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Appendices 

Appendix A -  Pennington Scott 2021a. H2 Hydrogeological Report, Lighthouse Holiday 
Park Redevelopment, January 2021, prepared for Z1Z Resorts Pty Ltd, Perth 
WA. 
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document)  
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1. Executive Summary – Ningaloo Lighthouse Resort Project  

Table S.1: Summary of Proposal details of relevance to this plan 
Aspect Detail 

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

Proponent name Z1Z Resorts Pty Ltd 

Ministerial 
Statement number 

No ministerial statement related to the implementation of the Proposal has been issued 
at this time. 

Purpose of the 
Water 
Management Plan 

The IWQMP describes the water quality monitoring, monitoring criteria, contingency 
actions, management and reporting requirements to occur during construction and/or 
ongoing operations of the Proposal to demonstrate that residual impacts to water 
quality are not greater than predicted.  

Key Environmental 
Protection 
Authority (EPA) 
Factors and 
Objectives 

Inland Waters 
To maintain the hydrological regimes and quality of groundwater and surface water so 
that environmental values are protected. (EPA, 2018) 
Subterranean Fauna 
To protect subterranean fauna so that biological diversity and ecological integrity are 
maintained. (EPA, 2016) 

Condition clause/s No ministerial statement related to the implementation of the Proposal has been issued 
at this time. 

Key components in 
the Water 
Management Plan  

The plan describes water quality monitoring, monitoring criteria, contingency actions 
and reporting requirements.    

Proposed 
construction date 

TBC    
 

EMP required pre-
construction   

Yes 
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2. Context, Scope and Rationale 

2.1 Proposal   

Z1Z Resorts Pty Ltd (the Proponent) is proposing to redevelop the former Ningaloo Lighthouse Caravan 
Park, on Lot 2 and Lot 557 Yardie Creek Road, North West Cape. The 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.  

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; 

• construct a new borefield to supplement the existing, old, borefield to support groundwater 
abstraction; 

• 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 fresh water requirements; and in the longer term, solar and other 
sustainable power generation initiatives. 

Table 2-1 provides a summary of the Proposal. Table 2-2 details the key characteristics of the physical 
and operational elements of the Proposal.  
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Table 2-1: Proposal Summary 
Proposal Title Ningaloo Lighthouse Resort Project, Yardie Creek Road, North West Cape 

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 2-2: 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 

Refer 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 

Refer 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 Refer 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 
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Figure 1 details the location and the development envelope of the Proposal.  

 
Figure 2 details the old (existing) and new bore fields associated with the proposal. To note, the 
monitoring bores indicated are the monitoring bores associated with the old bore field. 
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Figure 1: Location and Proposed extent of physical and operational elements  
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Figure 2: Borefield location 
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2.2 Purpose and Scope 

The IWQMP has been prepared to support the environmental review process of the EPA assessment 
of the Proposal.  

The IWQMP describes the water quality monitoring, monitoring criteria, contingency actions, 
management and reporting requirements to occur during construction and/or ongoing operations of 
the Proposal to demonstrate that residual impacts to water quality are not greater than predicted  

  

2.3 Key Environmental Factors 

The key environmental factors relevant to the IWQMP are:    

• Inland Waters (EPA, 2018); and 

• Subterranean Fauna (EPA, 2016).  

Table 2-3 details the activities, values and potential impacts to key environmental factors.  

 

Table 2-3: Key environmental factors, environmental values and potential impact pathways 

Environmental 
Factor 

Proposal Activities 
affecting the key 
factor 

Objectives 
Potential impacts to key environmental 
factor 

Inland water Groundwater 
abstraction 

To maintain the 
hydrological regimes 
and quality of 
groundwater and 
surface water so that 
environmental 
values are protected. 
(EPA, 2018) 
 

PI1 - Direct impacts on groundwater 
availability as a result of abstraction 
resulting in lowered groundwater table, 
including potential impacts to 
subterranean fauna habitat. 

PI2 - Direct impacts on groundwater 
quality (salinity) as a result of abstraction. 

Treated 
wastewater 
irrigation 
   

PI3 - 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. 

•   

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

Subterranean Fauna Groundwater 
abstraction 

To protect 
subterranean fauna 
so that biological 
diversity and 
ecological integrity 
are maintained. 
(EPA, 2016) 

PI5 - Direct impacts of groundwater 
drawdown. 
  

