by the Shire of Exmouth and 
subdivided on Plan 14686 to create Lot 2 of 14.8 hectare incorporating the site of the 
Lighthouse Keepers Quarters and Grave. Lot 2 was then purchased by Harlena Nominees Pty 
Ltd, who developed a tourist operation on the site with a store, chalets, bungalows, caravan 
bays, a swimming pool, gas barbeques and tennis court. The place operated as the Lighthouse 
Caravan Park, with the Lighthouse Quarters occupied by the owner/manager. It is likely during 
this occupation that new roof cladding was installed on the Quarters (Griffiths, 2019). 

10.9 Potential Impacts and Assessment and Significance of Residual Impacts –World and 
National Heritage 

Assessment of potential impacts on the World Heritage Values and associated National 
Heritage Values of the Ningaloo Coast are addressed in Section 13.  

The potential impacts to the National Heritage values associated with the Proposal, as 
identified in Table 10-3, have been assessed against relevant key environmental factors. Table 
10-3 provides a cross reference to the assessment section of this ERD and summarises the key 
mitigation measures and predicted outcomes relevant to those environmental factors.  

Overall, the likely impact of the implementation of the Proposal on the Ningaloo Coast 
National Heritage site, is considered low in both a local and regional context and the 
objectives of this factor can be met. The Proposal offers opportunities to improve protection 
of aspects of both Aboriginal and Natural heritage values.  
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Table 10-3: National Heritage Impact Assessment and Predicted Outcome 

National Heritage Values 

Corresponding 
Key 
Environmental 
Factor 

Potential Impacts to National 
Heritage 

Assessment of 
Impacts Cross 
Reference 

Mitigation Measures Predicted Outcome 

Natural Values 
The Exmouth Peninsula 
subterranean estuary and 
associated subterranean fauna 
(stygofauna and troglofaunal) 

Inland Waters - 
Groundwater 

Direct Impacts 
Groundwater abstraction 
resulting in lowered 
groundwater table, including 
potential impacts to 
subterranean fauna habitat. 
Increased salinity of 
groundwater as a result of 
abstraction. 
 
Indirect impacts  
Reduced groundwater quality, 
as a result of infiltration of 
contaminants from treated 
wastewater irrigation and fuel 
storage and vehicle fuel station 
or contaminated stormwater 
runoff. 

Section 9.5 Avoid 
Groundwater bores designed to 
limit abstraction to first 3m below 
the water table and will not 
intercept the saltwater interface 
(at least 10 below the base of the 
bores). 
 
Minimise 
Abstraction undertaken in 
accordance with RIWI Act 
Groundwater Licence. 
 
Bores for groundwater sipping, 
and as such are only screened 
over the first 3 m below the water 
table. 
 
Wastewater treated to tertiary 
quality prior to irrigation. 
 
Chemical and fuels to be stored in 
accordance with appropriate 
Australian Standards.  

The proposed groundwater abstraction 
will result in a potential reduction of 
stygofauna habitat in the order of 0.5% 
as a result of drawdown. Salinity impacts 
are likely to be seasonal and limited to 
existing salinity ranges in which 
stygofauna in the vicinity of the Proposal 
are known to occur.  
 
The borefield lies in an area of extensive 
Tulki Limestone and listed stygofauna 
species that may occur in the borefield 
all have wide ranges on the peninsula, 
and it is unlikely that any species would 
have a range restricted to the vicinity of 
the borefield. The effect of groundwater 
drawdown, as a result of borefield 
operations, on stygofauna conservation 
values is considered to be low with no 
predicted significant residual impact.  
 
The Proposal will result in irrigation of 
treated wastewater with a 
concentration of nitrogen as nitrate 
concentration of <6 mg/L. The Nitrogen 
will pass through to the water table 
except to the extent it is taken up by 
plant roots, resulting in a discharge to 
the groundwater substantially lower 
than around the old Exmouth WWTP. A 
survey of stygofauna occurrence in 
relation to nutrient levels at the old 
Exmouth WWTP suggested that nitrogen 

Subterranean 
Fauna 

Section 7.5 
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National Heritage Values 

Corresponding 
Key 
Environmental 
Factor 

Potential Impacts to National 
Heritage 

Assessment of 
Impacts Cross 
Reference 

Mitigation Measures Predicted Outcome 

concentrations had little effect, if any, on 
stygofauna at concentrations of 15 mg/L. 
Furthermore, no species is likely to be 
confined to the WWTP and area of 
irrigation effect.  The likely impact on 
stygofauna conservation values is 
therefore considered to be low. 

Natural Values 
Rangeland communities of 
Exmouth Peninsula 

Flora and 
Vegetation 

Direct Impacts 
Clearing of up to 3.98 ha of 
native vegetation and 
associated terrestrial faunal 
habitat. 
 
Direct loss of fauna or SRE 
individuals through impacts 
resulting from ground 
disturbance and machinery or 
vehicle movements. 
 
Indirect impacts 
Indirect impacts to adjacent 
native vegetation, resulting in 
habitat loss, degradation and 
fragmentation, as a result of the 
spread of invasive species 
(weeds). 
 
Invasive species predation on, 
and competition with, native 
species and destruction of 
habitat. 
 
Increasing and unmanaged 
visitation and associated 

Section 5.5 
 

Minimise 
Planning and design of buildings 
and associated infrastructure and 
tracks to utilise all the existing 
disturbed areas, to limit the 
amount of clearing required for 
new facilities. 
 
Implement speed restrictions in 
and around the Proposal, within 
aeras of the Proponent’s control, 
both during construction and 
operations. 
 
Active weed management 
throughout the Proposal 
development and subsequent 
operation (e.g., spraying, 
removal). 
Active pest management (e.g., 
baiting for rats, mice) 
 
Implement good waste 
management practices, including 
ensuring all waste materials are 
appropriately segregated and 
stored in bins or other containers 

The Proposal will result in: 
 
The clearing of 3.98 ha of native 
vegetation, within an existing tourist 
facility, zoned for tourist development 
under the Shire of Exmouth’s Local 
Planning Scheme.  
 
Direct loss of 19 individuals of Priority 3 
species Stackhousia umbellata, which 
represents 3% of the known local 
population with 640 individuals 
recorded within the wider area. 
 
The loss of 3.28 ha of Dune swale 
habitat, representing 18.31% of this 
habitat type within the survey area. 
Coastal dune habitats are widespread 
along the coastline, and not restricted in 
extent. This habitat type is represented 
in nearby Conservation estate. 
 
The loss of 0.70 ha of Rocky hills and 
slope habitat, representing 1.48% of this 
habitat type within the survey area. The 
limestone Cape Range provides the most 
prominent habitat types within the 

Terrestrial 
Fauna 

Section 6.5 
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National Heritage Values 

Corresponding 
Key 
Environmental 
Factor 

Potential Impacts to National 
Heritage 

Assessment of 
Impacts Cross 
Reference 

Mitigation Measures Predicted Outcome 

pressures coastal and terrestrial 
habitats. 

with lids, to prevent windblown 
waste and access by fauna. 
 
Visitor access through dunes 
adjacent to the Proposal to be 
managed by designing the 
foreshore access track as a formal 
pathway to discourage access 
through the coastal dunes. 
 
Rehabilitate 
Revegetation of cleared and 
degraded areas through 
landscaping around the 
development, utilising native 
grassland and shrub mixes and 
sparse trees, to mimic the 
surrounding hummock grassland 
and dune vegetation found 
currently surrounding the site. 

survey area and is also represented in 
the Cape Range National Park. 
 
The loss of 0.002 ha of Sheltered Gullies 
and Minor Caves habitat, representing 
0.017% of this habitat type within the 
survey area and is associated with an 
existing walking track. This habitat type 
is well represented within the Cape 
Range National Park and surrounding 
areas of Cape Range. 
 
No fauna species inhabiting or likely to 
inhabit the survey area is dependent on 
the survey area.  
No direct or indirect impacts to 
Conservation Reserves will occur. 
 
The clearing required for the Proposal 
and associated habitat loss and indirect 
impacts, is not considered to have 
significant residual impacts at either a 
local or regional scale. 

Indigenous Values 
Archaeological deposits within 
Cape Range 
 
Consultation with Indigenous 
stakeholders on a proposed 
action likely to significantly 
impact on the listed Indigenous 
heritage values of the place 
and/or on a protected matter 
that has Indigenous heritage 
values. 

Social Surrounds 
– Aboriginal 
Heritage 

Direct impacts 
Ground disturbance within the 
impact zone of Registered 
Aboriginal heritage site, 
Vlamingh Head (DPLH ID 
10381- ceremonial). 
 
Indirect impacts 
Increasing and unmanaged 
visitation impacting on 
Registered and newly identified 
Aboriginal heritage sites. 

Section 10.5 Avoid 
The Sensitive Dune Area site 
within Lot 557 will be avoided 
and will not be impacted by the 
Proposal. Tourists will be 
encouraged away from the 
landform with use of alternative 
pathways. 
 
The Section 91 Water Bores 
Avoidance Area One site will be 
avoided by deviation of the 

The Proposal will result in ground 
disturbance within the impact zone of 
the Vlamingh Head Registered Heritage 
site, in accordance with the conditions of 
the s18 consent (Reference: 69-21438).  
The Proposal has identified two 
previously unknown sites which will be 
afforded ongoing protection as a result 
of the implementation of the Proposal: 

• Sensitive Dune Area; and  
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National Heritage Values 

Corresponding 
Key 
Environmental 
Factor 

Potential Impacts to National 
Heritage 

Assessment of 
Impacts Cross 
Reference 

Mitigation Measures Predicted Outcome 

  access track to the east. The old 
track will be blocked to prevent 
further vehicle access. 
 
Minimise 
Site disturbance on Lot 2 in 
accordance with the Section 18 
Consent. 
 
Implementation of the Cultural 
Heritage Management Plan, 
including ongoing 
communication with Aboriginal 
stakeholders. 
 
Visitor access managed by 
designing the access track as a 
formal pathway away from 
Aboriginal heritage locations 
discourage access through the 
sites. 
 
Rehabilitate 
As the new alignment of the 
borefield access track becomes 
the preferred track then the 
sand plain and vegetation should 
reclaim the area of the site that 
is within the track 
 

• Section 91 Water Bores 
Avoidance Area One.  

The proposed disturbance is limited to 
an existing disturbed area within the 
Registered Aboriginal heritage site on 
Lot 2 and is not likely to be significant at 
either a local or regional scale.  
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10.10 Potential Impacts and Assessment and Significance of Residual Impact - Historic 
Heritage  

The Proposal is only associated with the lighthouse keeper’s quarters. The grave site is on a 
separate piece of land which is surrounded on three sides by the Proposal DE. The 
development does not impact on any other items included as part of the suite of features 
included in the Heritage register documentation. 

The Proposal includes the adaptation of the former Lighthouse Quarters for use as the main 
reception, concierge and bar. The developments’ adaptation of significant fabric is restricted 
to the Lighthouse Quarters. No change is proposed to the other elements of the significant 
built fabric of the site. 

The approach adopted for the house is to enhance its present deteriorated state by 
conservation of the existing elements to the extent that is possible with the adaptation 
requirements, and to present and interpret it to a high standard.  

Griffiths (2019) assessed the impacts of the Proposal against the heritage values outlined in 
the Statement of Significance, which are summarised in Table 10-3 with respect to those 
values impacted by the Proposal.  

Table 10-4: Historic Heritage Place Impacts 

Heritage values Potential Impact 
Heritage Impact Statement – 
Degree and Intensity of Impacts 

The Lighthouse Quarters is rare as a 
duplex light keepers’ residence. 

Potential to reduce the reading of 
the quarters as a duplex and 
residence through loss of spatial 
integrity due to demolition of 
internal dividing elements. 

The amount of internal demolition 
has been limited to that necessary 
for a reception function.  

Negative impact mitigated through:  

• Retention of nibs and a ground 
plane indication for removed 
walls.  

• Retention of existing fire 
places; 

• Maintenance of symmetry in 
new works.  

• Reinstatement of veranda 
elements and general external 
conservation. 

The place forms a cohesive cultural 
environment in the harsh natural 
land and sea scape, sharing the 
aesthetic character of concrete and 
steel elements, and is a landmark 
from both the land and the sea. 

The cultural environment remains 
intact. 

No Impact 

The Radar Station and Vlamingh 
Head Lighthouse played an 
important role for the surveillance 
functions of the State between 
1912 and 1967. 

The development is confined to Lot 
2, Lot 557 Yardie Creek Road so that 
there is separation between these 
features and therefore no impact. 

No Impact 
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Heritage values Potential Impact 
Heritage Impact Statement – 
Degree and Intensity of Impacts 

The Vlamingh Head Lighthouse and 
associated buildings were an 
important part of the development 
of coastal lights in Western 
Australia during the early 20th 
century 

This is an historic value and is not 
impacted upon by the 
development. 

No Impact 

The Radar Station is a remnant of 
the installation established as part 
of a system of radar stations in 
Western Australia during World 
War II 

The development is confined to Lot 
2 and Lot 557 Yardie Creek Road so 
that there is separation between 
these features and therefore no 
impact. 

No Impact 

The place is associated with 
construction worker Joseph Frank 
Reddy whose grave is a stark 
reminder of the harshness of life in 
isolated locations of the North West 
in the early 20th century. 

The gravesite is outside of the 
development area. No work to be 
undertaken in this area. 

No Impact 

 

The overall works will retain the place’s core heritage values. Griffiths’ (2019) assessment 
concludes that there are minor negative impacts on the heritage values of the place in 
localised parts, but that this is mitigated by the conservation and presentation of the quarters 
to a high standard. The Proponent considers that the objectives for this factor can be met. 
 

10.11 Receiving Environment - Dark Sky Values 

Dark sky is night sky that is free from light and dust pollution to allow astronomical 
observation. Geographically, Western Australia is uniquely placed to offer a combination of 
activities such as traditional Aboriginal experiences, nature-based camping, tours, astro-
festivals, star gazing, astrophotography, scientific and educational learning, that are all 
directly linked to the night sky. There are several observatories within Western Australia and 
their continued effective operation relies upon a dark night sky, free from light and dust 
pollution (DPLH 2020).  
 
The most sensitive socioeconomic receptor with respect this Proposal is the Department of 
Defence’s recently established Space Surveillance Telescope (Section 13.5.6), located 
approximately 10 km south of the proposal (Figure 54). The SST located is a world-leading 
telescope that enables Defence to efficiently track and identify objects and threats in space 
and provides space domain awareness to both Australia and the United States (DoD 2021).  
 
The dark skies, clear atmosphere and low levels of electromagnetic interference, within the 
Exmouth Gulf area, were key selection factor for the location of, and are critical for the 
ongoing operation of the SST and other Department of Defence infrastructure within 
Exmouth. The site for the SST was selected in the early 2000’s (when the original caravan park 
was in operation), following construction and commissioning in 2020/2021 it is expected to 
be fully operational in 2022.  
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Dark sky values are also important for astrotourism, a relatively new and emerging product 
in the tourism sector, with widespread opportunities to promote the State’s natural assets, 
including the night sky (DPLH 2020).  

10.11.1 Studies and Investigations – Artificial Light Assessment  

As discussed in Section 8.3.1, Pendoley Environmental were engaged to undertake in-situ 
benchmark light monitoring data in February 2021 to inform lighting management strategies 
for both marine turtles and the SST, provided in the Artificial Light Assessment and 
Management Plan (ALMP) (Appendix J).  As noted in Section 8, the benchmark artificial light 
at night (ALAN) survey was carried out on the new moon between 11th and 17th February 
2021 and this data was used to inform an artificial light model which was developed to predict 
the light output and sky glow from both the historical caravan park and the proposed resort.  

Currently, there are no standard commercial models for landscape scale modelling of artificial 
light emissions (Commonwealth of Australia 2020). Recognising this gap and the growing 
need to respond to both local and national regulatory concerns over artificial light impacts on 
wildlife and on dark sky conservation values, Pendoley Environmental has recently invested 
in considerable research and development effort to develop a landscape scale model of 
artificial light. The base model used for this work was the ILLUMINA model that has been 
developed by Physics Professor Dr Martin Aubé of Sherbrooke University, Canada (Aube et al. 
2005). This well documented, open-source model was selected for its ability to represent light 
across large areas and distances and across the entire visible spectrum (Pendoley 2021b). The 
light modelling methodology, limitations and results are described in Appendix B of Pendoley 
(2021b), (Appendix J).   

In summary, the following scenarios were modelled as ‘worst case’: 

1. The historical campground, including caravans, camper vans, tents and trailers 
(proportions and operations based on previous operations) in every camping bay and 
typical unmanaged lighting associated with them. Because no light mitigation was 
assumed this represents the worst-case model output for those assumptions. This is 
represented by the lighting inventory shown in Figure 49. 
 

2. The proposed resort scenario included the new campground location for caravans only 
also with the typical unmanaged lighting. Building lights, streetlights and bollards were all 
modelled as per the light design, layout, and orientation as provided by the lighting 
designer, so some are, by design, mitigated and managed already as part of that design. 
For this scenario, the ‘worst case scenario” was to assume all caravan sites were 
occupied.  This is represented by the lighting inventory shown in Figure 50 
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Figure 49: Scenario 1: Historical Campground lighting inventory 

 

 

Figure 50: Scenario 2: Proposed Resort lighting inventory 
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In October 2021 the ALMP and risk assessment was updated to account for the model 
findings. The ALMP complies with the complies with the National Light Pollution Guidelines 
for Wildlife (Commonwealth of Australia 2020) and the NSW Dark Sky Planning Guidelines 
(NSW 2016) and identifies the potential impact of the Proposal related artificial light on the 
SST (as well as marine turtles, Section 8).  

Additional guidance for control and management of excess outdoor lighting has also been 
obtained through AS/NZS 4282:2019 Control of the obtrusive effects of outdoor lightings. This 
Standard specifically refers to the potentially adverse effects of outdoor lighting on nearby 
residents (e.g., dwellings such as houses, hotels, hospitals), users of adjacent roads (e.g., 
vehicle drivers, pedestrians, cyclists), transport signalling systems (e.g., air, marine, rail) and 
on astronomical observations. The Standard provides guidance on design and operation of 
lighting to mitigate the adverse effects of light falling directly onto the optical surface of the 
SST as well as sky glow. The Astronomical Society of Australia acknowledges the guidance 
AS4282 provides to planning authorities to ameliorate the effects of light pollution in the 
vicinity of observatories (Pendoley 2021b). 

The ALMP uses the results of the assessment to address the requirement of the guidelines 
and outlines best practice lighting design by including a consolidated list of mitigation 
measures that could prevent or minimise Proposal related lighting impacts to relevant 
receptors (Pendoley 2021b). 

There is a recognised potential impact pathway from Proposal related artificial lighting to 
sensitive socioeconomic (and biological, Section 8) receptors, specifically the SST (and marine 
turtles, Section 8). With respect to potential lighting impacts to the SST, the ALMP includes: 

• a viewshed analysis indicating the visibility of Proposal related light sources at the SST; 

• a description of light sources associated with the Proposal; 

• results of artificial light modelling for the historical campground and the proposed 
resort; 

• an impact assessment of identified light sources on the SST; 

• details of best practice lighting design principles and mitigation measures that could be 
applied to eliminate or minimise Proposal related lighting impacts to the SST; and 

• recommendations for light monitoring for pre-construction, construction, and 
operations phases of the Proposal. 

10.11.2 Regional Lighting  

Figure 51 shows the existing regional light sources present within 20 km of the Proposal site 
as an output of an online mapping application and includes light emissions from the Exmouth 
town site, the North West Cape Harold E Holt Communications base, and the Harold E Holt 
antenna field.  Whilst there are limitations to this mapping, described below, Figure 51 
provides the best available regional scale representation of light emissions and is used here 
to identify notable areas of light emissions (Pendoley 2021b). 

Figure 52 presents radiometric measurements of light intensity, it should be noted that these 
measurements are generated using a Visible Infrared Imaging Radiometer Suite satellite 
sensor data. The Visible Infrared Imaging Radiometer Suite sensor measures upward light in 
the spectral range of approximately 500 – 900 nm. This is not the same as human vision (400 
– 700 nm), or other animal species including marine turtles (<400 – 700 nm; see 
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Commonwealth of Australia (2020) for review) thus there is less sensitivity to the short-
wavelength blue region of the spectrum, and more sensitivity to infra-red (heat) sources, such 
as bushfires and flares. Furthermore, because night-time lighting is dynamic and may contain 
environmental effects (clouds and aerosols) and natural sources (moonlight, fires, lightning, 
and aurora), the data for each grid cell is processed into a monthly composite, after filtering 
out data affected by moonlight and clouds (Falchi et al. 2016). Accordingly, results may be 
biased where light sources contain large amounts of short wavelength light or the long 
wavelength radiation that are associated with significant heat sources.  

Another limitation is that since light emissions observed over a monthly basis can vary due to 
a variety of factors including the imaging angle, seasonal changes in ground reflection, and 
seasonal changes in atmospheric particle density, averaging over the month is unlikely to 
present the worst-case scenario in light emissions. Therefore, it is not possible to interpret 
the radiance values presented in Figure 52 as an accurate measurement of light intensity. 
Nevertheless, the figure provides the best available regional scale representation of light 
emissions and is used to identify notable areas of light emissions (Pendoley 2021b). 

Light emissions in the Exmouth townsite are associated with recreation/sports ground flood 
lighting, street lighting, residential and tourist accommodation, commercial and 
entertainment facilities. The North West Cape Harold E Holt Communications base and 
security lighting around the Harold E Holt antenna field lighting is likely to include lighting for 
streets and walkways, laydown and work areas, security, administration and service facilities, 
and aircraft navigation lighting to illuminate the antenna’s. The base facilities and antenna 
field were constructed by the US Navy in the late 1960s, consequently the lighting design 
dating from that time is unlikely to be consistent with current technology and light 
management policy and guidance. Similarly, the existing Lighthouse caravan park has been in 
operation for over 30 years until decommissioned in October 2020 and utilised outdated 
lighting technology.  



NINGALOO LIGHTHOUSE RESORT DEVELOPMENT 

PRELIMINARY ARTIFICAL LIGHT ASSESSMENT AND MANAGEMENT PLAN 
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Figure 6: Radiance of light sources in the North West 
Cape Region, derived from the VIIRS 2019 overlay (see 
Section 5 for limitations). 

Figure 51: Regional Light Sources (Pendoley 2021)
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10.11.3 Potential Impacts - Dark Sky Values 

Dark sky values may be impacted by light spill and dust contributing to light pollution, 
impacting on the effectiveness of the SST and other activities requiring darks sky values. 
Impacts to biological receptors, such as seabirds and shorebirds and marine turtles, are not 
considered in this section, with lighting impacts to these receptors discussed separately in 
Section 6 and Section 8. 

As described in Section 8.5, light may appear as either a direct light source from an unshielded 
lamp with direct line of sight to the observer or through sky glow. Where direct light falls upon 
a surface, be it land or ocean, this area of light is referred to as light spill (Pendoley 2021). 

Sky glow is the diffuse glow caused by light that is screened from view but through reflection 
and refraction, creates a glow in the atmosphere. Scattering of light by dust, salt and other 
atmospheric aerosols increases the visibility of light as sky glow, while the presence of clouds 
reflecting light back to earth can substantially illuminate broad areas the landscape (Kyba et 
al. 2011). White blue light scatters more easily and further in the atmosphere compared to 
yellow-orange light (Kyba et al. 2011 in Pendoley 2021). Therefore, the distance at which 
direct light and sky glow may be visible from the source is dependent on the number, 
intensity, and types of lights, and how such lights are orientated or shielded, in addition to 
environmental conditions such as topography, vegetation, and cloud cover (Pendoley 2021). 

The potential for dust emissions, which may affect atmospheric conditions and contribute to 
glow, are described in Section 11.  

10.12 Assessment of Impacts – Dark Sky Values 

10.12.1 Dust impacts 

As discussed in Section 11, airborne dust may be generated during construction activities 
(such as clearing vegetation) is considered to be temporary and limited in extent to the 
immediate vicinity of the Proposal, with limited direct impact on surrounding vegetation or 
local air quality. 
The Yardie Creek Road Realignment Project may also contribute to dust emissions during the 
construction phase. As for the Proposal, these emissions will be temporary. It is unlikely that 
both proposals construction phases will occur concurrently. 

10.12.2 Lighting impacts 

The original Lighthouse Caravan Park site was designed and operated with traditional 18 – 36-
Watt fluorescent and 12 - 60-Watt incandescent outdoor lighting. As was typical for the time, 
the campground lighting did not take dark sky conservation into account and consequently 
there was no plan for managing or mitigating the lighting. Historical lighting features such as 
bare unshielded decorative bulbs, unshielded bulkhead lights which are no longer considered 
acceptable and consequently the new resort development will feature a modern lighting 
design that will take conservation of dark sky values into consideration (Pendoley 2021).  

Proposal related light sources would be associated with the key components of the resort 
village and the caravan park, including accommodation buildings, administration buildings, 
commercial services buildings, function centre, pools, tennis court, service station, outdoor 
public space, outdoor movie theatre, outdoor decks, and seating and recreation zones 
(Pendoley 2021). 
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The characteristics of light emissions from the proposed Proposal will depend upon the 
number, intensity, spectral output, and type of light fittings used. Over the past decade there 
has been major technological advances in light design and manufacture with LED technology 
replacing traditional light types such as fluorescent, halogen, metal halide, high pressure 
sodium etc. The advantages of LEDs over traditional light types include superior energy 
efficiency (i.e. it takes less electricity for the same light output compared to traditional lights), 
they are more robust and operate for a longer lifetime (reduced maintenance and 
replacement costs), they are smaller in size and have a reduced warm up and cool down time 
allowing for instant switching (on/off), they can be operated with smart controls (dimmable, 
timers), they can operate efficiently in hot climates, and are available in a wide range of 
colours. The disadvantages of LEDs are they can over light an area because of their improved 
efficiency i.e., for the same energy input, a LED is much brighter and whiter than an 
incandescent or a gas discharge lamp (Pendoley 2021). 

As discussed in Section 8, the benchmark artificial light at night (ALAN) survey carried out on 
the new moon between 11th and 17th February 2021. The survey utilised Sky42 light 
monitoring equipment at the SST (in addition to turtle beaches) to capture artificial light data 
during new moon conditions. The methodology is described in Pendoley 2021b (Appendix J). 

The benchmark data allows for all visible, individual light sources to be identified and 
monitored across a complete night-time period and enables suitable comparison against 
monitoring and the effectiveness of any implemented light management controls to be 
quantified. This data was used to inform ALMP (Appendix J). 

10.12.3 Impact analysis of viewshed analysis and light modelling 

As discussed, and described in more detail in Section 8, a viewshed analysis was undertaken 
to inform the initial ALMP. In order to refine and confirm the lighting design suitability for 
dark sky conservation, Pendoley (2021b) have undertaken artificial light at night modelling 
(Section 8.3.1) and updated the lighting strategy within the ALMP (Appendix J) and the risk 
assessment contained therein to account for the model findings. 

The viewshed analysis indicates that light from the Proposal’s campground and Sunset Villas 
will be visible from the SST, however lights from the resort village will not be visible.  

The February 2021 ALAN survey was carried out after the campground had been 
decommissioned (i.e., there are no external lights in use at the site) and consequently it was 
unable to confirm the line-of-sight analysis. However, the survey did establish that glow from 
the regional light sources, including Exmouth, Harold E Holt base, and the antenna array are 
visible from all monitored sites (including the SST). These sources are all bright sources of 
both directly visible light and sky glow (Figure 51) and the sky to the north of the SST (and in 
the direction of the Proposal site) is currently dark (Pendoley 2021b). Overall, the modelling 
indicated that the original Caravan Park, that is the ‘Historical Campground’ (Scenario 1) 
lighting produced a higher amount of sky glow than that predicted for the Proposed Resort 
(Scenario 2), as observed from the three beach locations. 

The modelling results for the SST were quantified in units of visual magnitudes per arc 
second2 (Vmag/arcsec2), a common unit used to measure astronomical sky brightness. The 
different sections of the sky that were quantified include Whole-of-sky, Horizon, and Zenith 
brightness (Pendoley 2021b). The model output for this site confirmed that the sky at zenith 
at the SST, 21.99 Vmag/arcsec2, was at the extreme end of the range for darkness (set at 22 
Vmag/arcsec2 in the model) which equated to an Excellent Dark sky, with a Bortle Class 
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ranking of 1 (noting that the model does not account for any natural sources of light such as 
stars or the Milky Way), as shown in Figure 52 

. 

 

 

Figure 52: Artificial light modelling results for the SST: Scenario 2: Proposed Resort 
(Pendoley 2021b) 

The results suggest the current sky quality across all sites monitored is equivalent to a rural 
sky on the Bortle scale (approx. 21.69 – 21.89 Vmag/arcsec2), declining to rural/suburban 
transition quality (20.49 – 21.69 Vmag/arcsec2) when cloud cover reflects the local light 
sources across the landscape. Essentially the model outputs indicate there is no change in 
brightness from natural “background” levels (considered to be 22 Vmag) as a result of lighting 
from the Proposed Resort. 

From a cumulative impact perspective, the SST was built and commissioned after the 
Historical Campground was decommissioned (October 2020) and consequently any light from 
the Proposed Resort will comparatively represent a new source of horizon sky glow when 
viewed from the SST location horizon that is currently dark. However, the small are of sky 
glow associated with the proposed resort that was visible on the horizon from the SST was 
predicted to be 21.85 Vmag/arcsec2, which equated to a rural sky with a Bortle class of 3.  

Consequently, the proposed resort is not predicted to cause any change in the SST zenith 
brightness, such that light emissions from the development are unlikely to impact on 
observations from this location due to the small areal extent and relatively low intensity of 
sky glow low on the horizon.  

10.13 Mitigation Measures – Dark sky values 

Dust mitigation measures are discussed in Section 11, Table 11-1. The key risk to dark sky 
values associated with the Proposal is light pollution. The proposed lighting strategy, lighting 
management and mitigation measures, as described in the ALMP (Appendix J) aim to reduce 
the output of light from the Proposal to as low as reasonably practicable; and ensure Proposal 
sources of light are not directly visible from turtle nesting beaches or the SST. The measures 
are based on best practice lighting design principles, modified from the Commonwealth 
Guidelines (2020) to be specific to the Proposal and key sensitive receptors (wildlife and the 
SST) (Pendoley 2021b). 
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Further to Section 8.6, a summary of the proposed mitigation measures is provided below, 
with more specific controls identified within the ALMP. 

• Use minimum number and intensity of lights by ensuring final lighting designs identify 
the minimum number and intensity of lights required to meet lighting objectives whilst 
reducing lighting intensity (measured in lumens not wattage) to as low as possible, 
regularly of the type, colour and planner operation of the light. 

• Adapt lighting for colour, intensity and timing: 

o where compliant with health and safety requirements, white lights should be 
avoided, and amber/orange lights used instead. Potential for impacts from white 
light is universal across fauna groups and because long wavelength light scatters 
much less than white light and produces less sky glow, the impacts on both marine 
turtles and the SST will be reduced; 

o if white lights are required, filters to block green, blue, violet, and ultra-violet 
wavelengths should be applied; 

o implement smart LED technology to control lighting not required to be 
continuously lit to allow for switching off when not in use, or the use of 
intermittent flashing lights where practicable; and 

o utilise Independently assessed and certified light types suitable for use in various 
applications, (including those most suitable for use around wildlife) under the 
ADSA Approved luminaire program9. The ADSA Approved luminaires listed on the 
site, conform with dark sky principles specific to Australasian standards and 
guidelines including AS/NZS 4282:2019 and the Australian Commonwealth 
National Light Pollution Guidelines (Commonwealth of Australia 2020). 

• Light only the area intended to avoid any form of light spill: 

o all lights to be directed downwards using targeted asymmetrical distribution to 
illuminate only the specific areas of need, while minimising the reflectance; 

o all lights to be mounted at a height as low as possible while meeting lighting 
objectives e.g., low bollard lighting for pathways and walkways, low wall mounted 
lights around buildings and on decks, banister mounted lights on stairs or 
embedded in risers and focussed downwards; 

o streetlights to only be used where necessary, i.e., in high traffic areas such as road 
junctions, pole heights should be as low as possible and consideration given to 
using bollard lighting in place of light poles/masts, pole height should be capped 
at 3 m; 

o no unshielded wall mounted bulkhead lighting to be used on buildings, including 
balconies; 

o Proposal lights to be directed away from turtle nesting beaches and the SST. For 
lights required to be directed in the direction of the nesting beaches or the SST, 
lights should be placed so that buildings provide inherent shielding; 

 
9  https://www.australasiandarkskyalliance.org/certified-luminaires 
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o where possible position doors and windows facing on the east and west ends of 
the building to avoid light escaping in the direction of the nesting beaches and the 
SST; 

o no uncontrolled unshielded decorative lighting, no upward facing lights 
illuminating trees, foliage, or gardens; 

o no upward facing lighting to illuminate buildings facades; 

o petrol station (campground site) lighting to be built into and contained by a roof 
over the refuelling bowsers and forecourt, avoid high mast lighting of standing 
areas and ensure lights are directed away from the SST; and 

o tennis courts will not be used at night. 

• Use non-reflective, dark coloured surfaces to reduce reflectance and scattering of light 
that contributes to sky glow: 

o exterior finishes on all buildings to be matte and have a maximum reflective value 
of 30 %. 

o all other surfaces, including roads, to be matte and have a maximum reflective 
value of 30 %, unless not technically feasible or presents a health and safety risk; 
and 

o avoid shiny bright white painted surfaces on buildings, on wastewater treatment 
tanks and facilities and in-service areas. 

In addition to the above measures the following construction control measures are proposed: 

• Avoid construction at night during the turtle season. 

• Switch off all construction lighting when not in use. 

• Prevent mobile light sources shining on nesting beaches or towards the SST and keep the 
height of these to a minimum. 

Key operational controls include: 

• all non-essential lighting to be switched off when not in use; 

• building window blinds to be shut during hours between sunset and sunrise; 

• vehicle headlights to be dipped when operating within the resort boundary; and 

• develop a guest guide/handbook on good lighting practices (including 
campground/caravan guests). 

10.14 Assessment and Significance of Residual Impacts to Dark Sky Values 

The resort lighting most likely to be visible from the SST is from the service facilities, service 
buildings, Caravan Park and campground on the south side of the Proposal footprint and from 
the Sunset Villas elevated on the ridge. All other resort lighting will be shielded from view of 
the SST by a ridge. If uncontrolled, night-time lighting could potentially impact on SST 
observing conditions which could result in a reduction in the amount of data collected and, in 
the long-term, a potential decrease in the ability to monitor space debris. Consequently, there 
is a pathway for light pollution to decrease the quality of the observing sky in the direction of 
the Proposal site from the SST. However, the 10 km distance between the Proposal site and 
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the SST means that the intensity of the light will be substantially reduced by the time it 
reaches the SST.  

Proposed control measures described in the ALMP and in Section 10.13, including the 
shielding and redirection of lighting, managing the timing of the use of service facilities, 
educating and promoting dark sky conservation values to caravan and campground guest, and 
the use of lights with suitable wavelengths and intensities, will ensure no direct light is visible 
from the SST and that skyglow will be minimised. Should any changes in SST observing be 
detected before and after construction, and throughout operation, adaptive management 
will identify and manage lights in the Proposal that impact on the quality of the observing sky, 
so that the ability of the SST to collect data is not impacted (using either engineering or 
operational controls or a combination of both). 

The implementation of the proposed dust suppression measures (Section 11) and the ALMP 
(Appendix J) and associated mitigation measures will ensure that the EPA’s objectives for this 
factor as they relate to dark sky values will be met. 

10.15 Receiving Environment and Impacts - Amenity  

Lighthouse Bay forms part of the Ningaloo Marine Park and the Jurabi Coastal Park, and lies 
adjacent to the Proposal, is an extremely popular recreational site due to the diverse range 
of water-based activities, such as fishing, wind surfing, surfing, snorkelling and diving. It is also 
popular for birdwatching and walking and observing turtle nesting and hatching activities 
(Tourism WA 2021). The beach can be accessed from Yardie Creek Road in the vicinity of the 
existing Lighthouse Caravan Park.  

The adjacent Vlamingh Head Lighthouse Scenic Drive is a popular destination for viewing the 
spectacular panoramic views of the Ningaloo Coast and Marine Park, and the Indian Ocean. 
The site is over 100 years old and contains the remnants of a World War II radar station and 
anti-aircraft positions (Tourism WA 2021).  

The proposal will not directly impact on current recreational use of the local environment and 
will not change or diminish access to the nearby Lighthouse Bay beach or the Vlamingh Head 
Lighthouse. 

Indirect impacts may include: 

• the disruption of the scenic quality of Vlamingh Head; and 

• an increase in day visitation to the area (locally and regionally).  

10.15.1 Visual Impact  

A Visual Impact Assessment (VIA) was undertaken by Kerry Hill & McGregor Coxall (2020), 
with broad consideration to the Visual Landscape Planning in WA manual (WAPC 2007) to 
inform the Proponent’s Development Application to the Shire of Exmouth. The VIA has 
informed the design of the resort to minimise visual impact on, and preserve the scenic 
quality of, the visual landscape character of Vlamingh Head (Appendix M). Mitigation 
measures are discussed in Section 11 in relation to landforms.  

An example of measures to manage the view of the resort from the Lighthouse are shown in 
Figure 53. Further information on proposed mitigation measures are described in Table 11-1 
in relation to the EPA environmental factor: landforms.  

The Proponent has also undertaken to provide visual representation of the proposed resort 
(https://www.ningaloolighthouseproject.com/).  
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Figure 53: Proposed View of Resort from Lighthouse (Kerry Hill & McGregor Coxall 2020) 
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10.15.2 Increased Visitation 

While indirect impacts may include an increase in day visitation to the area, there is no change 
in proposed overnight visitor numbers compared to the existing Caravan Park.  There will in 
fact be reduced caravan bays replaced with alternate accommodation options, and the resort 
is designed to attract a greater diversity of tourists. It is anticipated that the resort will 
facilitate the attraction of more eco-friendly tourists, including a greater international 
component.  

The Proposal will provide an opportunity for the Proponent to work with DBCA to develop a 
visitor management plan (VMP) and investigate opportunities to consolidate informal 
foreshore access tracks to facilities use by resort guests of formal access paths, minimising 
potential foot traffic impact on dunes. 

It is anticipated that a VMP will address the following: 

• education of visitors regarding awareness of the significance of the local environment, 
including distribution of DBCA’s Turtle Watching Code of Conduct to resort guests; 

• installation of appropriate signage at beach access paths detailing turtle habitat values 
in the area; and 

• ensuring control of domestic pets by guests. 

As part of managing overall amenity, it is envisaged that the VMP will include information 
regarding managing visitor noise.  

10.15.3 Noise and Air Quality 

The noise emissions associated with the facility are not anticipated to be different from the 
previous caravan park facility and will be required to be managed to meet the Environmental 
Protection (Noise) Regulations 1997, as administered by the DWER. Noise emissions are not 
anticipated to have a significant inherent or residual impact on the surrounding area.  

Management of air quality values are discussed in Section 11. 

10.15.4 Demand on Local Infrastructure 

The Proposal will require access to potable water, power, roads and waste disposal and 
housing for staff, increasing demand on local services within the Shire of Exmouth. However, 
the Proponent has considered this in the Proposal design and other mitigation measures as 
discussed below. 

The previous water supply to the report relied on the existing borefield with additional supply 
from the DoD Harold E Holt water supply borefield (Figure 29).  The DoD is nearing its 
borefield licensed abstraction limit as a result of increasing use for both Defence and non-
Defence activities, such as the resort. This has been one of the drivers for the Proposal to seek 
its own sustainable water source and develop the new borefield (Figure 2).  

The proposed reuse of treated wastewater within the resort, e.g., internally for toilet flushing 
and externally for irrigation of open space and landscaping, is a sustainability initiative to 
replace the use of groundwater that would otherwise be required for these uses.  

The resort will utilise the existing road network for access.  The proposed Yardie Creek Road 
Realignment, if it proceeds, will continue to provide access for the resort.  
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Wastes will be removed for disposal to the Shire of Exmouth landfill facility, or other licensed 
facilities appropriate to the type of waste. However, another sustainability initiative under 
consideration is the use of a biodigester to convert food wastes into mulch for use in 
landscaping within the resort, diverting waste from landfill. 

Power will be supplied via Horizon Power’s existing network.  Recently Horizon Power have 
announced that they will be proceeding with the delivery of a high renewable energy 
system with 80% renewables. This outcome will displace around 9,000 tons of greenhouse 
gas emissions per annum. Subject to land acquisition and Proposal implementation 
timelines, the future energy system is scheduled for delivery by mid-2024. It is anticipated 
that in the longer term, this will likely transition Exmouth to 100% renewables.10. 

The resort occupancy schedule has an allowance for a small number of overnight staff, with 
the remainder of staff requiring accommodation elsewhere within Exmouth. The Proponent 
recognises the shortage of accommodation options in town and is committed to investing in 
the Exmouth community for the long-term.  A development application has been lodged by 
Fiveight (a Tattarang subsidiary) to build an additional 36 room short-stay apartment 
development in Exmouth to help ease accommodation pressures in town11.  

10.16 Environmental Outcomes 

The environmental outcomes resulting from the implementation of the proposal, with respect 
to social surroundings are: 

• no proposal related direct impacts to known areas of Aboriginal heritage (that are not 
otherwise than in accordance with consent under the AH Act);  

• no proposal related adverse impacts to the environmental values associated with the 
National and World Heritage listed Ningaloo Coast as measured by lighting impact to 
marine turtles and the Defence Space Surveillance Telescope; 

• the proposal will result in the overall conservation and preservation of the State 
heritage listed pair of lighthouse keepers’ quarters Powell House, (Heritage Place no 
00837-constructed 1912; 1943-46; 1990s) to a standard that will retain the place’s core 
heritage values; 

• no proposal related adverse impacts to dark sky values as measured from the SST; and 

• no proposal related adverse impacts the recreational and aesthetic amenity of the 
Ningaloo Coast in the vicinity of the resort, in particular Vlamingh Head Lighthouse and 
Lighthouse Bay. 

  

 
10  media release 
11  https://www.fiveight.com/fiveight-moves-to-alleviate-tourist-accommodation-shortage-in-exmouth/ 

https://www.horizonpower.com.au/our-community/news-events/news/clean-green-energy-ahead-for-exmouth/
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11. Other Environmental Factors or Matters 

The following environmental factors, which are not considered by the Proponent to be key 
environmental factors are summarised in Table 11-1:  

• Air Quality; 

• Coastal Processes; 

• Landforms; 

• Terrestrial Environmental Quality; 

• Marine Environmental Quality; and 

• Greenhouse Gas Emissions. 
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Table 11-1: Assessment of Other Environmental Factors 

Environmental 
Factor 

EPA Objective 
Relevant 
Surveys and 
Investigations  

Potential Impacts Management of Impacts 

Air Quality To maintain air 
quality and 
minimise 
emissions so 
that 
environmental 
values are 
protected 

Baseline air 
quality 
monitoring or 
emissions 
modelling was 
not undertaken 
given the small 
scale of 
disturbance that 
may generate 
dust, and 
temporary 
duration of dust 
generating 
activities. 

Airborne dust may be generated during construction 
activities (such as clearing vegetation) and is considered 
to be temporary, with limited direct impact on 
surrounding vegetation or local air quality. 
 
Demolition activities may also result in localised dust 
emissions.  
 
The anticipated construction period for the resort 
(dependent on approvals) is likely to occur from last 
quarter of 2022 to 2024. The approval timeframe for 
the adjacent Yardie Creek Road Realignment Project is 
unknown. Given that the anticipated construction 
period for the resort (dependent on approvals) is likely 
to occur from last quarter of 2022 to 2024, it is possible 
that construction activities for both proposals may 
overlap.  
 
 
 

Construction activities for the resort will occur during 
daylight hours. Water based dust suppression measures, 
such as sprinklers and water carts, will be utilised during 
clearing and construction activities to minimise dust 
emissions.  
 
Sealed paths, access ways and roads are to be constructed 
as part of the development, with remaining cleared areas 
to be landscaped which will minimise dust generation from 
these areas once operational. 
 
Timing of road construction activities is unknown. However, 
MRWA construction will adhere to an Environmental 
Management Plan which is likely to include dust control 
measures. 
 