Treated 
wastewater 
irrigation 

PI6 - Indirect impacts associated with 
changes in water quality, such as alteration 
to nutrient balance and contamination; 
resulting from development and 
operational activities. 

2.4 Condition Requirements 

The Proposal has not yet been assessed by the EPA. No ministerial statement related to the 
implementation of the Proposal has been issued at this time. This section will be populated once 
Ministerial Conditions have been issued.  
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2.5 Rationale and Approach 

The IWQMP has been prepared based on potential impacts identified in the Ningaloo Lighthouse 
Resort Public Environmental Review (PER) (Strategen-JBSG, 2021). The IWQMP describes the water 
quality monitoring, monitoring criteria, contingency actions, management and reporting 
requirements to be implemented during the Proposal construction and/or operations.   

The potential impacts identified have been determined and informed by technical studies and 
investigations.  Based on these studies and investigations, the predicted impacts to inland water and 
subterranean fauna are outlined below in Table 2-4. 
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Table 2-4: Rationale for Provisions 

Surveys and Studies  Survey and studies - findings  Key assumptions and uncertainties Rationale for choice of provisions.  

Value: Subterranean fauna 
Proposed outcome: Avoid impacts to subterranean fauna from the over abstraction of groundwater from the old and new borefield. 
Proposed outcome: Avoid saline water intrusion impacts to groundwater table caused by over abstraction from the old and new borefield.  

Pennington Scott 2021a. H2 Hydrogeological 
Report, Lighthouse Holiday Park Redevelopment, 
January 2021, prepared for Z1Z Resorts Pty Ltd, 
Perth WA (Appendix #)  

The Tulki Limestone beneath the study site is a saline groundwater resource, 
with better quality (brackish to saline) groundwater (3,000 to 14,000 mg/L) 
at the water table, becoming more saline with depth. 
 
The highest measured salinity on the study site was 24,000 mg/L from about 
30 m below the water table, which is still less saline than seawater as 
measured at Exmouth during the program, being 33,200 mg/L. 
 
Seasonal borefield abstraction in the high season is likely to cause 
groundwater salinity in the immediate borefield vicinity to increase 
marginally as better-quality groundwater is sipped from the water table.  
However, water quality would recover over the wetter season, when 
abstraction rates are minimal and when natural recharge over the Cape 
Range is at its highest. 
 
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 Project’s borefield. 
 

Projected that 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 to 0.6 m.    
 

Type of Provisions 
Outcome based selected to manage 
groundwater abstraction at the old and new 
borefields.  
 
Choice of Provisions. 
To address the threat that the lowering of the 
water table has on the potential habitat 
available to stygofauna a trigger of 0.75m 
decrease in the water table is proposed.   
 
To address the threat that increased salinity 
associated with the drawdown of the water 
table has on the potential habitat available to 
stygofauna a trigger of 25,000 mS/cm is 
proposed.   
 

Bennelongia 2021b, Ningaloo Lighthouse Resort: 
Stygofauna Survey Report, Prepared for 
Tattarang Pty Ltd by Bennelongia Pty Ltd, April 
2021. 

Two rounds of stygofauna survey were conducted. The first sampling round 
(12-13 January 2021) focussed on bores within the borefield. The second 
round (15-18 March 2021) repeated the borefield sampling and also sampled 
regional bores. 
 
A total of 477 stygofauna specimens were collected during the two rounds of 
survey. The 10 samples from bores outside the borefield yielded 436 
specimens belonging to 11 species, two of which also occurred in the 
borefield. 
 
In contrast, the 30 samples collected from the borefield yielded only 41 
specimens belonging to four species. 

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 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 threat from Project borefield operations to stygofauna conservation 
values is low. 

Value: Subterranean fauna 
Proposed outcome:  Avoid impacts to subterranean fauna from the irrigation of treated wastewater.   
 

Pennington Scott 2021b. Technical 
Memorandum EPA Nutrient and Hydrogen 
Sulphide Baseline Sampling, prepared for Z1Z 
Resorts Pty Ltd and Strategen-JBS&G, September 
2021 (Appendix #).  