Dust emissions associated with implementation of the 
Proposal, individually and cumulatively with the Yardie 
Creek Road Realignment Project, are expected to be 
localised, temporary and of short duration during the 
construction phase for each project.  

Coastal 
Processes 

To maintain the 
geophysical 
processes that 
shape coastal 
morphology so 
that the 
environmental 
values of the 

Coast Hazard 
Risk 
Management 
and Adaptation 
Plan, 2019 
 
Flora and 
Vegetation 
Survey - 

The proposed Development Area is located within an 
existing tourism facility, located approximately 20m 
behind the dunes of the Lighthouse Beach bay, which 
forms part of the coastal zone of the Ningaloo Marine 
Park. The current resort is separated from the coastal 
area by Yardie Creek Road and is not considered to 
have direct impact on this factor. Refer to Figure 54 
 

The proposed buildings and assets of a more permanent 
nature within the Resort are located above and behind 
the potential inundation levels and coastal erosion 
hazard allowances respectively. 
 
The State and Federal Governments have committed 
funds to the relocation of the portion of Yardie Creek 
Road adjacent to the proposed Development. The 
proponent for this work Main Roads. The current road is 
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Environmental 
Factor 

EPA Objective 
Relevant 
Surveys and 
Investigations  

Potential Impacts Management of Impacts 

coast are 
protected. 

Detailed 
Survey, 2018  
(Ecoscape 2018) 

Indirect impacts may result from increased nature-
based tourism and beach access for related 
recreation associated with improved resort facilities. 
Whilst the overall overnight visitor capacity will not 
increase, it is anticipated there is a potential for 
increase day visitors as facilities are improved. 
Such impacts may include: 
• increased physical access to reef structures from 

water-based recreation; and 
• erosion and damage to dune and foreshore 

vegetation from visitor access. 

proposed to be removed and the area rehabilitated, and 
a boardwalk installed by the Shire of Exmouth in 
consultation with relevant State and Commonwealth 
regulatory authorities. The road realignment is outside 
of the scope of this Proposal. 
 
The proponent will continue to consult with DBCA, who 
are responsible for the management of the Ningaloo 
Coast, particularly with respect to supporting sustainable 
nature-based tourism experiences, to provide 
appropriate signage and other visitor management 
measures. This includes designing the foreshore access 
track as a formal pathway to discourage access through 
the coastal dunes. 

Landforms To maintain the 
variety and 
integrity of 
significant 
physical 
landforms so 
that 
environmental 
values are 
protected. 

Visual Impact 
Assessment  
(Kerry Hill & 
McGregor Coxall 
2020)  
Appendix M 

The interconnected ocean and arid coast of the Ningaloo 
Coast forms an aesthetically striking landscapes and 
seascape, which is one of the values of its World 
Heritage listing. 
 
The Cape Range National Park lies adjacent to the 
northern part of the Ningaloo Marine Park. Jurabi 
Coastal Park lies on the western side of the Cape Range, 
and west of Yardie Creek Road extending from the 
northern boundary of the National Park north past 
Vlamingh Head to the Commonwealth land on North 
West Cape. The conservation areas are managed for 
wildlife and landscape conservation, scientific study and 
preservation of archaeological, historic or scientific 
interest. 
The proposed development area lies at the base of 
Vlamingh Head (an existing tourist destination itself) and 
involves the redevelopment of an existing tourist facility. 

The development has been designed to minimise visual 
impact on, and preserve the scenic quality of, the visual 
landscape character of Vlamingh Head, including measures 
such as: 
• Minimal alteration to natural topography of the site. 

Existing landforms have been utilised so that 
development is contained to areas that are naturally 
concealed from more distant views. 

• Positioning accommodation buildings in the hillside 
contours on stilts and locating access ways and nature 
trails to consider overland water flow, which reduced 
total cut volumes and minimises impact on existing 
landforms. 

• Restricted building heights. New buildings have been 
kept to a maximum of two storeys with the majority of 
buildings being single storey. 

• Use of building materials designed to visually integrate 
minor structures into the landscape. 
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Environmental 
Factor 

EPA Objective 
Relevant 
Surveys and 
Investigations  

Potential Impacts Management of Impacts 

The key potential impacts, is the disruption of the scenic 
quality of Vlamingh Head. 

• Where new buildings have been proposed, tree planting 
has been included in the areas adjacent new buildings to 
minimise visual impact. 

• Service and infrastructure buildings have been 
consolidated and set within a natural 'hollow' in the 
landscape. 

Terrestrial 
Environmental 
Quality 

To protect 
terrestrial 
fauna so that 
biological 
diversity and 
ecological 
integrity are 
maintained. 

Flora and 
Vegetation 
Survey, Detailed 
Survey, 2018 
(Ecoscape 2018) 
 
  
 

Generally, the soils within the proposed development 
area are sandy limestone soils of the Cape Range with 
some red Pindan sands. A preliminary geotechnical 
investigation indicated shallow soils with underlying 
rocky and visible rocky outcrops, with the following 
geological units along the seaward portion of the site: 
• Bundera Calcarenite (Tantabiddi Member, Qbt): 

Including calcarenite and calcirudite, coralgal reef 
deposits, shallow marine and minor eolian. 

• Vlamming Sandstone (Tv): Including well sorted, 
medium grained crossbedded quartzose 
calcarenite and calcrete soils and eolian. 

• Longitudinal and network dunes and residual sand 
plains (Qe): Including reddish brown to yellowish 
quartz sand. 

A review of the Australian Soil Resources Inquiry System 
database indicated that there are no mapped risks 
(‘extremely low probability’) of ASS within the Proposal 
site.  
 
Potential impacts to soils within the development and 
cumulatively with the proposed Yardie Creek Road 
Realignment Project, include soil and water erosion as 
a result of clearing of native vegetation and 
construction activities. 
 

The Proposal is designed to utilise existing disturbed 
area where possible, with clearing limited to distinct 
mapped areas (Figure 1). 

 

Revegetation of disturbed areas is planned to be 
undertaken using native species, aiming to reinstate the 
natural character and restore the Hummock grasslands 
with sparse trees, that previously thrived throughout the 
site. 
 
Stormwater will be drained to and disposed by means of 
swales, throughout the site. 
 
Visitor access through dunes is proposed to be managed 
by designing the foreshore access track as a formal 
pathway to discourage access through the coastal dunes. 
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Environmental 
Factor 

EPA Objective 
Relevant 
Surveys and 
Investigations  

Potential Impacts Management of Impacts 

The resort proposal may also impact on dune and 
foreshore vegetation as a result of visitor access. 

Marine 
Environmental 
Quality 

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

N/a The proposal is a terrestrial development that will not 
directly impact on this factor.  
 
The groundwater flow from the Cape Range anticline 
out to the sea, is from west to east on the eastern 
side of the range in which the Proposal is located 
(Pennington Scott 2021a); As described in Section 9, 
the groundwater beneath the Proposal is located 
within the Tulki Limestone, with the main water 
bearing zone in the Lighthouse bores being loose to 
moderately cemented medium to coarse sand, not 
karsts.  There is no evidence of zones of preferential 
flow, with the hydrogeological environment considered 
to be of average hydraulic properties. Groundwater 
drilling to date indicates that the sea water interface is a 
broad transitional mixing zone rather than a discrete 
sharp boundary (Pennington Scott 2021a)  
 
There is potential for indirect impact of changes in 
groundwater quality beneath the Proposal to enter 
adjacent marine waters and subsequently impact 
marine habitat quality.  The primary source being 
increase in nutrients from wastewater irrigation and 
lesser sources being other pollutants, such as 
hydrocarbons from fuel storage. 
 
As discussed in Section 9.5, modelling of effluent 
disposal has been undertaken to determine the risk 
of nutrient infiltration to groundwater as a result of 
irrigation of treated wastewater, using worst case 
scenario. The model outputs do show a small amount 

The management of potential indirect impacts to the 
marine environmental quality will be achieved via the 
mitigation measures to be implemented to protect local 
groundwater quality, as described in Section 9.6: 

• The proposed wastewater treatment system is 
designed to remove nutrients and pathogens 
within the wastewater, suitable for site irrigation in 
accordance with the requirements of DWER and 
Department of Health. The assessment, approval 
and management of the wastewater treatment 
system will be undertaken under Part V of the EP 
Act by DWER and under relevant Health Act 
requirements, administered by the Shire of 
Exmouth. 

• The existing lined evaporation ponds will be 
retained for additional storage capacity of treated 
wastewater in the event irrigation is not possible 
(e.g., extreme rainfall conditions).  

• Chemical storage within the wastewater treatment 
plant will be bunded in accordance with AS3780-
2000.  

• Fuel storage will be required to be compliant with 
the Dangerous Goods Act and relevant legislation 
and AS1940, e.g., above ground storage to be 
bunded and underground storage to be in 
appropriate double skinned tanks with leak 
detection capability.  

The risk of nutrient enrichment of groundwater from 
infiltration of treated wastewater or contamination by 
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Environmental 
Factor 

EPA Objective 
Relevant 
Surveys and 
Investigations  

Potential Impacts Management of Impacts 

of leaching that is almost entirely due to an initial flush 
of nutrient that is assumed to be present in the existing 
soil profile. When the model stabilises, and the 
vegetation is established there is no nutrient leaching 
resulting from irrigation.  

other pollutants is considered low, with no significant 
residual impact on groundwater predicted.  

Groundwater quality will be monitored, and appropriate 
adaptive management measures undertaken in accordance 
with the Inland Water Quality EMP. 

Greenhouse Gas 
Emissions 

To reduce net 
greenhouse gas 
emissions in 
order to 
minimise the 
risk of 
environmental 
harm associated 
with climate 
change 

Ningaloo 
Lighthouse 
Resort 
Sustainability 
Strategy, 2019 
Ningaloo 
Lighthouse 
Resort 
Engineering 
Services Report, 
2020 
 
Ningaloo 
Lighthouse 
Resort Project 
Greenhouse Gas 
Assessment 
2021  
(Appendix L) 

 

 

The Proposal will result in additional GHG emissions from 
the clearing of native vegetation, operation of machinery 
and plant equipment and from power generation. 

The Proposal will contribute to global GHG 
concentrations from: 

• Direct emissions from the clearing of native 
vegetation and operation of machinery and plant 
equipment (Scope 1 emissions); and 

• Indirect emissions from the consumptions of 
electricity (Scope 2 emissions). 
 

Scope 1 Emissions 
The works associated with the Proposal will result in the 
clearing of vegetation leading to loss of bio-sequestration 
capacity. Degradation of the removed vegetation leads 
to stored carbon being released to the atmosphere 
mainly as CO2 and methane. These Scope 1 emissions 
have been estimated for the Proposal. Emissions 
associated with fuel consumption by mobile equipment 
used for land clearing are also Scope 1. These have not 
been accounted for in this assessment as they are likely 
to be insignificant due to the small size of the land parcel, 
the density of the vegetation and clearing being a one-off 
occurrence. 
 

The small-scale clearing of native vegetations for the 
proposed development and associated construction 
activity is not anticipated to contribute significantly to 
the long-term generation of greenhouse gas emission. 
 
Electricity is proposed to be supplied by the existing 
distribution network, supplied by the main generation at 
Exmouth town site. Reticulated gas will be utilized for 
water heating. 
 
Proposed power consumption at the site has been 
reduced through best practice design and continuous 
improvement. The development includes a number of 
renewable initiatives (photovoltaics including solar 
lighting) that will offset a large portion of the electrical 
load. 
 
The principle of developing the power generation 
strategy for the development has followed three steps, 
to ensure that energy efficient buildings are optimised 
and the systems that supply the buildings are efficient: 
• Optimise the passive strategies to encourage natural 

ventilation and daylighting throughout; 
• Develop energy efficient systems; and 
• Assess the renewable energy options. 
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Environmental 
Factor 

EPA Objective 
Relevant 
Surveys and 
Investigations  

Potential Impacts Management of Impacts 

The potential GHG emissions from the clearing of 
vegetation and loss of bio-sequestration capacity for the 
Proposal would be 173 t CO2-e. (Appendix L). 
 
Scope 2 Emissions 
Indirect Scope 2 emissions associated with the Proposal 
will be generated from electricity consumed at the 
resort, which will be supplied by Horizon Power from its 
gas-fired (9 MW) power station in Exmouth.  

Based on a consumption (Q) of 1,687,500 kWh and 
emission factor (EF) or 0.54, the annual Scope 2 
emissions (Y) associated with the Proposal are estimated 
to be 911 tCO2-e. 

The estimated total Scope 1 and Scope 2 emission 
associated with the Proposal of 1,084 tCO2-e is well 
below the 100,000 tCO2-e per year threshold defined by 
the EPA for detailed assessment and requirement for a 
GHG Management Plan (EPA 2020). Despite the low GHG 
emission footprint, the Proposal will implement a 
number of renewable initiatives to reduce emissions. 

Furthermore, the contribution of the Proposal to the 
total GHG emissions for Western Australia of 91.4 M 
tCO2-e (Commonwealth of Australia 2020) is negligible 
and will not impede the Stage GHG Policy aspiration of 
net zero emissions by 2050. 

Based on the above, no significant impacts associated 
with GHG emissions are anticipated. Consequently, it is 
considered that the EPA's objective for Greenhouse Gas 
Emissions will be met. 

In the longer term, the overall power generation strategy 
will include a contribution from solar and future 
integration of battery and fuel cell technology. 
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12. Offsets 

The Western Australian Government’s Environmental Offsets Policy (GoWA 2011) seeks to 
protect and conserve environmental and biodiversity values for present and future 
generations. This policy ensures that economic and social development may occur while 
supporting long term environmental and conservation values. 

The WA Environmental Offset Guidelines (Offset Guidelines) (GoWA 2104) complement the 
WA Environmental Offsets Policy 2011 (offsets policy) by clarifying the determination and 
application of environmental offsets in Western Australia. 

Environmental offsets as defined by the Offset Guidelines are actions that provide 
environmental benefits which counterbalance the significant residual environmental impacts 
or risks of a Proposal or activity. Unlike mitigation actions which occur on-site as part of the 
Proposal and reduce the direct impact of that Proposal, offsets are undertaken outside of the 
Proposal area and counterbalance significant residual impacts. 

Environmental offsets will only be applied where the residual impacts of a Proposal are 
determined to be significant, after avoidance, minimisation and rehabilitation have been 
pursued.  

To ensure consistency and transparency of whether offsets should be applied to a Proposal, 
the significance of residual impacts has been determined through the application of the 
residual impact significance model provided in the Offsets Guideline. This model outlines how 
significance is determined and when an offset is likely to be required, or may be required, in 
relation to relevant EPA environmental factors and the relevant clearing principles in 
Schedule 5 of the EP Act (Government of WA, 2014).  

In general, significant residual impacts include those that affect rare and endangered plants 
and animals (such as declared rare flora and threatened species that are protected by 
statute), areas within the formal conservation reserve system, important environmental 
systems and species that are protected under international agreements (such as Ramsar listed 
wetlands) and areas that are already defined as being critically impacted in a cumulative 
context. Impacts may also be significant if, for example, they could cause plants or animals to 
become rare or endangered, or they affect vegetation which provides important ecological 
functions (GoWA 2014). 

The mitigation hierarchy of ‘avoid, minimise, rehabilitate and offset’ has been considered in 
the assessment of this Proposal. This assessment has determined that this Proposal will not 
have significant residual impacts and as such, no offsets are proposed. 
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13. Matters of National Environmental Significance  

The Commonwealth EPBC Act provides a legal framework for the protection of Matters of 
National Environmental Significance (MNES). The EPBC Act requires that all actions that will 
or may have a significant impact on a MNES must be referred to the Commonwealth Minister 
for the Environment via the DAWE. Protected matters under the EPBC Act include: 

• World heritage properties; 

• National heritage places (including Commonwealth Heritage Places); 

• Wetlands of international importance; 

• Listed threatened species and ecological communities; 

• Migratory species protected under international agreements; 

• Commonwealth marine areas; 

• A water resource, in relation to coal seam gas activities and large coal mining activities; 

• The Great Barrier Reef Marine Park; and 

• Nuclear Actions including uranium mining. 

In addition, protected matters include the environment where actions proposed will affect 
Commonwealth land or proposed actions are being undertaken by a Commonwealth agency. 

13.1 Controlled Action Determination (EPBC 2020/8693) 

The Proposal (proposed action) has been referred and determined to be a controlled action 
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (EPBC 
Ref 2020/8693) as it is considered likely to have a significant impact on the following matters 
of national environmental significance (MNES) under the EPBC Act: 

• Loggerhead turtle (Caretta caretta) - Endangered, Migratory, Marine 

• Green turtle (Chelonia mydas) - Vulnerable, Migratory, Marine 

• Hawksbill turtle (Eretmocheys imbricata) - Vulnerable, Migratory, Marine 

• Flatback turtle (Natator depressus) - Vulnerable, Migratory, Marine 

• Leatherback turtle (Dermochelys coriacea) - Endangered, Migratory, Marine  

• Cave Gudgeon (Milyeringa veritas) - Vulnerable 

• Blind Cave Eel (Ophistemon candidum) - Vulnerable 

• Black-flanked Rock Wallaby (Petrogale lateralis lateralis) - Endangered 

• Australian Fairy Tern (Stemula nereis nereis) - Vulnerable 

• Osprey (Pandion haliaetus cristatus) - migratory 

• Values of the Ningaloo Coast World Heritage Area 

• Values of the Ningaloo Coast National Heritage Place 

• Defence equities on Commonwealth land. 
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13.2 Controlling Provisions under the EPBC Act 

The EPBC Act controlling provisions identified by DAWE as applicable to the Proposal, are: 

• Listed Threatened species and ecological communities (sections 18 and 18A); 

• Listed migratory species (sections 20 and 20A); 

• World Heritage Properties (sections 12 and 15A); 

• National Heritage Places (sections 15B and 15C); and 

• Commonwealth land (sections 15B and 15C). 

13.3 Accredited Assessment 

The proposal is being assessed via an accredited assessment by the EPA under the EP Act 
using this ERD.  

13.4 Matters to be Addressed by EPBC Regulations 2020 Schedule 4 

Schedule 4 of the Environment Protection and Biodiversity Conservation Regulations 2000 
prescribes the matters to be addressed within the public environmental report. A summary 
of these matters and where they are addressed within this ERD is provided in Table 13-1. 

Table 13-1: Matters to be addressed by EPBC Regulations 2020 Schedule 4 

Matters to be addressed Description  Section of ERD 
1.General information 
1.01 The background of the action including: 

(a) title of the action. Ningaloo Lighthouse Resort Development, near 
Exmouth, WA 

Table 1-1 

(b) the full name and postal address of the 
designated proponent. 

Mr Daniel Griffin 
Senior Development Project Manager 
 Z1Z Resorts Pty Ltd 
PO Box 3155 Broadway 
NEDLANDS WA 6009 

N/A 

(c) a clear outline of the objective of the 
action. 

To develop the Ningaloo Lighthouse Resort on Lots 2 
and 557 Yardie Creek Road, near Exmouth, Western 
Australia 

Table 1-1 

(d) the location of the action. Lots 2 and 557 Yardie Creek Road, near Exmouth, 
Western Australia 

Figure 1 
Figure 2 

(e) the background to the development of 
the action. 

Redevelopment of existing caravan park Section 1 
Table 1-1 

(f) how the action relates to any other 
actions (of which the proponent should 
reasonably be aware) that have been, or 
are being, taken or that have been 
approved in the region affected by the 
action. 

The proposal is adjacent to the proposed Yardie 
Creek Road Realignment project. 

Section15 

(g) the current status of the action The current action is under assessment N/A 

(h) the consequences of not proceeding 
with the action. 

Unmanaged tourist visitation is one of the key 
pressures on the World Heritage listed Ningaloo 
Coast. The consequence of not proceeding with the 
development is loss of overnight controlled tourism 
accommodation within the Exmouth for in the order 
of 600 overnight guests in peak season.  
 

Section 1.2 
Section 1.3 
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Matters to be addressed Description  Section of ERD 
The proposed resort aims to provide a range of 
accommodation facilities not currently available 
within the original site in line with the Gascoyne 
Regional Tourism Strategy which suggests that “the 
development of new / improved higher-end 
accommodation alternatives and facilities across the 
region are essential”. This is consistent with 
Infrastructure WA’s strategy that supports a program 
of new or upgraded amenities and attractions to 
meet longer-term supply, demand and capacity goals 
for Ningaloo (Infrastructure WA 2021) 
 
The current alternative to the Proposal, is the 
reinstatement of the existing approved caravan park 
and facilities. The current facilities are unsuitable for 
long term continued use without a significant site 
upgrade.   

2.Description.  
2.01 A description of the action, including: 

(a) all the components of the action. 
 

Refer to ERD reference provided. Table 1-1 
Table 1-2 
 

(b) the precise location of any works to be 
undertaken, structures to be built or 
elements of the action that may have 
relevant impacts. 

Refer to ERD reference provided. Figure 1 

Figure 2 

(c) how the works are to be undertaken 
and design parameters for those aspects 
of the structures or elements of the 
action that may have relevant impacts. 

Refer to technical appendices for relevant aspects. Appendix F 
Engineering 
Services Report 
 
 

(d) relevant impacts of the action. Refer to ERD reference provided. Sections  

(e) proposed safeguards and mitigation 
measures to deal with relevant impacts of 
the action. 

Refer to ERD reference provided.  

 (f) any other requirements for approval 
or conditions that apply, or that the 
proponent reasonably believes are likely 
to apply, to the proposed action. 

Refer to ERD reference provided. Table 2-2 

(g) to the extent reasonably practicable, 
any feasible alternatives to the action, 
including: 

 (i) if relevant, the alternative of taking no 
action; 

 (ii) a comparative description of the 
impacts of each alternative on the 
matters protected by the controlling 
provisions for the action. 

 (iii) sufficient detail to make clear why 
any alternative is preferred to another; 

Refer to ERD reference provided. Section 1.2 
Section 1.3 

 (h) any consultation about the action, 
including: 

 (i) any consultation that has already 
taken place; 

Refer to ERD reference provided. Section 3 
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Matters to be addressed Description  Section of ERD 

 (ii) proposed consultation about relevant 
impacts of the action; 

 (iii) if there has been consultation about 
the proposed action—any documented 
response to, or result of, the consultation. 

(i) identification of affected parties, 
including a statement mentioning any 
communities that may be affected and 
describing their views. 

Refer to ERD reference provided. Section 3 

3. Relevant impacts 
3.01 Information given under paragraph 2.01(d) must include 

 (a) a description of the relevant impacts 
of the action. 

Refer to Table 13-2 below which provides a cross 
reference to the sections within the ERD in which the 
impact assessment for MNES is provided. 
 
 

Sections 5 to 11. 
Section 13 

 (b) a detailed assessment of the nature 
and extent of the likely short term and 
long term relevant impacts. 

 (c) a statement whether any relevant 
impacts are likely to be unknown, 
unpredictable or irreversible. 

 (d) analysis of the significance of the 
relevant impacts. 

 (e) any technical data and other 
information used or needed to make a 
detailed assessment of the relevant 
impacts. 

4.0 Proposed safeguards and mitigation measures 
4.01 Information given under paragraph 2.01(e) must include: 

 (a) a description, and an assessment of 
the expected or predicted effectiveness 
of, the mitigation measures. 

Refer to discussion of significance or residual impacts 
for each key environmental factor and for the MNES 
discussion in Section 13 

 

 (b) any statutory or policy basis for the 
mitigation measures. 

Policy and guidance used to inform this assessment 
and proposed mitigation measures is described in 
each section. 

Section 5.2 
Section 6.2 
Section 7.2 
Section 8.2 
Section 9.2 
Section 10.2 
 

(c) the cost of the mitigation measures. To be provided to DAWE under separate cover. N/A 

 (d) an outline of an environmental 
management plan that sets out the 
framework for continuing management, 
mitigation and monitoring programs for 
the relevant impacts of the action, 
including any provisions for independent 
environmental auditing. 

Monitoring and adaptive management to be 
undertaken in accordance with: 
• Artificial Light Management Plan (ALMP) – 

management of lighting to protect marine 
turtles, shorebird/seabirds and dark sky values 
for the Defence equities (SST). 

• Inland Waters Environmental Management Plan 
(IWEMP) – management of water quality to 
protect subterranean fauna habitat values 
associated with the Ningaloo Coast World and 
National heritage values. 

• Potential impacts associated with construction, 
including air pollution (dust), stormwater and 
erosion management will be managed in 

 
 
Appendix J 
 
 
 
Appendix N  
 
 
 
 
 
 
Appendix Q 
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Matters to be addressed Description  Section of ERD 
accordance with measures to be specified within 
a Construction Environment Management Plan.  

(e) the name of the agency responsible 
for endorsing or approving each 
mitigation measure or monitoring 
program. 

• DAWE, in consultation with Department of 
Defence (DoD) and DWER has 

• been identified as the agency responsible for 
endorsing or approving each mitigation 

• measure or monitoring program with respect to 
lighting; 

• DAWE, in consultation with DWER for approving 
all other mitigation measures or monitoring 
programs 

• DWER has been identified as the responsible 
agency for the IWEMP 

N/A 

(f) a consolidated list of mitigation 
measures proposed to be undertaken to 
prevent, minimise or compensate for the 
relevant impacts of the action, including 
mitigation measures proposed to be 
taken by State governments, local 
governments or the proponent. 

Mitigation measures are listed under each key 
environmental factor, refer to ERD references 
provided. 
A consolidated list is provided in the Executive 
Summary of this ERD. 

Section 5.6 
Section 6.6 
Section 7.6 
Section 8.6 
Section 9.6 
Section 10.6 
Section 10.9 
Section 10.10 
Section 10.13 
Section 10.15 

5.0 Other approvals and conditions 
5.01 Information given under paragraph 2.01 f) must include: 

(a) details of any local or State 
government planning scheme, or plan or 
policy under any local or State 
government planning system that deals 
with the proposed action, including:                

(i) what environmental assessment of the 
proposed action has been, or is being, 
carried out under the scheme, plan or 
policy; 

(ii) how the scheme provides for the 
prevention, minimisation and 
management of any relevant impacts. 

Refer to ERD reference provided. Section 1.4.2 

b) a description of any approval that has 
been obtained from a State, Territory or 
Commonwealth agency or authority 
(other than an approval under the Act), 
including any conditions that apply to the 
action. 

No other approvals have been obtained to date. 
Refer to ERD for approvals required and in progress. 

Table 2-2 

(c) a statement identifying any additional 
approval that is required. 

Refer to the approvals described in Table 2-2 Table 2-2 

(d) a description of the monitoring, 
enforcement and review procedures that 
apply, or are proposed to apply, to the 
action. 

Monitoring and adaptive management to be 
undertaken in accordance with: 
• Artificial Light Management Plan 
• Inland Waters Environmental Management Plan 

 
 
Appendix J 
Appendix N  

6.0 Environmental record of a person proposing to take the action 

6.01 Details of any proceedings under a 
Commonwealth, State or Territory law for 
the protection of the environment or the 

There are no current proceedings against the person 
proposing to take the action.  

N/A 
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Matters to be addressed Description  Section of ERD 
conservation and sustainable use of 
natural resources against:           

(a) the person proposing to take the 
action 

(b) for an action for which a person has 
applied for a permit, the person making 
the application. 

 

6.02 If the person proposing to take the 
action is a corporation—details of the 
corporation’s environmental policy and 
planning framework. 
 

Z1Z Resorts Pty Ltd is a subsidiary of Tattarang. Refer 
to Tattarang’s climate policy: 
https://www.tattarang.com/our-climate-policy 
 

N/A 

7.0 Information sources 

7.01 For information given in a draft 
public environment report or 
environmental impact statement, the 
draft must state: 
 (a) the source of the information; and 
 (b) how recent the information is; and 
(c) how the reliability of the information 
was tested; and 
(d) what uncertainties (if any) are in the 
information. 

The key sources of information referenced for the 
impact assessment are described under the “studies 
and investigations” section for each key 
environmental factor, including source, currency, 
reliability, and uncertainties. Key technical sources 
are provided in full, as appendices to the ERD. 
 
Only certain and reliable sources have been used to 
inform this ERD.  

Section 5.3.1 
Section 6.3.1 
Section 7.3.1 
Section 8.3.1 
Section 9.3.1 
Section 10.3.1 
Section 10.8.1 
Section10.8.2 
Section10.11.1 
 

 

13.5 Assessment of Potential Impacts on MNES 

In the context of the EPBC Act, a ‘significance impact’ is an impact which is important, notable, 
or of consequence, having regard to its context or intensity. Whether or not an action is likely 
to have a significant impact depends upon the sensitivity, value, and quality of the 
environment, which is impacted, and upon the intensity, duration, magnitude and geographic 
extent of the impacts (DoE 2013). 

Table 13-2 identifies the relevant EPA Factors under which an assessment of potential impacts 
on MNES is provided in addition to the information provided in Sections 13.5.1 to 13.6.7 
below. 

https://www.tattarang.com/our-climate-policy
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Table 13-2: Assessment of Impacts on MNES within ERD 

MNES EPA Factor Section of ERD 

Listed Threatened species and ecological communities  
Listed migratory species 
 
• Marine Turtles 
• Loggerhead turtle (Caretta caretta), Endangered (EPBC Act, BC 

Act) 
• Green turtle (Chelonia mydas), Vulnerable (EPBC Act, BC Act) 
• Hawksbill turtle (Eretmochelys imbricata), Vulnerable (EPBC Act, 

BC Act). 
• Flatback turtle (Natator depressus) - Vulnerable, Migratory, 

Marine 
• Leatherback turtle (Dermochelys coriacea) - Endangered, 

Migratory, Marine 

Marine Fauna Section 8 

Listed Threatened species and ecological communities  
• Black-flanked Rock Wallaby (Petrogale lateralis lateralis) - 

Endangered 

Terrestrial Fauna Section 6 

Listed Threatened species and ecological communities  

• Cave Gudgeon (Milyeringa veritas) - Vulnerable 

• Blind Cave Eel (Ophistemon candidum) - Vulnerable 

Subterranean Fauna 
 

Section 7 

Listed Threatened species and ecological communities  
• Australian Fairy Tern (Stemula nereis nereis) 

Terrestrial Fauna Section 6 

Migratory Species 
• Osprey (Pandion Haliatus cristatus) 

Terrestrial Fauna Section 6 

World Heritage Properties – Ningaloo Coast 
 

Subterranean Fauna 
Marine Turtles 
Inland Waters 

Section 7 
Section 8 
Section 9  

National Heritage Places - Ningaloo Coast  Social Surroundings Section 10 

- Natural Values: 
The Exmouth Peninsula subterranean estuary and associated 
subterranean fauna 

Subterranean Fauna 
Inland Waters 

Section 7 
Section 9 

Rangeland communities of Exmouth Peninsula Flora and Vegetation 
Terrestrial Fauna 

Section 4.2 
Section 6 

- Indigenous Values 
Archaeological deposits within Cape Range 
 
Consultation with Indigenous stakeholders on a proposed action 
likely to significantly impact on the listed Indigenous values of the 
place and/or on a protected matter that has Indigenous heritage 
values 

Social Surrounds - 
Aboriginal Heritage 

Section 10 

Commonwealth Land - Defence equities on Commonwealth land 
• The Naval Communication Station Harold E Holt- Areas A, B, C, 

and the Space Surveillance Telescope (SST).  
• RAAF Base Learmonth (combined RAAF Air Base/ civilian 

airport); and  
• Learmonth Solar Observatory.  

Social Surroundings Section 10 

An action is likely to have a significant impact on an endangered or vulnerable species if there 
is a real chance or possibility that it will: 

https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
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• Lead to a long-term decrease in the size of a population (endangered) or important 
population (vulnerable); 

• Reduce the area of occupancy of the species (endangered) or important population 
(vulnerable); 

• Fragment an existing population (endangered) or important population (vulnerable) 
into two or more populations; 

• Adversely affect habitat critical to the survival of a species; 

• Disrupt the breeding cycle of a population (endangered) or important population 
(vulnerable); 

• Modify, destroy, remove, 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 an endangered or vulnerable species 
becoming established in the endangered or vulnerable species’ habitat; 

• Introduce disease that may cause the species to decline; or 

• Interfere (endangered) or substantially interfere (vulnerable) with the recovery of the 
species. 

 

13.5.1 Listed Threatened Species and Ecological Communities and Migratory Species – 
Marine Turtles 

The potential impacts of the proposed action were considered with reference to the following 
policy documents: 

• Matters of National Environmental Significance: Significant Impact Guidelines 1.1 
(Significant Impact Guidelines) (DoE 2013). 

• Environmental Assessment Guideline for Protecting Marine Turtles from Light Impacts 
(EPA 2010). 

• National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and 
Migratory Shorebirds, Commonwealth of Australia 2020. 

• Recovery Plan for Marine Turtles in Australia, Commonwealth of Australia 2017. 

As described in Section 8, of the seven species of marine turtles in the world, six occur in 
Australian waters and all of these occur in the waters of the Ningaloo Coast and all are 
Threatened species, protected under the Commonwealth EPBC Act: 

• Flatback turtle (Natator depressus), Vulnerable  

• Green turtle (Chelonia mydas), Vulnerable  

• Hawksbill turtle (Eretmochelys imbricata), Vulnerable  

• Leatherback turtle (Dermochelys coriacea), Endangered 

• Loggerhead turtle (Caretta caretta), Endangered  

• Olive Ridley turtle (Lepidochelys olivacea), Endangered  

https://www.environment.gov.au/coasts/species/turtles/flatback.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
https://www.environment.gov.au/coasts/species/turtles/leatherback.html
https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/oliveridley.html
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There are only a few large nesting populations of the green, hawksbill and loggerhead turtles 
left in the world. Australia has some of the largest marine turtle nesting areas in the Indo-
Pacific region and has the only nesting populations of the flatback turtle. 

Marine turtles are known to utilise onshore and offshore areas of habitat situated within 20 
km of the Proposal. Of the turtles found in Western Australian waters, three nest on mainland 
beaches and islands of Ningaloo Reef over the summer months, from November to March 
(Ningalooturtles.org.au, 2021): 

• Loggerhead turtle (Caretta caretta), Endangered  

• Green turtle (Chelonia mydas), Vulnerable  

• Hawksbill turtle (Eretmochelys imbricata), Vulnerable  

The Proposal is situated in the vicinity of known nesting habitat for marine turtles, being the 
portion of beach immediately adjacent to the Proposal.  

Further to the detailed impact assessment of the Proposal on marine turtles provided in 
Section 8.4, an assessment of significance of impacts is provided in Table 13-3. 

  

https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
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Table 13-3: Significant Impact Criteria - Impact of Proposal Lighting on Marine Turtles 
(Pendoley 2021b) 

Significant Impact Criteria 

Assessment of Significance: 

Loggerhead turtle (Caretta caretta), Endangered  

Green turtle (Chelonia mydas), Vulnerable  

Hawksbill turtle (Eretmochelys imbricata), Vulnerable 

Lead to a long-term decrease in the 
size of a population 

Of greatest risk is the potential impact of light pollution disrupting 
hatchling turtle behaviour on the beach. Control measures, including 
monitoring and adaptive management, will eliminate light spill and 
shield any light directly visible at the nesting habitat, and minimise 
additional skyglow, reducing potential impacts to hatchling turtles. 
Should any changes in hatchling behaviour on the local beaches be 
detected pre- and post-construction, and throughout operations, 
adaptive management will identify and rectify potential impacts to 
prevent long term declines. Accordingly, long-term decreases in the 
size of the population or genetic stock are not expected. 

Reduce the area of occupancy of the 
species 

Light spill on nesting habitat is not anticipated to occur due to the 
location of the Proposal and the control measures in place to manage 
and monitor lights and minimise additional skyglow. Furthermore, 
monitoring and adaptive management will ensure that if changes in 
turtle nesting behaviour are detected, the cause will be rectified to 
prevent changes in area occupancy. Accordingly, the Proposal is not 
expected to reduce the area of occupancy of marine turtle species. 

Fragment an existing population into 
two or more populations 

The genetic stocks for each turtle species identified in Table 13-4 occur 
over a large geographical area and comprise numerous nesting 
beaches. Fragmentation of nesting populations within each genetic 
stock are not considered likely to occur given the nature of the Proposal 
lighting. 

Adversely affect habitat critical to the 
survival of a species 

Beaches and adjacent waters in the vicinity of the Proposal are 
identified as habitat critical to the survival of the species for green and 
loggerhead turtles. Large areas of nesting habitat could be impacted by 
the direct visibility of light. However, control measures, including 
monitoring and adaptive management, will eliminate light spill and 
shield any light directly visible at nesting habitat, and minimise 
additional skyglow, reducing potential impacts to nesting turtles. 
Should any changes in hatchling behaviour be detected before and 
after construction, adaptive management will rectify any identified 
adverse effects. Therefore, the Proposal is not expected to adversely 
affect habitat critical to the survival of marine turtles. 

Disrupt the breeding cycle of a 
population 

The direct visibility of light at the nesting habitat will be controlled so 
that no direct light will be detected at nesting beaches and skyglow will 
be minimised. Should any changes in turtle nesting and hatchling 
behaviour be detected before and after construction, and throughout 
operation, adaptive management will identify and rectify potential 
impacts, preventing disruption to the breeding cycle. Accordingly, 
disruption to the marine turtle breeding cycles is not expected. 

Modify, destroy, remove, isolate, or 
decrease the availability or quality of 
habitat to the extent that the species 
is likely to decline 

There is a pathway for light pollution to decrease the quality of nesting 
habitat. However, proposed control measures will aim to ensure no 
direct light is detected at nesting beaches and skyglow will be 
minimised. Should any changes in turtle nesting and hatchling 
behaviour be detected before and after construction, and throughout 
operation, adaptive management will identify and rectify changes to 
nesting habitat so that the marine turtle populations are not impacted. 

https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
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Significant Impact Criteria 

Assessment of Significance: 

Loggerhead turtle (Caretta caretta), Endangered  

Green turtle (Chelonia mydas), Vulnerable  

Hawksbill turtle (Eretmochelys imbricata), Vulnerable 

Result in invasive species that are 
harmful to a species becoming 
established in the endangered or 
vulnerable species’ habitat 

Light sources are not expected to result in introduction of invasive 
species. However, existing populations of invasive species may utilise 
artificial light to extend foraging conditions. Recently laid turtle nests 
would be most vulnerable to predation from invasive species such as 
feral pigs or foxes. However, the proposed control measures will aim to 
ensure no direct light spill is detected at nesting beaches preventing 
any significant impact occurring because of invasive species.  

Introduce disease that may cause the 
species to decline 

Not applicable. 

Interfere with the recovery of the 
species 

The recovery status of the marine turtle species is shown in Table 13-4: 
Table 13-4 Conservation status and genetic stock of marine turtles 
found onshore within 20km of the Proposal 

 
With proposed control measures in place, the impact of light pollution 
on nesting and hatchling emergence behaviour is unlikely to 
significantly affect the marine turtle populations in the long term. 
Furthermore, the implementation of monitoring and adaptive 
management will prevent long term impacts on nesting and hatchling 
emergence behaviour. Accordingly, the Proposal is not expected to 
interfere with the recovery of the genetic stocks. 

 

13.5.2 Listed Threatened Species and Ecological Communities - Black-flanked Rock 
Wallaby (Petrogale lateralis) 

The potential impacts of the proposed action were considered with reference to the following 
policy documents: 

• Matters of National Environmental Significance: Significant Impact Guidelines 1.1 
(Significant Impact Guidelines) (DoE 2013). 

• Recovery plan for five species of rock wallabies: Blackfooted rock wallaby (Petrogale 
lateralis), Rothschild rock wallaby (Petrogale rothschildi), Short-eared rock wallaby 
(Petrogale brachyotis), Monjon (Petrogale burbidgei) and Nabarlek (Petrogale 
concinna) 2012-2022. Department of Parks and Wildlife, Perth, WA (Pearson 2013). 

Four subspecies of the threatened Petrogale lateralis (Black-flanked Rock Wallaby) occur in 
the EPBC threatened species list, of which, Petrogale lateralis (listed as Endangered under the 
EPBC Act) occurs in Cape Range. The threatened Petrogale lateralis (Black-flanked Rock 
Wallaby) are dependent on gorges and minor caves, spending daylight hours sheltering in 
deep and multi-entranced caves, crevices, cliffs, overhangs or boulder piles (Pearson 2013). 
Rock-wallabies are shy in nature and are generally active at twilight and at night. These 
complex rocky habitats provide cool refuge from hot temperatures and shelter from 
predators. At twilight, they emerge to feed on a variety of grasses, herbs, forbs, leaves, seeds 

https://www.environment.gov.au/coasts/species/turtles/loggerhead.html
https://www.environment.gov.au/coasts/species/turtles/green.html
https://www.environment.gov.au/coasts/species/turtles/hawksbill.html
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and fruit. They tend to browse in close proximity to rocky refuges to allow a quick escape from 
predators (Pearson 2013). 

This species has not been recorded within the survey area (approximately 97.55 ha inclusive 
of the 45.34 ha DE). There are no records within 10 km of the survey area (Ecoscape 2018). 
The nearest record of this sub-species is approximately 13 km southwest of the Development 
Envelope and several populations occur in optimal rocky gorge habitat to the south of the DE 
within nearby conservation estate (Cape Range National Park). As discussed in Section 6.3.5, 
Petrogale lateralis lateralis is considered highly unlikely to occur in the broader survey area 
or the DE due to the amount of human activity in the area, small areas of available gorge 
habitat (1.19 ha and 0.04 ha in the survey area and DE, respectively) and the survey area being 
located on the edge of the species’ potential local range.  

The proposal is considered unlikely to have a significant impact on this subspecies and 
therefore no significance test has been undertaken.  

 

13.5.3 Listed Threatened Species and Ecological Communities – Subterranean Fauna 

The potential impacts of the proposed action were considered with reference to the following 
policy documents: 

• Matters of National Environmental Significance: Significant Impact Guidelines 1.1 
(Significant Impact Guidelines) (DoE 2013). 

The subterranean species of conservation significance, Milyeringa veritas (Cave Gudgeon, 
Blind Gudgeon) and Ophisternon candidum (Blind Cave Eel) are both listed as Vulnerable 
under the EPBC Act and were identified as occurring close to the survey area although not 
within it. Given the known coastal distribution of the species, and the extensive area of 
available habitat (as indicated by the revised mapped boundary of the Cape Range 
Subterranean Waterways, Figure 29) it is considered likely that both species may occur in the 
vicinity of the proposal.  

Further to the impact assessment of the Proposal on subterranean fauna provided in 
Section 7.5, an assessment of significance of impacts is provided in Table 13-5. 

Table 13-5: Significant Impact Criteria - Impact of Proposal on Subterranean Fauna 

Significant Impact Criteria 

Assessment of Significance 

Milyeringa veritas (Blind Gudgeon) 

Ophisternon candidum (Blind Cave Eel) 

Lead to a long-term decrease in 
the size of a population 

The nearest record of the blind gudgeon has been collected about 3.5 km 
west of the southern end of the proposed Ningaloo Resort borefield 
(Bennelongia 2020). 
 
The nearest known occurrence of the listed blind cave eel is about 1.3 km 
north of the new borefield near the coast. While uncertain, the collecting 
location is probably what is referred to in this report as Shire bore. This bore 
was sampled twice during the survey and contained fresh groundwater but 
there was extensive organic matter load from the bore being in poor 
condition (Bennelongia 2020). No eel was collected although it can be 
inferred the species occurs in the area (Bennelongia 2020).  
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Significant Impact Criteria 

Assessment of Significance 

Milyeringa veritas (Blind Gudgeon) 

Ophisternon candidum (Blind Cave Eel) 

The proposal is unlikely to lead to a long-term decrease in the size of a 
population blind gudgeon or blind cave eel.  The overall reduction in volume 
of habitat for stygofauna as a result of the proposal will be no more than 
0.5% (Bennelongia 2020). The occurrence of either the blind cave eel or the 
gudgeon in the new borefield areas is considered unlikely, based on 
locations of known records and given that the distribution of both species 
is coastal (Bennelongia 2021), and these species are considered highly 
unlikely to be impacted by the borefield. There are extensive areas of 
available habitat for these species within the local region surrounding the 
proposal (as indicated by the revised mapped boundary of the Cape Range 
Subterranean Waterways). 