The distribution of groundwater nitrate (NO3-N) across both borefields is 
consistent with groundwater nitrate levels reported elsewhere on the 
Exmouth peninsular Bennelongia (2018, 2020) returning nitrate (NO3-N) 
between 0.07 to 11 mg/L. 
Nitrate levels are highest in the vicinity of effluent evaporation ponds in the 
new borefield, being 11.0 mg/L NO3-N, which implies that there may have 
been some leakage from these ponds. 
Groundwater phosphate levels are generally low throughout the region, 
being in the range of 0.01 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 
 

Whilst the baseline water quality sampling program was completed across 
both borefields, some bores were unable to 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 include: 

• New borefield - seven (7) production bores and two (2) monitoring bores 

• Old borefield – four (4) production bores. 
 

Type of Provisions 
Outcome based selected to manage treated 
wastewater discharge.  
 
Choice of Provisions  
To address the threat to groundwater quality, 
and potential impacts on stygofauna, a trigger 
of:  

- 10 mg/L Total Nitrogen   
- 0.5 mg/L Total Phosphorus is proposed.   
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Surveys and Studies  Survey and studies - findings  Key assumptions and uncertainties Rationale for choice of provisions.  

Bennelongia 2021b, Ningaloo Lighthouse Resort: 
Stygofauna Survey Report, Prepared for 
Tattarang Pty Ltd by Bennelongia Pty Ltd, April 
2021. 

A survey of stygofauna occurrence 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. 
  
Changes in stygofaunal community structure as a result of sewerage effluent 
were demonstrated by Sinton (1984) (in Bennalongia, 2021b), who showed 
changes in both species composition and abundance in New Zealand. Nitrate 
concentrations (usually 8-10 mg/L) did not appear to be the factor 
controlling these changes, which matches observations in the USA where 
elevated levels of organic matter changed stygofaunal community structure 
while nitrogen concentrations remained low. 

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.  
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3. IWQMP provisions 

This IWQMP has been prepared to align with EPA (2021) How to prepare Environmental Protection Act 
1986 Part IV Environmental Management Plans – Instructions. The IWQMP includes the following: 

• outcome-based provisions - focus on monitoring and evaluating specific measurable 
outcomes and are typically driven by trigger and threshold criteria, and  

• objective-based provisions - relate to monitoring and management actions, where specific 
trigger or threshold criteria may not be appropriate for the circumstances.  

In the event that monitoring carried out under the IWQMP determines that the relevant 
Environmental Protection Outcomes are not being achieved, the relevant contingency management 
actions will be implemented until it is demonstrated that the Environmental Protection Outcomes are 
being achieved and will continue to be achieved. 

3.1 Outcome-based Provisions 

The Outcome based provisions for the Proposal are detailed in Table 3-1. 
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Table 3-1: IWQMP Outcome based provisions  

 

EPA Factors and Objectives: 
Inland Waters - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected. (EPA, 2018) 
Subterranean Fauna - To protect subterranean fauna so that biological diversity and ecological integrity are maintained. (EPA, 2016) 

Key Environmental Values: Groundwater quality, Subterranean Fauna 

Key Impacts and Risks 

Inland Waters and Subterranean Fauna –  
Groundwater abstraction  

• PI1 - Direct impacts on groundwater availability as a result of abstraction resulting in lowered groundwater table, including potential impacts to subterranean fauna habitat. 

• PI5 - Direct impacts of groundwater drawdown. 
 

Impacts to water quality  

• PI2 - Direct impacts on groundwater quality (salinity) as a result of abstraction. 

• PI3 - 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. 

• PI6 - Indirect impacts associated with changes in water quality, such as alteration to nutrient balance and contamination; resulting from development and operational activities. 
 

Trigger criteria 
Threshold criteria 

Response actions: 

• Trigger level actions  

• Threshold contingency actions 

Monitoring and Monitoring 
Parameters 

Timing/Frequency of Actions Reporting 

Condition clause - TBC 

1. New bore field - Groundwater abstraction  

Trigger Criteria: 

Groundwater level measured at defined 
monitoring locations and are >0.75 m decrease 
from baseline ground water levels (SWL 
(mAHD))  

(SWL as per Pennington Scott, 2021a) 

Trigger level actions (during construction and/or operations): 

If Trigger exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Reduce abstraction by 50% until groundwater level recovered to 
<0.5m below SWL.  

• Increase monitoring frequency to every 3 months until 
groundwater level recovered to <0.5m below SWL. 