Reduce the area of occupancy of 
the species 

The proposed action is considered unlikely to reduce the area of occupancy 
of the species or fragment an existing population into two or more 
populations.  The blind cave eel and blind gudgeon occur along the coast in 
the vicinity of the Proposed Action area. Generally, aquifers that are 
transmissive enough to support a borefield will also have the interstitial 
spaces or voids to support stygofauna occurrence.  The proximity of existing 
records suggests that occurrence of either the eel or gudgeon immediately 
east of Cape Range in the borefield for the Ningaloo Resort is unlikely; given 
the distribution of both species is coastal (Bennelongia 2020). 

Fragment an existing population 
into two or more populations 

Pennington Scott (2021) have determined that the area of measurable 
drawdown around the borefield as <6 km2, and within this area the 
maximum drawdown around each bore will be 0.6-0.8 m. The overall 
reduction in volume of habitat for stygofauna will be no more than 0.5% 
(Bennelongia 2020). Fragmentation of an existing population of these 
species is unlikely given there is an extensive area of available habitat for 
the species’ (as indicated by the revised mapped boundary of the Cape 
Range Subterranean Waterways) in the local surrounds. 

Adversely affect habitat critical to 
the survival of a species 

The proposed action is unlikely to adversely affect habitat critical to the 
survival of these species. The blind cave eel and blind gudgeon inhabits 
subterranean caves, fissures (Allen 1982) and wells (Humphreys 1999) and 
are the only two known vertebrate animals known from Australasia that are 
restricted to either caves or groundwater (Humphreys & Blyth 1994). The 
occurrence of either the blind cave eel or the gudgeon in the new borefield 
areas is considered unlikely, based on locations of known records and given 
that the distribution of both species is coastal (Bennelongia 2021), and 
these species are considered highly unlikely to be impacted by the new 
borefield. Due to the extent of available habitat for the species’, potential 
impacts associated with the proposal (drawdown from groundwater 
abstraction, nutrients from treated wastewater irrigation) and proposed 
management measures, the risk of significant impacts associated with the 
proposal are considered to be low.  

Disrupt the breeding cycle of a 
population 

There is insufficient information regarding the breeding cycle of these 
species.  The subterranean habit of the blind gudgeon and blind cave eel 
restricts observation in life and hence very little is known about the biology 
of these species (Humphreys & Feinberg 1995). 

Modify, destroy, remove, isolate, 
or decrease the availability or 
quality of habitat to the extent 
that the species is likely to decline 

Potential threats to the blind cave eel and gudgeon include construction 
(roads and urban development at Exmouth); water abstraction; point 
source pollution from sewage, landfill and rubbish dumping; and diffuse 
pollution from urban development (Humphreys 2001).  
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Significant Impact Criteria 

Assessment of Significance 

Milyeringa veritas (Blind Gudgeon) 

Ophisternon candidum (Blind Cave Eel) 

The proposal is considered unlikely to modify, destroy, remove, isolate, or 
decrease the availability or quality of habitat to the extent that the species 
is likely to decline given the following: 
 

• The occurrence of either the blind cave eel or the gudgeon in the new 
borefield areas is considered unlikely, based on locations of known 
records and given that the distribution of both species is coastal 
(Bennelongia 2021), and these species are considered highly unlikely to 
be impacted by the new borefield. 

 

• Most stygofauna species would be expected to tolerate the salinities 
found in the new borefield, and it is therefore unlikely that groundwater 
salinity in the new borefield will constrain stygofauna occurrence 
(Bennelongia 2021). 

 

• While there is possible potential for operation of the proposed WWTP 
and irrigation to affect stygofauna, nutrient concentrations will be 
addressed through operating limits on the wastewater discharge in 
terms of concentration of treated wastewater and limits on applied 
nutrient loads with appropriate monitoring programmes. 

 
There is a risk of hydrocarbon contamination of soils and stormwater 
associated with fuel storage and vehicle refuelling activities, which in turn 
may impact on groundwater through infiltration through soil. The potential 
impact on groundwater quality is discussed in Section 5.5.6.3 and is 
considered low and unlikely to adversely affect stygofauna occurrence 

Result in invasive species that are 
harmful to a species becoming 
established in the endangered or 
vulnerable species’ habitat 

• Invasive feral fish, especially guppies (Poecilia sp.) are considered 
harmful to the blind cave eel and gudgeon (Plath et al. 2007). The 
proposed action has no pathway for introduction of feral species 
and is therefore unlikely to result in invasive fish species such as 
guppies becoming established.   

Introduce disease that may cause 
the species to decline 

Not applicable. 

Interfere with the recovery of the 
species 

The occurrence of either the blind cave eel or the gudgeon in the new 
borefield areas is considered unlikely, based on locations of known records 
and given that the distribution of both species is coastal (Bennelongia 2021) 
Even if present, these species are considered highly unlikely to be impacted 
by the new borefield due to the limited extent of drawdown on available 
habitat, and no predicted change in groundwater quality from water reuse. 
Due to the extent of available habitat for the species’, potential impacts 
associated with the proposal (drawdown from groundwater abstraction, 
nutrients from treated wastewater irrigation) and proposed management 
measures, the risk of significant impacts associated with the proposal are 
considered to be low in both local and regional context and are considered 
unlikely to interfere with the recovery of the species. 

  

13.5.4 Listed Threatened Species and Migratory Species – Seabirds and Shorebirds 

The potential impacts of the proposed action were considered with reference to the following 
policy documents: 
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• Matters of National Environmental Significance: Significant Impact Guidelines 1.1 
(Significant Impact Guidelines) (DoE 2013). 

• National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and 
Migratory Shorebirds, Commonwealth of Australia 2020. 

• Wildlife Conservation Plan for Migratory Shorebirds (DoEH 2006) 

The Commonwealth Government is also the signatory to a range of international 
conventions and agreements that provide additional protection to seabirds and shorebirds 
globally, including but not limited to:  

• Convention on the Conservation of Migratory Species of Wild Animals (CMS);  

• Convention on Biological Diversity, the Convention Concerning the Protection of the 
World Cultural and Natural Heritage;  

• Convention on the International Trade in Endangered Species of Wild Flora and Fauna 
(CITES); and  

• International Union for the Conservation of Nature (IUCN) Red List of Threatened 
Species.  

Australia’s obligations under these agreements are met through the EPBC Act. In addition, the 
EPBC Act Policy Statement 3.21 provides Industry Guidelines for avoiding, assessing and 
mitigating impact on EPBC listed migratory shorebird species  which have been considered in 
the mitigation measures (Section 6.6) 

An EPBC Protected Matters Report for the Proposal region was generated using the MNES 
search tool to identify protected species likely to occur within the Proposal area. The Report 
for the North West Cape and Ningaloo region, on which the Proposal is situated, identified 10 
listed species of seabird, two listed marine raptor species and 11 listed species of shorebird 
shown in Appendix O. The status of these species and the presence and occurrence of a BIA 
(Biologically Important Area) in the Proposal area are also shown. Only the status shown in 
the MNES report are shown, even though other status categories may be applicable. 
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Table 13-6 Seabird and shorebird species listed in the EPBC Protected Matters Report for the Proposal region. 

Category Common Name Scientific Name Conservation Status Migratory Status Marine Status Presence BIA 

Seabirds Common Noddy Anous stolidus  Migratory Marine Likely  

Flesh-footed Shearwater Ardenna carneipes  Migratory Marine Likely  

Wedge-tailed 

Shearwater 
Ardenna pacifica    

Breeding known to 

occur 
Yes 

Streaked Shearwater 
Calonectris 

leucomelas 
 Migratory Marine Likely  

Lesser Frigatebird Fregata ariel  Migratory Marine Likely  

Southern Giant-Petrel Macronectes giganteus Endangered Migratory Marine May occur  

Soft-plumaged Petrel Pterodroma mollis Vulnerable  Marine May occur  

Little Tern Sternula albifrons  Migratory Marine May occur  

Australian Fairy Tern Sternula nereis nereis Vulnerable   
Breeding known to 

occur 
Yes 

Indian Yellow-nosed 

Albatross 
Thalassarche carteri Vulnerable Migratory Marine May occur  

Birds of Prey White-bellied Sea-Eagle Haliaeetus leucogaster   Marine Known to occur  

Osprey Pandion haliaetus  Migratory Marine 
Breeding known to 

occur 
 

Shorebirds Common Sandpiper Actitis hypoleucos  Migratory Marine Known to occur  

Sharp-tailed Sandpiper Calidris acuminata  Migratory Marine Known to occur  

Red Knot Calidris canutus Endangered Migratory Marine May occur  

Curlew Sandpiper Calidris ferruginea Critically Endangered Migratory Marine Known to occur  

Pectoral Sandpiper Calidris melanotos  Migratory Marine May occur  

Greater Sand Plover Charadrius leschenaultii Vulnerable Migratory Marine Known to occur  

Oriental Plover Charadrius veredus  Migratory Marine May occur  

Oriental Pratincole Glareola maldivarum  Migratory Marine May occur  

Bar-tailed Godwit 
Limosa lapponica 

menzbieri 
Critically Endangered Migratory 

Marine 
Known to occur  

Eastern Curlew 
Numenius 

madagascariensis 
Critically Endangered Migratory 

Marine 
Known to occur  

Common Greenshank Tringa nebularia   Marine Likely to occur  
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Migratory shorebirds 

North West Cape (and the Proposal DE) is contained within the East Asian-Australasian flyway 
geographic region that supports groups of migratory waterbirds throughout their annual cycle 
(Bamford et al. 2008 in Pendoley 2022). Avifaunal visitors to the Pilbara region make up 56 % 
of all recorded bird species (Johnstone et al. 2013 in Pendoley 2022).    

Migratory shorebirds (also referred to as ‘waders’) are the largest guild of shoreline users in 
the North West Marine Region. Most migratory shorebird species are listed under federal and 
state legislation and are protected by international agreements. Many of these species are 
vulnerable or threatened. 

The Pilbara region has been ranked of international importance for the grey-tailed tattler 
(Tringa brevipes), greater sand plover (Charadrius leschenaultia), bar-tailed godwit (Limosa 
lapponica), ruddy turnstone (Arenaria interpres), and sanderling (Calidris alba) (Humphreys 
et al. 2005, Bamford et al. 2008 in Pendoley 2022). All of these species have been recorded in 
the Proposal region (Johnstone et al. 2013, Surman & Nicholson 2015 in Pendoley 2022). 

Sites are recognised as being important for migratory shorebirds when they regularly support 
large numbers. The most widely used criteria are those of the Ramsar convention that 
recognise sites as important if they support: 

• 20 000 waterbirds, 

• 1 % of a species population, or 

• 0.25 % of a migratory species population on passage. 

In 2015, three detailed, baseline field surveys of shorebirds took place along the Ningaloo 
coast (Surman & Nicholson 2015 in Pendoley 2022). While migratory shorebird species were 
not present in large numbers on the Ningaloo coast, higher numbers and diversity were 
observed along the Gulf coast where there were more extensive mud flats (Surman & 
Nicholson 2015 in Pendoley 2022). The abundance for shorebird species from both surveys 
were well below any criterion of international significance (refer to Tables 4 and 5 of Appendix 
O). 

Impact Assessment 

As described in Section 6.5.2.7, artificial light at night can disrupt critical behaviours in 
nocturnal wildlife.  Where this occurs in threatened species, artificial light has the potential 
to stall the recovery of a population.  Where it occurs in migratory species, the impact of light 
may compromise an animal’s ability to undertake long distance migrations integral to their 
life cycle. Potential impacts of artificial light among seabirds and shorebird species as 
described by Pendoley (2022) include: 

• adaptive changes in diurnal avian behaviour due to altered sleep regimes (Aulsebrook 
et al. 2021), 

• potential reduction of aquatic prey availability with increased foraging opportunities 
(Santos et al. 2010), 

• changes in vertical migration of aquatic prey at night for nocturnal foragers (Dias 2006, 
Rogers et al. 2006), 

• increase in intra-specific competition (with consequential expenditure of energy) for 
mates due to more time invested in breeding activities at night, 
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• more energy invested in predator avoidance strategies than other activities required 
to survive (Santos et al. 2010), 

• increase in some avian predatory species that may take advantage of prey attraction 
to artificial light, with subsequent impacts upon prey populations (Negro et al. 2000, 
Canario et al. 2012), 

• the risk of some species such as the Silver Gull becoming an “increaser” species that 
can predate upon the eggs and chicks of other avian species due to their population 
size increasing because of the extra foraging opportunities afforded by nocturnal 
artificial light (Wooller & Dunlop, 1979). 

Significant impacts to seabirds, shorebirds and raptors (such as the osprey and white-bellied 
sea eagle) are not expected as a result of Proposal lighting due to the reasons summarised in 
Table 13-7. 

Table 13-7: Significant impact assessment of Proposal lighting on seabirds, shorebirds and 
raptors (Pendoley 2022) 

Significant Impact Criteria Assessment of Significance: 

Lead to a long-term decrease in the 
size of a population 

Of greatest risk is the potential impact of light pollution disrupting 
seabird, shorebird and raptor nocturnal behaviour while at sea or when 
roosting onshore. Control measures, including monitoring and adaptive 
management, will eliminate light spill and shield any light directly 
visible at the roosting habitat. These measures will also minimise 
additional skyglow that might be seen by birds within a 20 km radius, 
reducing potential impacts to seabirds, shorebirds and raptors. Should 
any changes in seabird, shorebird and raptor behaviour on the local 
beaches be detected during the construction or operational stages, 
adaptive management will identify and rectify those lighting impacts to 
prevent long term declines. Accordingly, long-term decreases in the 
size of any seabird, shorebird or raptor species population are not 
expected. 

Reduce the area of occupancy of the 
species 

Light spill on seabird, shorebird and raptor habitat is not anticipated to 
occur due to the location of the Proposal and the control measures in 
place to manage and monitor lights and minimise additional skyglow. 
Furthermore, monitoring and adaptive management will ensure that if 
changes in seabird, shorebird and raptor roosting and foraging 
behaviour are detected, the cause will be rectified to prevent changes 
in area occupancy. Accordingly, the Proposal is not expected to reduce 
the area of occupancy of seabirds, shorebirds and raptors. 

Fragment an existing population into 
two or more populations 

The species listed in Table 13.6 have large distributions with 
populations that exist elsewhere. There are no endemic species to the 
Proposal area. Fragmentation of any of the populations of seabird, 
shorebird or raptor reviewed for this assessment is not considered 
likely to occur given the nature of the Proposal lighting. 

Adversely affect habitat critical to the 
survival of a species 

Large areas of roosting and possible nesting habitat could be impacted 
by the direct visibility of light. However, control measures, including 
monitoring and adaptive management will eliminate light spill and 
shield any light directly visible at seabird, shorebird and raptor roosting 
and nesting habitat. Should any changes in roosting seabird and 
shorebird behaviour be detected during and after construction, 
adaptive management will rectify any identified adverse effects. 
Therefore, the Proposal is not expected to adversely affect habitat 
critical to the survival of seabirds, shorebirds and raptors. 
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Significant Impact Criteria Assessment of Significance: 

Disrupt the breeding cycle of a 
population 

While some resident species of seabird, shorebird and raptor may 
breed within the Proposal region, the direct visibility of light at nesting 
habitat will be controlled so that no direct light will be detected and 
skyglow will be minimised. Should any changes in seabird, shorebird 
and raptor nesting behaviour be detected during the construction or 
operational phases that can be attributed to Proposal light sources, 
adaptive management will identify and rectify these sources, 
preventing disruption to the breeding cycle. Accordingly, disruption to 
seabird, shorebird or raptor breeding cycles is not expected. 

Modify, destroy, remove, isolate, or 
decrease the availability or quality of 
habitat to the extent that the species 
is likely to decline 

There is a pathway for light pollution to decrease the quality of nesting 
habitat. However, proposed control measures will aim to ensure no 
direct light is detected at seabird, shorebird and raptor habitat, and 
skyglow will be minimised. Should any changes in seabird, shorebird 
and raptor behaviour be detected during construction or operations, 
adaptive management will identify and rectify the light source so that 
seabird, shorebird and raptor populations are not impacted. 

Result in invasive species that are 
harmful to a species becoming 
established in the endangered or 
vulnerable species’ habitat 

Light sources are not expected to result in introduction of invasive 
species. However, existing populations of invasive species may utilise 
artificial light to extend foraging conditions. Seabird, shorebird and 
raptor breeding attempts would be most vulnerable to predation from 
invasive species such as cats, dogs or foxes. However, the proposed 
control measures will aim to ensure no direct light spill is detected at 
nesting habitat, preventing any significant impact occurring because of 
invasive species.   

Introduce disease that may cause the 
species to decline 

Not applicable to light emissions. 

Interfere with the recovery of the 
species 

With proposed control measures in place, the impact of light pollution 
on vulnerable, threatened, endangered or critically endangered species 
is unlikely to significantly affect these populations in the long term. 
Furthermore, the implementation of monitoring and adaptive 
management will prevent long term impacts on nesting, roosting and 
foraging behaviour. Accordingly, the Proposal is not expected to 
interfere with the recovery of any avian species. 

Listed Migratory Species – Osprey (Pandion haliaetus cristatus) 

The Osprey is listed as marine and migratory under the EPBC Act. One Osprey was observed 
flying over the lighthouse and perched on a pole at the Caravan Park (Ecoscape 2018). 

The Osprey is nearly worldwide in distribution and is considered to be moderately common 
in Australia (Olsen 199812).  Ospreys occur in littoral and coastal habitats and terrestrial 
wetlands of tropical and temperate Australia and offshore islands. They are mostly found in 
coastal areas but occasionally travel inland along major rivers, particularly in northern 
Australia (Johnstone & Storr 1998; Marchant & Higgins 1993). The Osprey breeds in 
temperate and tropical regions of all continents except South America. This species is 
frequently recorded in mostly coastal areas all over Australia, and also in Sulawesi, Java, New 
Guinea and New Caledonia.  

Ospreys typically nest at the extreme tip of a tree or snag with little or no overhead cover, 
and they prefer tall snaps that provide good visibility and security and prefer to nest over 
water for protection against climbing predators (Atlas of Living Australia 2021).  This species 

 
12  DAWE SPRAT database, http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=952 
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would not be dependent on the Proposal DE to provide food or as habitat, and no evidence 
of nesting activity or suitable nesting sites were observed within the Proposal DE. 

No further assessment has been undertaken for this species. 

Listed Threatened Species and Ecological Communities – Australian Fairy Tern (Stemula 
nereis nereis) 

Fairy Terns nest above the high-water mark often in clear view of the water and on sites where 
the substrate is sandy and the vegetation low and sparse. Database searches indicates that 
breeding habitat for the Australian Fairy Tern (Stemula nereis nereis) is known to occur within 
the search area (40 km radius).  The bird roosts on beaches at night (Higgins & Davies 1996). 
The subspecies may migrate within southern Western Australia and Tasmania, where they 
are seen less frequently during the winter months. The bird is more sedentary in the north of 
Western Australia, South Australia and Victoria (Hill et al. 1988).  

Fairy Tern nests are a simple scrape in the sand and thus any counterproductive activities in 
or around the breeding sites are a threat. Is the species’ nesting behaviours that make the 
Fairy Tern very susceptible to disturbance from human activities (including bikes, horses and 
vehicles) and predation by introduced species and birds? Disturbance may cause direct 
destruction of eggs or the abandonment of nesting sites by the birds resulting in egg predation 
or chilling or overheating of eggs (Higgins & Davies 1996). Predators of the Fairy Tern include 
Foxes (Vulpes vulpes), Dogs (Canis familiaris), Cats (Felis catus), Black Rats (Rattus rattus), 
Silver Gulls (Larus novaehollandiae), Pacific Gulls (Larus pacificus), Harriers (Circus spp.) and 
Ravens (Corvus spp.) (Saunders and de Rebeira, 1985; Hill et al. 1988 In TSSC 2011t). 

As a result of implementation of the proposed action, based on current available information, 
direct impacts will not occur.  Significant indirect impacts are not considered likely, following 
the implementation of mitigation measures outlined in Section 6.6. The proposal is unlikely 
to result in an increase in feral animal numbers with the potential to predate on the species. 
Potential indirect impacts to the species through increased visitation numbers will be 
managed in accordance with mitigation measures outlined in Table 10-3. 

Significant residual impacts to the Fairy Tern as a result of the proposed action are also 
considered unlikely given this species has not been recorded within the vicinity of the 
proposed action area (Ecoscape 2018) and the proposal site does not provide suitable coastal 
shoreline habitat for the species.   

No further assessment has been undertaken for this species. 

13.5.5 World Heritage Properties with National Heritage Values  

The Ningaloo Coast World Heritage Area and National Heritage Place cover the same 
geographical area. The Proposal lies within terrestrial boundary of the coastal area of the 
Ningaloo Coast World Heritage Area and within the mapped boundary of the National 
Heritage Place.  

Ningaloo Coast World Heritage Area 

The Ningaloo Coast was inscribed on the World Heritage list in June 2011, meeting criteria for 
Outstanding Universal Value. The boundary encompasses what the World Heritage 
Committee considered to be the Ningaloo Coast's key marine and terrestrial values of 
outstanding universal value and excludes all areas under pastoral lease.  
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The interconnected ocean and arid coast form aesthetically striking landscapes and 
seascapes. The coastal waters host a major near shore reef system and a directly adjacent 
limestone karst system and associated habitats and species along an arid coastline. The 
property holds a high level of terrestrial species endemism and high marine species diversity 
and abundance.  

The most dominant marine habitat is the Ningaloo reef, which sustains both tropical and 
temperate marine fauna and flora, including marine reptiles and mammals, and an unusual 
diversity of marine turtle species with an estimated 10,000 nests deposited along the coast 
annually. 

The main terrestrial feature of the Ningaloo Coast is the extensive karst system and network 
of underground caves and water courses of the Cape Range. The karst system includes 
hundreds of separate features such as caves, dolines and subterranean water bodies and 
supports a rich diversity of highly specialized subterranean species. Above ground, the Cape 
Range Peninsula belongs to an arid ecoregion recognized for its high levels of species richness 
and endemism, particularly for birds and reptiles (DAWE 2021). 

The third IUCN World Heritage Conservation Outlook for the Ningaloo Coast in 2020, has 
downgraded the rating from ‘Good’ to ‘Good with some concerns’ (IUCN 2021). The analysis 
identifies climate change as the leading reason for this reclassification and highlights a 
number of other major threats to Ningaloo including those posed by oil and gas and coastal 
development, as well as fishing effort. 

Increasing visitation, recreational use and associated pressures on marine, coastal and 
terrestrial habitats within and adjacent to the site continue as major threats. Unmanaged 
visitor access, visitor recreation activities and introduced plants and animals continue to 
remain major threats to the World Heritage property.  

 

Ningaloo Coast National Heritage Listing 

In addition to its World Heritage listing Section 2.6.5), the Ningaloo Coast is considered to 
have outstanding heritage value to the nation and has been included in the Australian 
National Heritage List (DAWE 2021).  Due to its extraordinary natural qualities and Indigenous 
significance, the Ningaloo Coast is considered to meet the following criteria (CoA 2010) for a 
place having outstanding heritage value to the nation because of the place’s: 

• importance in the course, or pattern, of Australia's natural or cultural history; 

• possession of uncommon, rare or endangered aspects of Australia's natural or cultural 
history; 

• potential to yield information that will contribute to an understanding of Australia's 
natural or cultural history; 

• importance in demonstrating the principal characteristics of: (i) a class of Australia's 
natural or cultural places; or (ii) a class of Australia's natural or cultural environments; 
and  

• importance in demonstrating a high degree of creative or technical achievement at a 
particular period. 

In the context of this Proposal, the Natural Values include (CoA 2010): 
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• The Biogeographical environment being “a story of Australia during the Neogene 
period (beginning about 25 million years ago) is a story of increasing post-Gondwanan 
isolation and the expansion of aridity. The subterranean faunas and rangeland 
communities of Exmouth Peninsula exemplify both these evolutionary drivers and 
accentuate the intimate ties between ecology and geological history more vividly than 
any other place in Australia.” 

• The Exmouth Peninsula subterranean estuary which “has outstanding heritage value 
to the nation for supporting the most diverse and the richest anchialine and 
groundwater fauna in Australia, among the richest in the world. These ecosystems and 
the troglobites and stygofauna they support have the potential to yield information 
about biogeography, evolution and changing climates in Australia over hundreds of 
millions of years, from the late Palaeozoic to the present.” 

The Indigenous Values (CoA 2010) include consideration of the archaeological deposits in the 
rock shelters on Cape Range which “show Aboriginal peoples' sophisticated knowledge of 
marine resources between 35,000 and 17,000 years ago. Shell beads discovered at Cape 
Range have been dated to more than 32,000 years old, which is the earliest evidence known 
in Australia for the manufacture of personal ornaments.” The rock shelters of Exmouth 
peninsula provide the best evidence in Australia for the use of marine resources during the 
Pleistocene including their uses as food and for personal adornment. 

Whilst the Proposal will not impact on rock shelters, it is possible that archaeological deposits 
have been washed down from the Cape Range over time and may be discovered at the base 
of the range, as is considered may be the case for the newly identified Aboriginal heritage site 
near the Proposal’s new borefield access track (Section 10.3). 

The Indigenous values of the Ningaloo Coast National Heritage Place are not definitively 
mapped. Indigenous people are the primary source of information on the value of their 
heritage and should be consulted on a proposed action likely to significantly impact on the 
listed Indigenous heritage values of the place and/or on a protected matter that has 
Indigenous heritage values (like listed threatened species). 

An action is likely to have a significant impact on the World Heritage values of a declared 
World Heritage property if there is a real chance or possibility that it will cause:  

• one or more of the World Heritage values to be lost;  

• one or more of the World Heritage values to be degraded or damaged; or  

• one or more of the World Heritage values to be notably altered, modified, obscured or 
diminished. 

The results of an assessment completed with reference to the EPBC significance criteria for 
both listings are presented in Table 13-8 and Table 13-9. 

This assessment takes into consideration the UNESCO World Heritage listing criteira for 
Ningaloo Coast and the EPBC Act gazetted Criteria and Values for the National Heritage 
Listing. 
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Table 13-8: Significant impact criteria for Ningaloo Coast World Heritage and National Heritage Listed Place 

World Heritage Criterion Potential impacts Assessment of Impacts 

(vii) The landscapes and seascapes of the property are 
comprised of mostly intact and large-scale marine, 
coastal and terrestrial environments. 

Clearing of native vegetation The proposed action requires the clearing of 3.98 ha of native 
vegetation, within an existing tourist facility in an area zoned for 
zoned for tourist development under the Shire of Exmouth’s Local 
Planning Scheme.  

No TECs or EPBC Act-listed Threatened Flora have been recorded in the 
Proposal area. 

The vegetation to be cleared represents a loss of  

• 3.28 ha of Dune swale habitat. Coastal dune habitats are 
widespread along the coastline, and not restricted in extent. This 
habitat type is represented in nearby Conservation estate. 

• 0.70 ha of Rocky hills and slope habitat. The limestone Cape Range 
provides the most prominent habitat types within the survey area 
and is also represented in the Cape Range National Park. 

• The loss of 0.002 ha of Sheltered Gullies and Minor Caves habitat 
associated with an existing walking track. This habitat type is well 
represented within the Cape Range National Park and surrounding 
areas of Cape Range. 

The minor extent of vegetation and habitat loss within an existing 
developed site, is not considered significant with respect to the World 
Heritage values of the adjacent landscape.  

(x) On the ecotone, between tropical and temperate 
waters, the Ningaloo Coast hosts an unusual diversity of 
marine turtle species with an estimated 10,000 nests 
deposited along the coast annually. 

Indirect impact of lighting from the 
Proposal on turtle nesting and hatchling 
behaviour on the adjacent beach. 
 
Indirect impact of tourists from the resort 
interacting with marine turtles at the 
adjacent nesting beach.  

There is a pathway for light pollution from the Proposal to decrease the 
quality of nesting habitat. If uncontrolled, night-time lighting could lead 
to disorientation of hatchling turtles on the beach which could result in 
consistent annual mortality and, in the long-term, a potential decrease 
in the overall size of the population. 
 
However, lighting design for the Proposal will be based around Best 
Practice Lighting Principles which will reduce the light emissions to as 
low as reasonably practicable. The Proponent’s Artificial Light 
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World Heritage Criterion Potential impacts Assessment of Impacts 

Assessment and Artificial Light Management Plan (ALMP) contains 
control measures within which aim to ensure no direct light is detected 
at nesting beaches and skyglow will be minimised.  
 
Annual monitoring of turtle nesting and hatchling behaviour will be 
undertaken and should changes be detected before and after 
construction, and throughout operation, adaptive management will 
identify and rectify changes to nesting habitat so that the marine turtle 
populations are not impacted. 
 
Similarly, with the implementation of the proposed control measures, 
the impact of light pollution on nesting and hatchling emergence 
behaviour is unlikely to significantly affect the marine turtle 
populations in the long term. Furthermore, the implementation of 
monitoring and adaptive management will prevent long term impacts 
on nesting and hatchling emergence behaviour. Accordingly, the 
Proposal is not expected to interfere with the recovery of the genetic 
stocks and will not therefore diminish the World Heritage values 
associated with marine turtles. 
 
The implementation of the Proposal will result in an improved outcome 
with respect to access to the beach in front of the resort, assisting in 
limiting uncontrolled access and controlling night lighting of the access, 
through dunes and onto the nesting beach. There is also the 
opportunity to assist in education of visitors to the Resort regarding the 
conservation values of both the immediate and broader surrounding.  

(x) The majority of subterranean species on land, 
including aquatic species in the flooded caves are rare, 
taxonomically diverse and not found elsewhere in the 
southern hemisphere. The combination of relict 
rainforest fauna and small fully aquatic invertebrates 
within the same cave system is exceptional. The 
subterranean fauna of the peninsula is highly diverse 
and has the highest cave fauna (troglomorphic) diversity 
in Australia and one of the highest in the world. 

Abstraction of groundwater and 
irrigation of treated wastewater may 
impact on the groundwater habitat 
values for subterranean fauna.  

In contrast to the rich stygofauna community found more generally on 
the peninsula, the new borefield appears to contain a depauperate 
stygofauna despite quite intensive sampling. It contains probably four 
species of stygofauna compared with 77 now known from the 
peninsula, although there was greater taxonomic effort applied to the 
borefield survey than across most surveyed parts of the peninsula. The 
other 11 species collected during the survey were in areas outside the 
borefield.  
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World Heritage Criterion Potential impacts Assessment of Impacts 

Thirty species were collected in a similar-sized survey at Exmouth with 
similar taxonomic effort to that of the borefield survey. The 
crustacean’s species that characterise the stygofauna of the peninsula 
and support most taxonomic interest is largely absent from the 
borefield. 
 
The low number of stygofauna species in the borefield is probably the 
result of the watertable in the borefield being deep (30-50 mbgl) and 
the borefield aquifer being in Tulki limestone that consists mostly of 
weakly cemented sand, rather than containing caverns (Bennelongia 
2020).  
 
The proposed groundwater abstraction will result in a potential 
reduction of stygofauna habitat in the order of 0.5% as a result of 
drawdown. Salinity impacts are likely to be seasonal and limited to 
existing salinity ranges in which stygofauna in the vicinity of the 
Proposal are known to occur.  
 
The Proposal will result in irrigation of treated wastewater with a 
concentration of nitrogen as nitrate concentration of <6 mg/L. The 
Nitrogen will pass through to the water table except to the extent it is 
taken up by plant roots, resulting in a discharge to the groundwater 
substantially lower than around the old Exmouth WWTP. A survey of 
stygofauna occurrence in relation to nutrient levels at the old Exmouth 
WWTP suggested that nitrogen concentrations had little effect, if any, 
on stygofauna at concentrations of 15 mg/L. 
 
The listed stygofauna species that may occur in the borefield all have 
wide ranges on the peninsula, and it is unlikely that any species would 
have a range restricted to the vicinity of the borefield.  
 
Overall, the effect of groundwater abstraction and treated wastewater 
irrigation on subterranean fauna conservation values is considered to 
be low with no predicted significant residual impact.  
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World Heritage Criterion Potential impacts Assessment of Impacts 

(x) Above ground, the diversity of reptiles and vascular 
plants in the drylands is likewise noteworthy. 

Clearing of native vegetation may impact 
on vascular plants and habitat for 
reptiles.  

The proposed action requires the clearing of 3.98 ha of native 
vegetation, within an existing tourist facility in an area zoned for 
zoned for tourist development under the Shire of Exmouth’s Local 
Planning Scheme.  

No TECs or EPBC Act-listed Threatened Flora have been recorded in the 
Proposal area.  

The vegetation to be cleared represents a loss of  

• 3.28 ha of Dune swale habitat. Coastal dune habitats are 
widespread along the coastline, and not restricted in extent. This 
habitat type is represented in nearby Conservation estate. 

• 0.70 ha of Rocky hills and slope habitat. The limestone Cape Range 
provides the most prominent habitat types within the survey area 
and is also represented in the Cape Range National Park. 

• The loss of 0.002 ha of Sheltered Gullies and Minor Caves habitat 
associated with an existing walking track. This habitat type is well 
represented within the Cape Range National Park and surrounding 
areas of Cape Range. 

 
No threatened fauna are known to occur within or close to the 
Proposal area and none were identified during the field survey. 
 
Twelve reptiles were recorded during the field survey, only one of 
which was of State conservation significance: Lerista allochira (Cape 
Range Slider, P3). This species is known only from the North West Cape 
peninsula, inhabiting a known range of approximately 70 km north-
south and 20 km east-west. All habitat types provided suitable areas for 
various reptile species. 

The minor extent of vegetation and habitat loss within an existing 
developed site, is considered of minor extent and is unlikely to result in 
changes to the World Heritage values of the adjacent landscape.  
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Table 13-9: Significant Impact Criteria National Heritage Place 

National Heritage Criterion  National Heritage Values Potential Impacts to Values Predicted Outcome 

(a) the place has outstanding 
heritage value to the nation 
because of the place's importance 
in the course, or pattern, of 
Australia's natural or cultural 
history. 
 
(c) the place has outstanding 
heritage value to the nation 
because of the place's potential to 
yield information that will 
contribute to an understanding of 
Australia's natural or cultural 
history. 
 
(d) the place has outstanding 
heritage value to the nation 
because of the place's importance 
in demonstrating the principal 
characteristics of:  
(i) a class of Australia's natural or 
cultural places; or  
(ii) a class of Australia's natural or 
cultural environments. 

Natural Values 
The Exmouth Peninsula subterranean 
estuary and associated subterranean 
fauna (stygofauna and troglofaunal)  
 
The integration of the Ningaloo Reef 
and Exmouth Peninsula karst system 
as a cohesive limestone structure is at 
the heart of the natural heritage 
significance of the Ningaloo Coast.  

Groundwater abstraction 
resulting in lowered 
groundwater table, including 
potential impacts to 
subterranean fauna habitat. 
 
Increased salinity of 
groundwater as a result of 
abstraction. 
 
Reduced groundwater quality, as a 
result of infiltration of 
contaminants from treated 
wastewater irrigation and fuel 
storage and vehicle fuel station or 
contaminated stormwater runoff. 

In contrast to the rich stygofauna community found more 
generally on the peninsula, the new borefield appears to 
contain a depauperate stygofauna despite quite intensive 
sampling. It contains probably four species of stygofauna 
compared with 77 now known from the peninsula, although 
there was greater taxonomic effort applied to the borefield 
survey than across most surveyed parts of the peninsula. 
The other 11 species collected during the survey were in 
areas outside the borefield. 
  
Thirty species were collected in a similar-sized survey at 
Exmouth with similar taxonomic effort to that of the 
borefield survey. The crustacean species that characterise 
the stygofauna of the peninsula and support most 
taxonomic interest are largely absent from the borefield. 
 
The low number of stygofauna species in the borefield is 
probably the result of the watertable in the borefield being 
deep (30-50 mbgl) and the borefield aquifer being in Tulki 
limestone that consists mostly of weakly cemented sand, 
rather than containing caverns (Bennelongia 2020) 
.  
The proposed groundwater abstraction will result in a 
potential reduction of stygofauna habitat in the order of 
0.5% as a result of drawdown. Salinity impacts are likely to 
be seasonal and limited to existing salinity ranges in which 
stygofauna in the vicinity of the Proposal are known to 
occur.  
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National Heritage Criterion  National Heritage Values Potential Impacts to Values Predicted Outcome 

Chemical and fuels to be stored in accordance with 
appropriate Australian Standards and refuelling activities 
will be undertaken on hardstand areas, where 
contaminated runoff is collected for subsequent treatment 
and disposal.  
 
The Proposal will result in irrigation of treated wastewater 
with a concentration of nitrogen as nitrate concentration of 
<6 mg/L. The Nitrogen will pass through to the water table 
except to the extent it is taken up by plant roots, resulting 
in a discharge to the groundwater substantially lower than 
around the old Exmouth WWTP. A survey of stygofauna 
occurrence in relation to nutrient levels at the old Exmouth 
WWTP suggested that nitrogen concentrations had little 
effect, if any, on stygofauna at concentrations of 15 mg/L. 
 
The listed stygofauna species that may occur in the 
borefield all have wide ranges on the peninsula, and it is 
unlikely that any species would have a range restricted to 
the vicinity of the borefield.  
 
Overall, the effect of groundwater abstraction and treated 
wastewater irrigation on subterranean fauna conservation 
values is considered to be low with no predicted significant 
residual impact.  

(a) the place has outstanding 
heritage value to the nation 
because of the place's importance 
in the course, or pattern, of 
Australia's natural or cultural 
history. 
 

Natural Values 
Rangeland communities of Exmouth 
Peninsula 

Clearing of up to 3.98 ha of native 
vegetation and associated 
terrestrial faunal habitat. 
 
Direct loss of fauna or SRE 
individuals through impacts 
resulting from ground disturbance 

The proposed action requires the clearing of 3.98 ha of 
native vegetation, within an existing tourist facility in an 
area zoned for zoned for tourist development under the 
Shire of Exmouth’s Local Planning Scheme.  
 
No TECs or EPBC Act-listed Threatened Flora have been 
recorded in the Proposal area. 
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National Heritage Criterion  National Heritage Values Potential Impacts to Values Predicted Outcome 

and machinery or vehicle 
movements. 
 
Indirect impacts to adjacent native 
vegetation, resulting in habitat 
loss, degradation and 
fragmentation, as a result of the 
spread of invasive species (weeds). 
 
Invasive species predation on, and 
competition with, native species 
and destruction of habitat. 
 
Increasing and unmanaged 
visitation and associated pressures 
coastal and terrestrial habitats. 

The vegetation to be cleared represents a loss of  
3.28 ha of Dune swale habitat. Coastal dune habitats are 
widespread along the coastline, and not restricted in 
extent. This habitat type is represented in nearby 
Conservation estate. 
 
0.70 ha of Rocky hills and slope habitat. The limestone Cape 
Range provides the most prominent habitat types within 
the survey area and is also represented in the Cape Range 
National Park. 
 
The loss of 0.002 ha of Sheltered Gullies and Minor Caves 
habitat associated with an existing walking track. This 
habitat type is well represented within the Cape Range 
National Park and surrounding areas of Cape Range. 
 
The minor extent of vegetation and habitat loss within an 
existing developed site, is not considered significant with 
respect to the World Heritage values of the adjacent 
landscape.  
Active pest and weed management will be undertaken with 
the proposed action area. 
Visitor access through dunes adjacent to the Proposal to be 
managed by designing the foreshore access track as a 
formal pathway to discourage access through the coastal 
dunes. 
 
Revegetation of cleared and degraded areas will occur 
through landscaping around the development, utilising 
native grassland and shrub mixes and sparse trees, to mimic 
the surrounding hummock grassland and dune vegetation 
found currently surrounding the site 
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National Heritage Criterion  National Heritage Values Potential Impacts to Values Predicted Outcome 

The extent of disturbance tot native vegetation is minor and 
is not anticipated to result in signifnacent impacts to the 
Natural heritage values of the National Heritage listing of 
Ningaloo Coast.  

(b) the place has outstanding 
heritage value to the nation 
because of the place's possession 
of uncommon, rare or endangered 
aspects of Australia's natural or 
cultural history 

Natural Values 
This criterion specifically relates to 
the Bundera Sinkhole and the 
associated karst system that 
contributes to the understanding of 
Australia’s natural history.  
 
 

There is potential for groundwater 
abstraction to impact on values of 
the underlying karst systems. 
 

The wider Exmouth Peninsula supports a stygofauna-based 
Threatened Ecological Community (i.e., the Cape Range 
Remipede Community at Bundera Sinkhole on the west 
coast) and the nationally important subterranean aquifer 
system Cape Range Subterranean Waterways (WA006) 
(Lane et al. 2001 in Bennelongia 2021). However, the 
Proposal is not within close proximity of the Bundara 
Sinkole and is located approximately 4 to 5 km from the 
Cape Range Subterranean Waterways.  
 
Furthermore, the borefield aquifer is located within Tulki 
limestone that consists mostly of weakly cemented sand, 
rather than containing caverns (Bennelongia 2020). 
 
No impact to the values of the Bundera Sinkhole or the 
Cape Range Subterranean Waterways is anticipated as a 
result of the proposed action.  

(a) the place has outstanding 
heritage value to the nation 
because of the place's importance 
in the course, or pattern, of 
Australia's natural or cultural 
history. 
 
(c) the place has outstanding 
heritage value to the nation 
because of the place's potential to 
yield information that will 
contribute to an understanding of 

Indigenous Values 
Archaeological deposits within Cape 
Range 
 
Consultation with Indigenous 
stakeholders on a proposed action 
likely to significantly impact on the 
listed Indigenous heritage values of 
the place and/or on a protected 
matter that has Indigenous heritage 
values. 
 

Ground disturbance within the 
impact zone of Registered 
Aboriginal heritage site, Vlamingh 
Head (DPLH ID 10381- 
ceremonial). 
 
Increasing and unmanaged 
visitation impacting on Registered 
and newly identified Aboriginal 
heritage sites. 
 

The Proposal will result in ground disturbance within the 
impact zone of the Vlamingh Head Registered Heritage site, 
in accordance with the conditions of the AH Act (WA) s18 
consent (Reference: 69-21438). 
 
The Proposal has identified two previously unknown sites 
which will be afforded ongoing protection as a result of the 
implementation of the Proposal: 
Sensitive Dune Area; and  
Section 91 Water Bores Avoidance Area One.  
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National Heritage Criterion  National Heritage Values Potential Impacts to Values Predicted Outcome 

Australia's natural or cultural 
history 
 
(f) the place has outstanding 
heritage value to the nation 
because of the place's importance 
in demonstrating a high degree of 
creative or technical achievement 
at a particular period. 

The proposed disturbance is limited to an existing disturbed 
area within the Registered Aboriginal heritage site on Lot 2 
and is not likely to be significant at either a local or regional 
scale.  
Void 
 
The Sensitive Dune Area site within Lot 557 will be avoided 
and will not be impacted by the Proposal. Tourists will be 
encouraged away from the landform with use of alternative 
pathways. 
 
The Section 91 Water Bores Avoidance Area One site will be 
avoided by deviation of the access track to the east. The old 
track will be blocked to prevent further vehicle access. As 
the new alignment of the borefield access track becomes 
the preferred track then the sand plain and vegetation 
should reclaim the area of the site that is within the track 
 
The Proposal’s Cultural Heritage Management Plan will be 
implemented that includes ongoing communication with 
Aboriginal stakeholders. 
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13.5.6 Commonwealth Land – Defence Equities on Commonwealth land 

The following Defence equities on Commonwealth land have been identified by DAWE for 
consideration of potential indirect impacts arising from the proposed action: 

• the Naval Communication Station Harold E Holt (NCSHEH) which consists of (DoD 
2020): 

o Area A - very low frequency radio, towers and associated infrastructure located on 
the tip of North West; 

o Area B - high frequency radio towers, C-band radar and capability support facilities 
located adjacent to the Space Surveillance Telescope;  

o Area C, and high frequency receiving station located approximately 55 km south of 
Exmouth; and 

o the Space Surveillance Telescope (SST), approximately 10 km south of the proposed 
action; 

• the Learmonth Solar Observatory, approximately 52.5 km to the south along the 
Minilya-Exmouth Road; and 

• the RAAF Base Learmonth (combined RAAF Air Base/ civilian airport), approximately 
54.5 km to the south along the Minilya-Exmouth Road. 

Both the NCSHEH and the RAAF Base Learmonth are also included in the Commonwealth 
Heritage List (DoD 2020).  