Referring to Figure 2 ,  Monitoring 
bores: 

- LH08M,  

- LH06M,  

- LH04M,  

- LH07M,  

- LH01M, and  

- LH02M 

Water quality parameters to be 
sampled - SWL (mAHD) 

 

6 monthly (in field measurement) – ongoing See Section 4.2 

 

 

 

 

 

 

Report any exceedance of threshold 
criteria and contingency actions that 
have been implemented due to the 
exceedance of threshold criteria 
within 48 hours to DWER.  

 

 

Threshold Criteria:  

Groundwater level measured at defined 
monitoring locations and are >1 m decrease 
from baseline ground water levels (SWL 
(mAHD))  

(SWL as per Pennington Scott, 2021a) 

Threshold contingency actions (during construction and/or operations): 

If Threshold exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Stop abstraction from production bore immediately until 
recovered to <0.5m below SWL.  

• Increase monitoring frequency to monthly until groundwater 
level recovered to <0.5m below SWL. 

Monthly (in field measurement) – when Threshold 
exceeded.  

Condition clause – TBC 

2. New bore field - Impacts to water quality – salinity  

Trigger Criteria: 

Changes to groundwater quality at defined 

monitoring locations to >25,000 S/cm.      

(Pennington Scott, 2021a) 

Trigger level actions (during construction and/or operations): 

If Trigger exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Reduce abstraction by 50% until recovered to <20,000 S/cm     

Referring to Figure 2 

Production bores: 

- LH08P,  

- LH09P,  

Monthly (in field measurement) - ongoing See Section 4.2 
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Threshold Criteria:  

Changes to groundwater quality at defined 

monitoring locations to >27,500 S/cm.      

(Pennington Scott, 2021a) 

Threshold contingency actions (during construction and/or operations): 

If Threshold exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Stop abstraction from production bore immediately until 

recovered to <20,000 S/cm     

• Increase monitoring frequency to fortnightly until recovered to 

<20,000 S/cm.      

- LH06P,  

- LH11P,  

- LH4P, and  

- LH07P. 

 

Water quality parameters to be 
sampled – pH and EC (salinity)  

Fortnightly (in field measurement) – when Threshold 
exceeded. 

 

Report any exceedance of threshold 
criteria and contingency actions that 
have been implemented due to the 
exceedance of threshold criteria 
within 48 hours to DWER.  

 

Condition clause - TBC 

3. New bore field - Impacts to water quality – nutrients  

Trigger Criteria: 

Changes to groundwater quality at defined 
monitoring locations to:  

>10 mg/L Total Nitrogen 

> 0.5 mg/L Total Phosphorus 

   

Trigger level actions (during construction and/or operations): 

If Trigger exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Investigate event to locate point source.  Define mitigation 
measures if deemed appropriate.   

Existing production bore LHO8P – 
refer Figure 2. 
 
Water quality parameters to be 
sampled –  
N NH3  
N NO2  
N NO3 
N NOX  
N TKN  
Total Nitrogen,  
Total Phosphorus  
P total soluble 
BOD 

6 monthly (Sample collection (field)/ Analysis (lab)) – 
ongoing 

See Section 4.2 

 

 

 

 

 

 

Report any exceedance of threshold 
criteria and contingency actions that 
have been implemented due to the 
exceedance of threshold criteria 
within 48 hours to DWER.  

Threshold Criteria: 

Changes to groundwater quality at defined 
monitoring locations to  

>15 mg/L Total Nitrogen 

> 1 mg/L Total Phosphorus  

Threshold contingency actions (during construction and/or operations): 

If Threshold exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Investigate event and define mitigation measures. 

• Report to DWER. 

Monthly (Sample collection (field)/ Analysis 
(laboratory))  until levels return to below Trigger 
values.  

Condition clause - TBC 

1. Old borefield  - Groundwater abstraction 

Trigger Criteria: 

Groundwater level measured at defined 
monitoring locations and are >0.75 m decrease 
from baseline ground water levels (SWL 
(mAHD))  

(SWL as per Pennington Scott, 2021a) 

Trigger level actions (during construction and/or operations): 

If Trigger exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Reduce abstraction by 50% until groundwater level recovered to 
<0.5m below SWL.  