The potential impacts of the proposed action were considered with reference to the following 
National policy documents: 

• Matters of National Environmental Significance: Significant Impact Guidelines 1.1 
(Significant Impact Guidelines) (DoE 2013); 

• DSEWPC 2013, Actions on, or impacting upon, Commonwealth and, and actions by 
Commonwealth agencies; 

• Position Statement: Dark sky and astrotourism, December 2020 (DPLH 2020); 

• NSW Dark Sky Planning Guidelines (NSW 2016) and identifies the potential impact of 
the Proposal related artificial light on the SST; and 

• Australian Standard AS/NZS 4282:2019 Control of the obtrusive effects of outdoor 
lightings. 

Environmental context 

Dark sky is night sky that is free from light and dust pollution to allow astronomical 
observation. The key environmental values that were significant criteria for the location of 
these Defence facilities, and in particular the SST, within the Exmouth Gulf area, and critical 
to the operation of these facilities are: 

• dark skies; 

• clear atmosphere; and  

• low levels of electromagnetic interference.  
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The SST located is a world-leading telescope that enables Defence to efficiently track and 
identify objects and threats in space and provides space domain awareness to both Australia 
and the United States (DoD 2021). The site for the SST was selected in the early 2000 (when 
the original caravan park was in operation), following construction and commissioning in 
20201/2021 it is expected to be fully operational in 2022. 

A description of the artificial light assessment undertaken to inform this environmental 
impact assessment (Pendoley 2021b), is provided in Section 10.11.1. 

Figure 51 presents the best available regional scale representation of light emissions/sources 
and is used to identify notable areas of light within 20 km of the Proposal site and includes 
light emissions from the Exmouth town site, the North West Cape Harold E Holt 
Communications base, and the Harold E Holt antenna field. (Pendoley 2021b). 

As discussed and described in more detail in Section 8 and Section 10 a viewshed analysis was 
undertaken to inform the initial ALMP and the benchmark artificial light at night (ALAN) survey 
was carried out on the new moon between 11th and 17th February 2021. The survey utilised 
Sky42 light monitoring equipment at the SST (in addition to turtle beaches) to capture artificial 
light data during new moon conditions. The methodology is described in Pendoley 2021b 
(Appendix J).  

In order to refine and confirm the lighting design suitability for dark sky conservation, 
Pendoley (2021b) have undertaken artificial light at night modelling (Section 8.3.1)  

The benchmark data was used to inform the artificial light model which was developed to 
predict the light output and sky glow from both the historical caravan park and the proposed 
resort. The data allows for all visible, individual light sources to be identified and monitored 
across a complete night-time period and enables suitable comparison against monitoring and 
the effectiveness of any implemented light management controls to be quantified. This data 
was used to and update the lighting strategy within the ALMP (Appendix J). 

Potential impacts 

Dark sky values may be impacted by light spill and dust contributing to light glow, impacting 
on the effectiveness of the SST and other activities requiring darks sky values. 

The proposed action will not have any direct impact on these Defence equities.  

Potential indirect impacts associated with the proposed action include light spill and night 
glow from resort lighting and dust generated during construction.  

Given the separation distance of the proposed resort from the Solar Observatory, RAAF Base 
Learmonth and NCSHEH Area C (>50 km), the potential for significant indirect impacts to these 
facilities as a result of lighting and dust from the proposed actino is considered to be 
negligible.  These facilities are not considered further in this impact assessment. 

In submissions to the EPA as part of the EPA’s s16(e) strategic assessment of Exmouth Gulf 
(Section 0) and the Shire of Exmouth in relation to the Proponent’s DA, the DoD have 
identified the NCSHEH as being significantly sensitive to air and light pollution generated 
within the vicinity of Exmouth. With respect to the proposed action, DoD’s key concern and 
the focus of the environmental impact assessment of this ERD, is potential indirect impacts 
to the SST. 
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To be most effective, the SST relies on a dark sky and low levels of particles such as dust and 
smoke in the surrounding atmosphere. Too much air or light pollution in the Exmouth area 
will significantly reduce the SST’s operational effectiveness, and in turn, reduce the space 
domain awareness of Australia and its allies (DoD 2021). 

Significance of Residual Impacts 

An assessment of the potential impacts and the significance of residual impacts following 
implementation of identified mitigation measures, is discussed in detail in Section 10.13 and 
Table 11-1.  

Airborne dust generated during construction activities will be temporary, localised and 
predominantly associated with land clearing activities. Construction activities will occur 
during daylight hours and water-based dust suppression measures, such as water carts and 
sprinklers, will be implemented to minimise dust emissions. Sealed paths, access ways and 
roads are to be constructed as part of the development, with remaining cleared areas to be 
landscaped, which will minimise dust generation from these areas once operational 

As described in Section 10, the viewshed analysis indicates that light from the Proposal’s 
campground and Sunset Villas will be visible from the SST, however lights from the resort 
village will not be visible.  

The February 2021 ALAN survey was carried out after the campground had been 
decommissioned (i.e., there are no external lights in use at the site) and consequently it was 
unable to confirm the line-of-sight analysis. However, the survey did establish that glow from 
the regional light sources, including Exmouth, Harold E Holt base, and the antenna array are 
visible from all monitored sites (including the SST).  These sources are all bright sources of 
both directly visible light and sky glow and the sky to the north of the SST (and in the direction 
of the Proposal site) is currently dark (Pendoley 2021b). 

The modelling results for the SST were quantified in units of visual magnitudes per arc 
second2 (Vmag), a common unit used to measure astronomical sky brightness. The different 
sections of the sky that were quantified include Whole-of-sky (WOS), Horizon, and Zenith 
brightness (Pendoley 2021b). The model output for this site confirmed that the sky at zenith 
at the SST, 21.99 Vmag/arcsec2, was at the extreme end of the range for darkness (set at 22 
Vmag/arcsec2 in the model) which equated to an Excellent Dark sky, with a Bortle Class 
ranking of 1 (noting that the model does not account for any natural sources of light such as 
stars or the Milky Way). The results suggest the current sky quality across all sites monitored 
is equivalent to a rural sky on the Bortle scale (approx. 21.69 – 21.89 Vmag/arcsec2), declining 
to rural/suburban transition quality (20.49 – 21.69 Vmag/arcsec2) when cloud cover reflects 
the local light sources across the landscape (Pendoley 2021b).  

The SST was built and commissioned after the Caravan Park (‘historical campground’ was 
decommissioned (October 2020) and consequently any light from the Proposed Resort will 
represent a new source of horizon sky glow when viewed from the SST location horizon that 
is currently dark. However, the small area of sky glow associated with the proposed resort 
that was visible on the horizon from the SST was predicted to be 21.85 Vmag/arcsec2, which 
equated to a rural sky with a Bortle class of 3. Consequently, the proposed resort is not 
predicted to cause any change in the SST zenith brightness, such that light emissions from the 
development are unlikely to impact on observations from this location due to the small areal 
extent and relatively low intensity of sky glow low on the horizon (Pendoley 2021b).  
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Proposed Lighting Management Plan 

The proposed lighting strategy, lighting management and mitigation measures, as described 
in the ALMP (Appendix J) aim to reduce the output of light from the Proposal to as low as 
reasonably practicable; and ensure Proposal sources of light are not directly visible from the 
SST (or turtle nesting beaches). The measures are based on best practice lighting design 
principles, modified from the Commonwealth Guidelines (2020) to be specific to the Proposal 
and key sensitive receptors (wildlife and the SST) (Pendoley 2021b), that is: 

• use minimum number and intensity of lights; 

• adapt lighting for colour, intensity and timing; 

• light only the area intended; and  

• use non-reflective, dark coloured surfaces.  

The DoD have indicated in submissions to the Shire of Exmouth in relation to the Proponent’s 
DA, that in consideration of the mitigation actions within the proposed ALMP, Defence has 
no objections to the proposal as long as appropriate lighting controls are included with any 
development approval. 

The proponent will consult with the DAWE and DoD to ensure the lighting management plan 
(Appendix J) adequately addresses specific lighting management measures required by DoD. 

Environmental Outcomes 

In summary the following residual impacts and environmental outcomes are predicted: 

• With the implementation of the proposed mitigation measures, dust emissions are not 
considered likely to significantly reduce air quality required for effective operation of 
the SST. 

• The implementation of the Proposed Action in accordance with the ALMP, will ensure 
that light emissions from the development will not significantly impact on observations 
from the SST due to the small areal extent and relatively low intensity of sky glow low 
on the horizon. 
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14. Holistic Impact Assessment 

The EIA process needs to consider the connections and interactions between parts of the 
environment to inform a holistic view of impacts to the whole environment. This requires 
consideration of the impacts of the Proposal in a regional context as well as at the local scale.  

The Proponent intends to redevelop the aged existing Ningaloo Lighthouse Caravan Park, to 
provide a mix of accommodation options, including eco tents, villas, caravan park bays and 
hotel rooms; and redevelopment of ancillary service infrastructure, including staff 
accommodation, water treatment and storage, wastewater treatment and disposal; power 
and service station.  

The Proposal design reflects the Proponent’s commitment to undertaking the redevelopment 
in an environmentally responsible manner, with a focus on minimising environmental impacts 
and delivering a sustainable development outcome that appropriately balances 
environmental and economic priorities. Importantly the Proposal looks to retaining the low-
key, low-impact nature tourism operations, providing an opportunity for improved 
management of visitor access to the surrounding area in consultation with relevant 
stakeholders such as the Department of Biodiversity, Conservation and Attractions (DBCA). 

The key environmental factors identified as relevant to the Proposal are Flora and Vegetation, 
Terrestrial Fauna, Subterranean Fauna, Marine Fauna, Inland Water and Social Surroundings. 
An assessment of the impacts of the Proposal on these factors is provided in Sections 5 to 10. 
Air Quality, Coastal Processes, Greenhouse Gas Emissions, Landforms and Terrestrial 
Environmental Quality were also considered but are not key factors. These factors are 
considered in Section 11. Cumulative impacts of the Proposal with other existing or 
reasonably foreseeable activities in the Exmouth Gulf are considered for each factor and 
summarised in Section 15. 

Table 14-1 outlines the activities of the Proposal that involve interactions between key 
environmental factors and the associated potential impacts 

Table 14-2 provides the predicted outcomes of the Proposal in relation to the environmental 
principles of the EP Act.
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Table 14-1 Interaction of Key Environmental Factors 

Proposed 
Activities 

Key Environmental Factors – Potential Impacts 

Flora and Vegetation Terrestrial Fauna Subterranean Fauna Marine Fauna Inland Water Social Surroundings 

Clearing of 
native 
vegetation 

Loss of up to 3.98 ha of 
native vegetation for 
the Proposal, and up to 
10.91 ha cumulatively in 
the local area (Table 
5-8) 

Loss of 19 individuals of 
once conservation 
significant species 
Stackhousia umbellata 
(P3) (2.57% of 
population) for the 
proposal and 
cumulatively 37 
individuals, 5 % of the 
known local population. 

Loss of up to 3.98 
ha of fauna habitat 
and up to 15.43 ha 
cumulatively in the 
local area 

Potential vehicular 
strike. 

Potential lighting 
impacts to 
seabirds. 

Potential impacts 
of increased 
visitors to seabirds 
or shorebirds 
nesting. 

  

No direct or indirect 
impact 

Not applicable Potential for erosion 
and sedimentation in 
the event of rainfall 
after clearing and prior 
to construction. 

Clearing occurs within the impact 
zone of the Registered Aboriginal 
heritage site. Other known 
sensitive sites to be avoided. 

Loss of 3.98 ha of native 
vegetation within the Ningaloo 
Coast National Heritage listed site 
for the proposal and 10.91 ha 
cumulatively. 

Construction 
activities 

  Not applicable Potential lighting 
impacts from site 
works/buildings. 

Potential for 
contaminated surface 
runoff to infiltrate 
groundwater. 

Construction occurs within the 
impact zone of the Registered 
Aboriginal heritage site. Other 
known sensitive sites to be 
avoided. 

Potential for dust generation to 
impact local amenity and dark sky 
values. 
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Table 14-1 Interaction of Key Environmental Factors 

Proposed 
Activities 

Key Environmental Factors – Potential Impacts 

Flora and Vegetation Terrestrial Fauna Subterranean Fauna Marine Fauna Inland Water Social Surroundings 

Groundwater 
abstraction 

Flora and vegetation are 
not groundwater 
dependant. 

No direct or 
indirect impact 

Groundwater 
abstraction and 
changes in 
groundwater quality 
may impact on 
subterranean fauna 
habitat 

No direct or indirect 
impact 

 

Groundwater 
abstraction may result 
in changes in water 
availability and quality. 

 

Groundwater abstraction may 
impact on the cultural values of 
the groundwater to the local 
Aboriginal stakeholders.  

Groundwater abstraction may 
impact on Natural Values of 
National Heritage listed site - 
availability of subterranean fauna 
habitat. 
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Table 14-1 Interaction of Key Environmental Factors 

Proposed 
Activities 

Key Environmental Factors – Potential Impacts 

Flora and Vegetation Terrestrial Fauna Subterranean Fauna Marine Fauna Inland Water Social Surroundings 

Operation of 
resort 

Potential for spread of 
weeds. 

Increased visitor impact 
on dune vegetation. 

Potential increase 
in feral animals 
(e.g., cats, mice, 
rate associated 
with waste 
management 
practices that may 
compete with 
native species. 

Potential lighting 
from resort lighting 
and increased 
visitation impacts 
on nearby 
potential 
seabird/shorebird 
habitat. 

Potential impact to 
Black-flanked rock 
wallaby from loss 
of 0.002 ha of 
critical habitat 

Groundwater 
abstraction and 
changes in 
groundwater quality 
as a result of water 
reuse may impact on 
subterranean fauna 
habitat. 

Potential lighting 
impacts from resort 
lighting on nearby 
turtle nesting beach. 

Potential for increased 
visitation from the 
resort to impact on 
turtle nesting beach. 

Groundwater 
abstraction may result 
in changes in water 
availability and quality. 

Nutrients from the 
irrigation of treated 
wastewater potentially 
infiltrating groundwater. 

Contaminated surface 
runoff (e.g., from 
service station) 
potentially infiltrating 
groundwater. 

Potential lighting impacts from 
uncontrolled resort lighting on 
DoD Space Surveillance Telescope. 

Potential for increased tourist 
visitation and associated impacts 
to heritage values of adjacent 
Ningaloo Coast.  
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Table 14-2: Predicted Outcomes and the Environmental Principles of the EP Act 
Principle Consideration 

1. The Precautionary Principle 
Where there are threats of serious or irreversible 
damage, lack of full scientific certainty should not be 
used as a reason for postponing measures to prevent 
environmental degradation. 
 
In application of this precautionary principle, 
decisions should be guided by: 
• careful evaluation to avoid, where practicable, 

serious or irreversible damage to the 
environment; and 

• an assessment of the risk-weighted consequences 
of various options. 

Predicted outcomes from the Proposal relevant to the objectives for each key environmental factor are as follows: 
 
Flora and Vegetation 
• Clearing of 3.98 ha of native vegetation, within an existing tourist facility, zoned for tourist development under 

the Shire of Exmouth’s Local Planning Scheme.  
• Direct loss of 19 individuals of Priority 3 species Stackhousia umbellata, which represents 3% of the known 

local population with 640 individuals recorded within the wider area. 
• No direct impacts to nearby Conservation Reserve will occur. 

 
Terrestrial Fauna 
• Clearing of 3.98 ha of native vegetation, within an existing tourist facility, zoned for tourist development under 

the Shire of Exmouth’s Local Planning Scheme.  
• The loss of 3.28 ha of Dune swale habitat, representing 18.31% of this habitat type within the survey area. 

Coastal dune habitats are widespread along the coastline, and not restricted in extent. This habitat type is 
represented in nearby Conservation estate. 

• The loss of 0.70 ha of Rocky hills and slope habitat, representing 1.48% of this habitat type within the survey 
area. The limestone Cape Range provides the most prominent habitat types within the survey area and is also 
represented in the Cape Range National Park. 

• The loss of 0.002 ha of Sheltered Gullies and Minor Caves habitat, representing 0.017% of this habitat type 
within the survey area and is associated with an existing walking track. This habitat type is well represented 
within the Cape Range National Park and surrounding areas of Cape Range. 

• No fauna species inhabiting or likely to inhabit the survey area is dependent on the survey area.  
 

Subterranean Fauna 
• Groundwater abstraction will not result in a change in water quality within the subterranean habitat. 
• Stygofauna that may occur in the borefield all have wide ranges on the peninsula, and it is unlikely that any 

species would have a range restricted to the vicinity of the borefield. 
• Nutrient levels (nitrogen) associated with treated sewage are known to not adversely affect local stygofauna 

occurrence and no species is likely to be confined to the WWTP and area of irrigation effect. 
 

Marine Fauna (Marine Turtles) 

2. The Principle of Intergenerational Equity 
The present generation should ensure that the health, 
diversity and productivity of the environment is 
maintained and enhanced for the benefit of future 
generations. 

3. The Principle of the Conservation of Biological 
Diversity and Ecological Integrity 
Conservation of biological diversity and ecological 
integrity should be a fundamental consideration. 
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Principle Consideration 

• Uncontrolled night-time lighting could lead to disorientation of hatchling turtles on the beach which could 
result in consistent annual mortality and, in the long-term, a potential decrease in the overall size of the 
population. 

• The proposed control measures within the ALMP will aim to ensure no direct light is detected at nesting 
beaches and skyglow will be minimised. 

• With the implementation of the proposed control measure, the impact of light pollution on nesting and 
hatchling emergence behaviour is unlikely to significantly affect the marine turtle populations in the long term. 

• Implementation of monitoring and adaptive management will prevent long term impacts on nesting and 
hatchling emergence behaviour. Accordingly, the Proposal is not expected to interfere with the recovery of the 
genetic stocks. 
 

Inland Waters 
• The licensed maximum abstraction of groundwater will increase from 32,000 kL/year from the Gascoyne Saline 

Resource to 72,000 kL. 
• A predicted drawdown impact, extending up to 370 m from the borefield, with the highest drawdown in each 

production bore ranging from 0.4 to 0.6 m. 
• Irrigation of tertiary treated wastewater to landscaped areas of the Proposal. 
• Minimal change to existing landforms for construction. 
• No impact on other product bores or the Cape Range Subterranean Waterways (>5km away)  

 
Social Environment (Aboriginal Heritage) 
• Ground disturbance within the impact zone of the Vlamingh Head Registered Heritage site, in accordance with 

the conditions of the s18 consent (Reference: 69-21438).  
• Avoidance and protection of two previously unknown sites (Sensitive Dune Area; Section 91 Water Bores 

Avoidance Area One) 
• The proposed disturbance is limited to an existing disturbed area within the Registered Aboriginal Heritage site 

on Lot 2 and is not likely to be significant at either a local or regional scale.  
 

Social Environment (Natural Heritage) 
• The Proposal is located within the vicinity of a number of Conservation Reservers, including the boundary of 

the World heritage listed Ningaloo Reef.  
• The Proposal may indirectly impact on a number of key environmental values that align with the conservation 

values and purposes of the nearby Conservation reserves.  
• Overall, the impact to the values of the Conservation reserves (as assessed in Section 5) are considered low in 

both a local and regional context and the objectives of this factor can be met.  
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Principle Consideration 

• The Proposal is located within the boundary of the Ningaloo Coast National Heritage site.  
• Overall, the likely impact of the implementation of the Proposal on the Ningaloo Coast National Heritage site, 

is considered low in both a local and regional context and the objectives of this factor can be met.  
• The Proposal offers opportunities to improve protection of aspects of both Aboriginal and Natural heritage 

values. 
 
Social Environment (Historic Heritage) 
• The Proposal contains a pair of lighthouse keepers’ quarters, which falls within the State Register curtilage of 

the Vlamingh Head Lighthouse Group (Heritage Place no 00837-constructed 1912; 1943-46; 1990s). 
• The overall works will retain the place’s core heritage values by the conservation and presentation of the 

quarters to a high standard. 
 
Conclusion 
This EIA considers that the proposal activities are not considered to have significant residual impacts at either a local 
or regional scale. It is concluded that the EPA objectives for all key factors can be met. The residual impacts resulting 
from the Proposal can be adequately managed through the implementation of the proposed mitigation measures 
such that the environmental values are conserved and maintained for future generations. 

4. Principles Relating to Improved Valuation, Pricing 
and Incentive Mechanisms 
Environmental factors should be included in the 
valuation of assets and services. 
 
The polluter pays principles – those who generate 
pollution and waste should bear the cost of 
containment, avoidance and abatement. 
 
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 structure, including market 
mechanisms, which enable those best placed to 

The Proponent is investing $85 million in the redevelopment which is designed to consider and blend seamlessly 
with the unique landscape and character of the Vlamingh Head precinct.  
Responsibility and associated costs of providing a facility compliant with all applicable regulatory requirements, 
and providing for sustainable use of resources and appropriate, management of wastes has been accepted by the 
Proponent and incorporated into the world class resort design. This is demonstrated in the preliminary planning 
and design, with further detail to be incorporated into the detailed design and implementation phases. 
The costs of providing the resort services will be reflected in the pricing structure of the various levels of 
accommodation to cater for a broad range of visitors.  
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Principle Consideration 

maximise benefits and/or minimise costs to develop 
their own solution and responses to environmental 
problems. 

5. 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 Proponent has considered scarce freshwater resources in the design of the Proposal and intends to treat 
wastewater to a tertiary standard and reuse it for landscaping irrigation and toilet flushing. The predicted 
outcome of this design is that all wastewaters can be used in the operation of the resort with no discharge to the 
environment required.  
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15. Cumulative Impact Assessment  

Cumulative impact assessment is considered where there is a likelihood of significant impacts 
on identified environmental values from more than one activity (MCA 2015). 

Cumulative environmental impacts are the successive, incremental, and interactive impacts 
on the environment of a proposal with one or more past, present and reasonably foreseeable 
future activities (EPA 2021). The EPA (EPA 2021) defines reasonably foreseeable future 
activities as: 

Third party (or proponent) activities which are already approved, are in a government 
approvals process, or are otherwise reasonably likely to proceed:  

• for proposals assessed at the level of environmental review – at the time an 
Environmental Review Document (ERD) for a proposal is accepted; or  

• or proposals assessed at the level of assessment on referral information – at the time 
the final referral or required additional information is accepted; and  

• existing activities that are reasonably expected to be ongoing. 

15.1 Scope of Cumulative Impact Assessment 

For the purposes of this proposal, relevant existing third-party activities that have been 
considered in this impact assessment are listed in Table 15-1.  

Existing individual activities within the Town of Exmouth have not been considered due to 
distance, and their impacts being outside of the zone of influence of this Proposal, with the 
exception of the overall light emissions from the Town.  Light emissions from the Town 
however, have been considered as part of the lighting and cumulative impact assessment 
(Section 8.5) as an existing regional light source.  

The relevance of each of the third-party activities is identified considers likely zone of 
influence beyond which impacts become non-detectable on the identified environmental 
factors and associated values. The predicted impacts are those considered relevant to the life 
of the Proposal, that is approximately 50 years (Table 1-2). 

There are two Proposals that have recently been referred to the EPA, and while they do not 
strictly meet the criteria for proposals defined above as the ERD’s for each have yet to be 
submitted and accepted, have been considered as “reasonably likely to proceed”: 

• Gascoyne Gateway Ltd’s proposal for a single jetty deep water port and renewable 
hub13, 10 km south of Exmouth (approximately 28 km south of this Proposal), for which 
the EPA has set the level of assessment at Public Environmental Review. An ERD has 
yet to be accepted for this proposal. 

• MRWA’s proposed Yardie Creek Road Realignment Project14, immediately adjacent to 
this Proposal, for which for which the EPA has set the level of assessment at Public 
Environmental Review. An ERD has yet to be accepted for this proposal. 

Due to the location and distance of the proposed single jetty deep water port and renewable 
hub from this Proposal (approximately 28 south, and south of the Town of Exmouth) the initial 

 
13  https://www.epa.wa.gov.au/proposals/single-jetty-deep-water-port-renewable-hub  
14  https://www.epa.wa.gov.au/proposals/yardie-creek-road-realignment-project 



 

 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | 60294/141,988 319 

predicted likely impacts of the port and hub are considered outside the zone of influence of 
this Proposal.  Accordingly, this project is not considered further in the CIA within this ERD.  

The location of the present and proposed activities in relation to the Proposal and the 
Exmouth Gulf are shown Figure 54 

. 

Table 15-1: Third-party activities considered in cumulative impact assessment1 

Activity Status Proximity to the Proposal Relevance  

DBCA Campgrounds (various) 
within Cape Range National 
Park 

Approved 
existing 
activities  

Nearest campsite (Neds 
Campground) is 
approximately 30 km to 
the west of the proposal 
on the western side of 
Cape Range. 

Consideration limited in terms of 
‘existing disturbance’ for the purpose of 
cumulative impacts to flora and 
vegetation habitat and fauna habitat. 
(Sections 5.5.6 and0) 

Yardie Creek Homestead 
Caravan Park 

Approved 
existing 
activities 

Located approximately 
14 km to the west of the 
Proposal, on the western 
side of Cape Range. 

Department of Defence Naval 
Communications Station Harold 
E Holt. 

Approved 
existing 
activities 

Located approximately 
10.7 km east of the 
Proposal. 

Considered in terms of: 

• ‘existing disturbance’ for the 
purpose of cumulative impacts to 
flora and vegetation habitat and 
fauna habitat. (Sections 5.5.6 and 
0);  

• Existing regional light source, 
primarily from the antenna area, fo 
the purpose of light impact 
assessment (Section 8.5); and 

• existing groundwater use for the 
purpose of cumulative impacts to 
groundwater and subterranean 
fauna habitat (Sections 7.5.5 and 
9.5.5). 

Existing Lighthouse Caravan 
Park  

Approved 
existing 
activities 

Existing facility to be 
replaced as per this 
Proposal 

Existing disturbance considered as part 
of the Proposal disturbance footprint  

MRWA’s proposed Yardie Creek 
Road Realignment Project. 

Reasonably 
foreseeable 

Immediately adjacent to 
the Proposal. 

Considered in terms of cumulative 
impacts to flora and vegetation habitat 
and fauna habitat. (Sections 5.5.6 and 
0) and social surroundings values 
(Section 10). 

1: The Town of Exmouth whilst not considered an “approved existing activity” for the purpose of this Table, has however 
been considered as an existing regional light source for the purpose of the lighting and cumulative impact assessment. 

Table 15-2 identifies the key environmental factors, values and issues considered in the 
cumulative impact assessment.  
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Table 15-2: Environmental Values Considered in the Cumulative Impact Assessment 

Environmental Factor 
Environmental value / 
sensitive receptor 

Regional issue of concern Key Indicators 

Flora and Vegetation Threatened and/or 
priority species and 
associated habitat 

Loss of conservation 
significance species from 
land clearing. 

Regional population of 
conservation significant 
species. 

Terrestrial Fauna Terrestrial fauna 
(including short range 
endemics) habitat 

Loss of habitat for 
conservation significant 
species. 

Regional habitat available 
for conservation 
significant species 

Seabirds and shorebirds Impacts to nesting and 
foraging habitat 

Subterranean Fauna Stygofauna assemblage of 
Cape Range and 
associated habitat 

Loss of habitat Habitat (quality, quantity) 
available for conservation 
significant species. 

Marine Fauna Marine Turtles Impact to nesting and 
hatchling behaviour of 
conservation significant 
marine turtles 

Turtle hatchling 
orientation 

Inland Waters Groundwater dependent 
ecosystems: Cape Range 
Subterranean Waterways 

Drawdown impact on 
aquifer water levels 

Standing water level 
threshold values 

Contamination of 
groundwater (nutrients, 
other pollutants) 

Nutrient trigger and 
threshold criteria as 
specified in Inland Water 
EMP (Appendix N) 

Social Surroundings Dark sky values for space 
observation and 
astrotourism 

Loss of dark sky values as a 
result of lighting impacts  

Changes from baseline 
light emission monitoring 
and modelled emissions 

Aboriginal heritage Damage or loss of areas of 
Aboriginal cultural 
heritage 

Mapped locations of 
Aboriginal heritage or 
other significant sites  

World and Natural 
heritage values of 
Ningaloo Coast 

Increased pressures from 
tourism on natural values 
of Ningaloo Coast 

Changes to marine turtle 
nesting / hatchling 
behaviour 
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15.2 Summary of Cumulative Impacts to Environmental Values 

Cumulative impacts have been considered in terms of the resultant change in the condition 
of environmental values and/or sensitive receptor(s) identified within the impact assessment 
sections for each of the key environmental factors (Section 4.2 to Section 10).   A summary of 
the identified environmental values at risk from cumulative impacts is provided in Table 15-3. 
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Table 15-3: Summary of Cumulative Impact Assessment for Key Environmental Values 

Environmental Factor 
Key environmental value / 
sensitive receptor /MNES 

Related Factors 
Key pressures of concern 
relevant to CIA 

Regional issue of 
concern 

Key activities / 
project risks  

Flora and Vegetation Coastal plains 

Limestone cliffs and gullies 

Threatened / priority flora  

Terrestrial Fauna  

Social Surroundings 

Development footprints 

Climate change 

Loss of conservation 
significance species 
from land clearing 

Impact to areas of 
significance to 
Aboriginal heritage 

Clearing of native 
vegetation 

Terrestrial Fauna Conservation significant terrestrial 
fauna (including short range 
endemics) and habitat, 
particularly reptiles 

Seabirds and shorebirds (listed 
migratory species) 

Flora and vegetation (habitat) 

Social Surroundings 

 

Development footprints 

Climate Change 

Loss of habitat for 
conservation 
significant species 
from land clearing 

Impact to areas of 
significance to 
Aboriginal heritage 

Clearing of native 
vegetation 

Subterranean Fauna Stygofauna assemblage (including 
listed Threatened species) of Cape 
Range and associated habitat  

Troglofauna 

Inland waters (water availability) 

Social surroundings (World and 
National Heritage) 

Groundwater drawdown 

 

Loss of habitat  Groundwater 
abstraction 

Contamination (nutrients) Loss of habitat  Water reuse 
(treated wastewater 
irrigation) 

Marine Fauna Marine Turtles (listed Threatened 
and migratory species) 

Social surroundings (World and 
National heritage) 

 

Light pollution 

 

Impact of lighting on 
nesting and hatchling 
behaviour 

Lighting 

 

Tourism/visitation 

 

Disturbance / damage 
from visitation 

Increased Visitation 
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Environmental Factor 
Key environmental value / 
sensitive receptor /MNES 

Related Factors 
Key pressures of concern 
relevant to CIA 

Regional issue of 
concern 

Key activities / 
project risks  

Inland Waters Groundwater dependent 
ecosystems: Cape Range 
Subterranean Waterways 

Stygofauna 

Subterranean fauna (habitat) 

Social surroundings (World and 
National Heritage) 

Groundwater use 

 

Drawdown impact on 
aquifer water levels 
and available 
subterranean fauna 
habitat 

Groundwater 
abstraction for 
potable water 
supply 

Contamination Changes in 
groundwater quality 
and impact on 
subterranean fauna 
habitat 

Water reuse 
(treated wastewater 
irrigation) 

Fuel storage / use 

Social Surroundings 

 

Ningaloo Coast – World and 
National Heritage 

- Intrinsic wilderness 

Flora and Vegetation 

Terrestrial Fauna 

Marine fauna (marine turtles) 

Development footprints 

Tourism/visitation 

Loss of species and 
habitat 

 

Clearing of native 
vegetation  

Increased Visitation 

- Aboriginal heritage 

 

Flora and Vegetation 

Terrestrial Fauna 

Inland Waters 

Marine Fauna 

Development footprints 

Groundwater Use 

Tourism/visitation 

 

Impact to areas of 
significance to 
Aboriginal heritage 

Clearing of native 
vegetation  

Groundwater 
abstraction for 
potable water 
supply 

Increased Visitation 

- Subterranean fauna 

 

Inland Waters Groundwater use 

Contamination 

Changes in 
groundwater 
availability and quality 
and impact on 
subterranean fauna 
habitat 

Groundwater 
abstraction for 
potable water 
supply 

Water reuse 
(treated wastewater 
irrigation) 
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Environmental Factor 
Key environmental value / 
sensitive receptor /MNES 

Related Factors 
Key pressures of concern 
relevant to CIA 

Regional issue of 
concern 

Key activities / 
project risks  

Fuel storage / use 

Department of Defence equities: 
Space surveillance telescope 

Air quality Light Pollution Loss of dark sky values  Lighting 

Dust  Loss of clear sky 
values (dust)  

Clearing of native 
vegetation 

Construction 
activities 
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15.3 Section 16(e) Advice to the minister 

In August 2021, the EPA published their advice to the Minister for Environment, further to the 
Ministerial request of August 2020, under section 16(e) of the EP Act on the potential cumulative 
impacts of proposed activities and developments on the environmental, social and cultural values of 
the Exmouth Gulf (EPA 2021b).  

The environmental impact assessment for the Proposal has considered the recommendations and 
advice in the report to the Minister including the EPA’s expectations for assessing future compatibility 
of activities and developments in Exmouth Gulf and its surrounds, as summarised in Table. 

Table 15-4: Summary of consideration of EPA s16(e) report expectations 

Expectation Consideration  ERD Reference 

Broad regional context On the doorstep of the Ningaloo Coast World Heritage 
Area, the Resort will be low impact and blend into the 
natural environment, with a mix of accommodation 
options to suit many different needs and budgets. Along 
with meeting the demand for accommodation in the 
region, the resort Proposal will create local jobs and 
generate income for local businesses.  
Sensitive to the cultural and natural values, the Resort 
redevelopment will enhance the successful Ningaloo 
destination brand by delivering a quality visitor 
experience. The principles of sustainable tourism sit at the 
centre of the Proponent’s vision for this Proposal which 
will address the needs of visitors, industry, the 
environment, and the Exmouth community. 

Sections 1.3 and 1.4 
 

Critical site selection The Proposal seeks to repurpose an existing, disturbed 
site, that has been used for tourism accommodation for 
over 30 years. The location of the site is within a 
designated tourism node under the local planning scheme 
in accordance with the provisions of the Vlamingh Head 
Master Plan (WAPC 2008). 

Section 1.4 

Protect key social 
surroundings values 

The ERD has considered the potential impact of the 
Proposal individually and cumulatively, with respect to a 
range of social surroundings values, the key values being 
those associated with the Ningaloo Coast World Heritage 
Place and National Heritage area, including: 
• Stygofauna;  
• Cape Range Subterranean Waterways wetland;  
• Listed Marine Turtles; and 
• Dark sky values. 

Section 8 
Section 9 
Section 10 
Section 13 

Adaptable design and 
infrastructure 

The resort infrastructure and operations are designed to 
adapt to future conditions, such as uncertain changes in 
rainfall associated with climate changes and the need to 
conserve groundwater resources where possible. 

The proposal allows for adaption of operations to ensure 
continued sustainability, such as reusing water to replace 
sources otherwise required from potable supply; enabling 
irrigation of treated wastewater to be managed with 
rainfall cycle by diverting to existing evaporation pond; 
incorporation of biodigester to reuse organic wastes in 
place of conventional mulch or fertilisers; building design 
to reduce the need for artificial lighting and intelligent 
lighting design that can be adapted to maintain dark sky 

Section 1 
Section 8 
Section 9 
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Expectation Consideration  ERD Reference 

values while meeting the resort lighting and safety 
requirements. 

Cumulative impacts The cumulative impacts of the Proposal with existing and 
reasonably foreseeable activities in the Exmouth Gulf have 
been considered for each key environmental factor 
individually and then considered in terms of 
interconnections with other key factors with common 
values affected by similar Proposal pressures/activities. 

Sections  
Table 15-3 

Climate change 
consideration  

There is a level of uncertainty with respect to future 
climate projections for this region. As discussed in Section 
1.4.4, rainfall could increase or decrease on the future 
with the wettest case global circulation model results as 
shown projecting a 2 per cent increase in average annual 
rainfall for the Exmouth region in 2050, while the driest 
case shows a 5 per cent reduction (DWER 2021a). The 
majority of climate change projections indicate tropical 
cyclones may become less frequent overall but that the 
strongest tropical cyclones may increase in intensity. 
 
As discussed above, the Proposal has incorporated climate 
change considerations as part of the studies informing the 
design and proposed operation, which can be adapted to 
ensure continued sustainability    

Section 1.4.4 
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16. Conclusion 

This document has provided information about the existing environment and assessment of 
the potential impacts resulting from the Proposal, in a local and regional context. The 
Proponent has conducted relevant environmental studies to inform the environmental 
impact assessment and considers that the information provided in this proposal addresses 
the environmental impacts relevant to the Proposal, individually and cumulatively with other 
existing and foreseeable actions in the region, specifically the proposed MRWA Yardie Creek 
Road Realignment Project.  
 
The mitigation hierarchy has been applied and residual impacts and outcomes in relation to 
each key environmental factor have been assessed and are considered to be reasonable 
following the application of appropriate mitigation and management measures.  
 
It is concluded that, as such, the EPA objectives for all key factors can be met and the residual 
impacts resulting from the Proposal can be adequately managed through the implementation 
of the proposed mitigation measures such that the following environmental outcomes will be 
achieved: 
 
Flora and Vegetation and Terrestrial Fauna 

• No disturbance of native vegetation outside of the disturbance footprint (Figure 1) as 
a result of the Proposal. 

• No significant cumulative impact to flora and vegetation at either a local or regional 
scale, as measured by disturbance to Vegetation Associations within the disturbance 
footprints the combined activities of the Proposal and the proposed MRWA Yardie 
Creek Road Realignment.  

Terrestrial Fauna 

• No Proposal related disturbance of conservation significant terrestrial fauna or fauna 
habitat outside of the disturbance footprint (Figure 1). 

• No significant direct or indirect impacts to terrestrial fauna or fauna habitat as a result 
of the proposal. 

• No significant cumulative impact to fauna at either a local or regional scale, as 
measured by disturbance to broad fauna habitats within the disturbance footprints 
from the combined activities of the Proposal and the proposed MRWA Yardie Creek 
Road Realignment.  

• No significant impacts to seabirds, shorebirds and marine raptors as a result of Proposal 
lighting. 

Subterranean Fauna 

• No disturbance to subterranean fauna outside of the predicted maximum extent of the 
borefield drawdown zones, as shown in Figure 28. 

• No significant cumulative impact to subterranean fauna or fauna habitat as measured 
by the extent of the borefield drawdown zone, as monitored in accordance with the 
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Inland Waters Environmental Management Plan (Appendix N) and compared to the 
spatial separation of existing borefields as shown in Figure 29. 

Marine Fauna 

• No proposal related impacts to marine fauna (marine turtles) listed under the BC Act 
(WA) and the EPBC Act (Cth); and 

• No proposal related changes to marine turtle nesting or hatchling behaviour, as 
determined by monitoring in accordance with the ALMP. 

Inland Waters  

• No adverse impacts to groundwater quality (pH, salinity, nitrogen, phosphorus) within 
the Proposal DE and the borefield drawdown zones, as determined in accordance with 
the monitoring trigger and threshold values and adaptative management measures 
specified within the Inland Water Environmental Management Plan (IWEMP) 
(Appendix N). 

• Groundwater drawdown resulting from Proposal related activities, will not exceed 1m 
from baseline standing water levels. 

• No significant risk of contamination of surface water flow and subsequent infiltration 
to groundwater, as demonstrated by groundwater quality monitored in accordance 
with the IWEMP. 

Marine Fauna 

• No proposal related impacts to marine fauna (marine turtles, seabirds/shorebirds) 
listed under the Biodiversity Conservation Act 2016 (WA) and the EPBC Act (Cth).  

Social surroundings 

• No proposal related direct impacts to known areas of Aboriginal heritage (that are not 
otherwise than in accordance with consent under the AH Act). 

• No proposal related adverse impacts to the environmental values associated with the 
National and World Heritage listed Ningaloo Coast as measured by lighting impact to 
marine turtles and the Defence Space Surveillance Telescope. 

• the proposal will result in the overall conservation and preservation of the State 
heritage listed pair of lighthouse keepers’ quarters Powell House, (Heritage Place no 
00837-constructed 1912; 1943-46; 1990s) to a standard that will retain the place’s 
core heritage values. 

• No proposal related adverse impacts to dark sky values as measured from the SST. 

• No proposal related adverse impacts the recreational and aesthetic amenity of the 
Ningaloo Coast in the vicinity of the resort, in particular, Vlamingh Head Lighthouse 
and Lighthouse Bay. 
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17.2 Index of Biodiversity Surveys for Assessment (IBSA) 

Ecological Survey Data Package IBSA Submission Number IBSA Number 
Ningaloo Lighthouse Development 
Environmental Surveys, Ecoscape 
(Australia) Pty Ltd, October 2018 

IBSASUB-20210406-F51B02E7 IBSA-2021-0158 

Ningaloo Lighthouse Resort Project – 
Targeted Flora Survey, Strategen-
JBS&G, March 2021. 
 

IBSASUB-20210406-F6F32A89 IBSA-2021-0159 

Ningaloo Lighthouse Resort: 
Stygofauna Survey Report, Prepared 
for Tattarang Pty Ltd by Bennelongia 
Pty Ltd, April 2021 

IBSASUB-20211123-CB1E36AA IBSA-2021-0471 

Ningaloo Lighthouse Resort: Short 
Range Endemic Invertebrate Survey, 
Prepared for Tattarang Pty Ltd by 
Bennelongia Pty Ltd, April 2021. 

IBSASUB-20211123-606D57C6 IBSA-2021-0472 
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Appendix A Ecoscape Environmental Surveys 2018 
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Appendix B Strategen-JBS&G Targeted Flora and Vegetation Survey 2021 
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Appendix C Short Range Endemic Invertebrates Survey 
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Appendix D Stygofauna Assessment – Desktop & Field Survey 
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Appendix E Hydrogeological Investigations 
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Appendix F Engineering Servicing Report 
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Appendix G Aboriginal Heritage Surveys and Cultural Heritage Management 
Plan 
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Appendix H Heritage Impact Assessment 
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Appendix I Marine Turtle and Light Monitoring Program 2021 
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Appendix J Artificial Light Assessment and Management Plan 
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Appendix K Local Development Plan 
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Appendix L Greenhouse Gas Assessment 
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Appendix M Visual Impact Assessment 
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Appendix N Inland Water Environmental Management Plan 
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Appendix O Seabird and Shorebird Assessment 
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Appendix P Water Reuse Modelling and Assessment 
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Appendix Q Construction Environmental Management Plan (pending) 
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18. Limitations

Scope of services 

This report (“the report”) has been prepared by Strategen-JBS&G in accordance with the 
scope of services set out in the contract, or as otherwise agreed, between the Client and 
Strategen-JBS&G. In some circumstances, a range of factors such as time, budget, access 
and/or site disturbance constraints may have limited the scope of services. This report is 
strictly limited to the matters stated in it and is not to be read as extending, by implication, 
to any other matter in connection with the matters addressed in it. 

Reliance on data 

In preparing the report, Strategen-JBS&G has relied upon data and other information 
provided by the Client and other individuals and organisations, most of which are referred to 
in the report (“the data”). Except as otherwise expressly stated in the report, Strategen-JBS&G 
has not verified the accuracy or completeness of the data. To the extent that the statements, 
opinions, facts, information, conclusions and/or recommendations in the report 
(“conclusions”) are based in whole or part on the data, those conclusions are contingent upon 
the accuracy and completeness of the data. Strategen-JBS&G has also not attempted to 
determine whether any material matter has been omitted from the data. Strategen-JBS&G 
will not be liable in relation to incorrect conclusions should any data, information or condition 
be incorrect or have been concealed, withheld, misrepresented or otherwise not fully 
disclosed to Strategen-JBS&G. The making of any assumption does not imply that Strategen-
JBS&G has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of 
preparation of this report or the time that site investigations were carried out. Strategen-
JBS&G disclaims responsibility for any changes that may have occurred after this time. This 
report and any legal issues arising from it are governed by and construed in accordance with 
the law of Western Australia as at the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has 
been undertaken and performed in a professional manner, in accordance with generally 
accepted environmental consulting practices. No other warranty, whether express or implied, 
is made. 

The advice herein relates only to this Proposal and all results conclusions and 
recommendations made should be reviewed by a competent person with experience in 
environmental investigations, before being used for any other purpose. 

Strategen-JBS&G accepts no liability for use or interpretation by any person or body other 
than the client who commissioned the works. This report should not be reproduced without 
prior approval by the client or amended in any way without prior approval by Strategen-
JBS&G, and should not be relied upon by other parties, who should make their own enquiries. 
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