• Increase monitoring frequency to every 3 months until 
groundwater level recovered to <0.5m below SWL. 

Monitoring locations , refer to Figure 

2: 

- Bore B 

- Bore D  

- New Bore 2 

- New Bore 3 

Water quality parameters to be 
sampled - SWL (mAHD) 

 

6 monthly (in field measurement) – ongoing See Section 4.2 

 

 

 

 

 

 

Report any exceedance of threshold 
criteria and contingency actions that 
have been implemented due to the 
exceedance of threshold criteria 
within 48 hours to DWER.  

 

 

Threshold Criteria:  

Groundwater level measured at defined 
monitoring locations and are >1 m decrease 
from baseline ground water levels (SWL 
(mAHD))  

(SWL as per Pennington Scott, 2021a) 

Threshold contingency actions (during construction and/or operations): 

If Threshold exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Stop abstraction from production bore immediately until 
recovered to <0.5m below SWL.  

• Increase monitoring frequency to monthly until groundwater 
level recovered to <0.5m below SWL. 

Monthly (in field measurement) – when Threshold 
exceeded.  
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Condition clause – TBC 

2. Old borefield - Impacts to water quality – salinity  

Trigger Criteria: 

Changes to groundwater quality at defined 

monitoring locations to >25,000 S/cm.      

(Pennington Scott, 2021a) 

Trigger level actions (during construction and/or operations): 

If Trigger exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Reduce abstraction by 50% until recovered to <20,000 S/cm     

Monitoring locations (see  Figure 2) 
Bore B 

- Bore D  

- New Bore 2 

- New Bore 3 

Water quality parameters to be 
sampled – pH and EC (salinity)  

Monthly (in field measurement) - ongoing See Section 4.2 

 

 

 

 

Report any exceedance of threshold 
criteria and contingency actions that 
have been implemented due to the 
exceedance of threshold criteria 
within 48 hours to DWER.  

 

Threshold Criteria:  

Changes to groundwater quality at defined 

monitoring locations to >27,500 S/cm.      

(Pennington Scott, 2021a) 

Threshold contingency actions (during construction and/or operations): 

If Threshold exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Stop abstraction from production bore immediately until 

recovered to <20,000 S/cm     

• Increase monitoring frequency to fortnightly until recovered to 

<20,000 S/cm.      

Fortnightly (in field measurement) – when Threshold 
exceeded. 

Condition clause - TBC 

1. Treated wastewater irrigation area - Impacts to water quality – nutrients  

Trigger Criteria: 

Changes to groundwater quality at defined 
monitoring locations to:  

>10 mg/L Total Nitrogen 

> 0.5 mg/L Total Phosphorus 

     

  

Trigger level actions (during construction and/or operations): 

If Trigger exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Investigate event to locate point source.  Define mitigation 
measures if deemed appropriate.   

Monitoring location refer Table 3-2.  

 

Water quality parameters to be 
sampled –  

N NH3  

N NO2  

N NO3 

N NOX  

N TKN  

Total Nitrogen,  

Total Phosphorus  

P total soluble 

BOD 

6 monthly (Sample collection (field)/ Analysis (lab)) – 
ongoing 

See Section 4.2 

 

 

 

 

 

 

Report any exceedance of threshold 
criteria and contingency actions that 
have been implemented due to the 
exceedance of threshold criteria 
within 48 hours to DWER.  

 

Threshold Criteria: 

Changes to groundwater quality at defined 
monitoring locations to  

>15 mg/L Total Nitrogen 

> 1 mg/L Total Phosphorus  

Threshold contingency actions (during construction and/or operations): 

If Threshold exceeded:  

• Re-examine monitoring results (QA/QC) to validate data. Re-
monitor if required.  

• Investigate event and define mitigation measures. 

• Report to DWER. 

Monthly (Sample collection (field)/ Analysis (lab)) until 
levels return to below Trigger values. 
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3.2 Monitoring Method 

Groundwater sampling (as detailed in Table 3-1) will be conducted in alignment with the 
requirements of AS/NZS 5667.11:1998 Water Quality – Sampling, Part 11: Guidance on sampling of 
groundwaters. 

 

3.3 Monitoring Locations - New Borefield 

Table 3-2 details the coordinates of the new monitoring bore in the resort treated wastewater 
irrigation area.  
 

Table 3-2 Coordinates for the monitoring bore to be located within the resort treated wastewater 
irrigation area.   

Mapping Coordinates   

Easting 201662 
 

Northing 7585529 
 

 

  

3.4 Objective-Based Provisions 

The objective-based provisions for the Proposal are detailed in Table 3-3.  
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Table 3-3 IWQMP Objective based provisions  

 

EPA Factors and Objectives: 
Inland Waters - To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected. (EPA, 2018) 
Subterranean Fauna - To protect subterranean fauna so that biological diversity and ecological integrity are maintained. (EPA, 2016) 

Key Environmental Values: Groundwater quality, Subterranean Fauna 

Key Impacts and Risks 

Inland Waters and Subterranean Fauna –  
Groundwater abstraction  

• PI1 - Direct impacts on groundwater availability as a result of abstraction resulting in lowered groundwater table, including potential impacts to subterranean fauna habitat. 

• PI5 - Direct impacts of groundwater drawdown. 
 

Impacts to water quality  

• PI2 - Direct impacts on groundwater quality (salinity) as a result of abstraction. 

• PI3 - 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. 

• PI4 - Changes to surface water flow into the surrounding environment as a result of site infrastructure.  

• PI6 - Indirect impacts associated with changes in water quality, such as alteration to nutrient balance and contamination; resulting from development and operational activities. 
 

Management targets Management Actions Monitoring   Timing/Frequency of Actions Reporting 

Condition clause - TBC 

Groundwater abstraction 

No long-term changes to groundwater 
table levels.  

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 salt 
water interface which is at least 10 metres below the base of 
the production bore screens.  

Confirm design and installation as per design.  

 Inspection and audits 

 

Once, prior to and, once, post construction.  See Section 4.2 

  

 

All production bores to be pumped at no more than 0.5 L/sec 
through the tourist season. 

 

Inspection and audits Monthly inspections during tourist season.  

Groundwater quality 

No long-term changes to groundwater 
quality.   

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

Inspection and audit Once post construction.  See Section 4.2 

  

Fuel storage 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.  

Inspection and audit Once post construction. 

Surface Water flow 

No surface erosion and associated 
impacts to surface water flow. 

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

Inspection and audits At construction, then annually  See Section 4.2 

 

Positioning of 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. 

Inspection and audit At construction 
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4. Review of the IWQMP and Reporting 

4.1 Adaptive Management and Review 

The Proponent will implement an adaptive management system to provide a robust management 
plan, which effectively meets the environmental objectives.  To achieve this, the WMP will be 
reviewed regularly (at least every two years) to ensure that the plan takes into consideration: 

• any public comments received during the Proposal assessment;  

• any revision or change to the Proposal approved under the EP Act;  

• outcomes of ongoing consultation with DWER and other relevant stakeholders as a result of 
monitoring; 

• outcomes of compliance assessment reporting; 

• continuous improvement; and  

• changes in regulatory or corporate requirements.   

 

If the IWQMP is revised, a copy of the revised IWQMP will be provided to the CEO of DWER (or 
delegated officer) for approval prior to implementation. 
 

4.2 Annual Reporting 

It is expected that annual reporting will be a requirement of the Ministerial Statement.   

This section will be updated to reflect these requirements.  

An annual compliance assessment report (CAR) will be submitted to demonstrate compliance with the 
IWQMP.  

The following information is expected to be provided annually:  

1. All monitoring data and any reportable incidents;   

2. An analysis and interpretation of monitoring data to demonstrate compliance; and  

3. An assessment of the effectiveness of monitoring, management and contingency measures 
implemented as detailed in Table 3-1.   
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5. Stakeholder Consultation 

Consistent with the EPA’s expectations for the IWQMP to align with the principles of Environmental 
Impact Assessment (EIA), the Proponent consulted with stakeholders, including but not limited to 
DWER during the development of the EPA referral.  The Proponent will continue to maintain effective 
communication with local and regional stakeholders throughout the delivery of the Proposal. 

Comments received during the environmental review assessment on the IWQMP will be considered, 
and changes made where considered relevant.  
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Appendix A -  Pennington Scott 2021. H2 Hydrogeological Report, 
Lighthouse Holiday Park Redevelopment, January 2021, prepared for Z1Z 
Resorts Pty Ltd, Perth WA. 
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7. 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 project 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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