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ABBREVIATIONS
The following terms used in the Water Management Plan.

ANZECC

Australian and New Zealand Environment and
Conservation Council

ANSIA

Ashburton North Strategic Industrial Area

Bq/g

Becquerel per gram

DMIRS

Department of Mines, Industry Regulation and
Safety

DWER

Department of Water and Environmental Regulation

JTSI

Department
Innovation

mg/L

Milligrams per litres

MREC

Mixed Rare Earths Carbonate

Mtpa

Million tonnes per annum

WAPC

Western Australian Planning Commission
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1.0

INTRODUCTION

1.1

PROJECT BACKGROUND
Hastings Technology Metals Limited (Hastings) is a leading Australian rare earths company. The
proposed Onslow Rare Earths Plant (OREP, also referred to as the “Site” or “Project”) (Figure 1) will
process a mineral concentrate from the proposed Yangibana Rare Earths Project site approximately
300 km (direct) southeast of Onslow. The mineral concentrate will undergo a hydrometallurgical
process to produce a mixed rare earth carbonate (MREC) which will be exported to overseas
customers
This Water Management Plan has been prepared to support the Development Application for the
OREP located at the Ashburton North Strategic Industrial Area (ANSIA) to describe the water
management associated with the operation phase of the project, including stormwater management,
water quality protection measures, potable water supply and wastewater disposal.

Figure 1 Site Location
1.2

PROPOSED DEVELOPMENT
Hastings proposes to develop a process plant, evaporation pond and associated infrastructure at the
site. An indicative Site Plan is provided in Appendix 1. The proposal involves the transport and
processing of a beneficiation concentrate from the mine site (Yangibana Rare Earths Project) to the
Onslow Rare Earths Plant to undergo hydrometallurgical processing to produce a Mixed Rare Earth
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Concentrate (MREC) product. The MREC is packaged in Bulka bags and then placed in sea
containers prior to road transport via existing roads to a port facility. A flow diagram of the
hydrometallurgical process is provided in Appendix 2.
The processing plant will produce approximately 15,000 tpa of MREC product. Gypsum and waste
liquors will be stored in evaporation ponds adjacent to the plant. Tailings (33 Bq/g) will be transported
back to the mine site for storage in an approved Tailings Storage Facility (TSF).
Natural gas, power and water service infrastructure lies close to the site. Water will be abstracted from
the Birdrong Aquifer (MDW4 water bore) but will need to be treated in a reverse osmosis plant to
remove salt and naturally occurring low-level radionuclides (Discussed further in Section 3.0).
The site will have a life of approximately twenty years; however, this may be extended subject to
outcomes of on-going mineral exploration and economic conditions (Trajectory, 2021).
1.3

PLANNING BACKGROUND
In 2008, the Western Australian State Government determined that a new hydrocarbon processing
precinct would be established in the Pilbara, in order to derive maximum benefit from substantial gas
discoveries off the North West coast. The ANSIA was subsequently established and has a critical role
in providing for future energy needs by taking advantage of hydrocarbon resources found in the
Northern Carnarvon Basin.
The Department of Jobs, Tourism, Science and Innovation (JTSI) is the lead agency for the ANSIA,
and LandCorp (Industrial Lands Authority) is the industrial estate manager. The following is a summary
of major milestones at the ANSIA:


In 2010 the ANSIA Special Control Area was adopted by the Shire of Ashburton (Shire) and
Commission, establishing the planning framework for the area



In 2011 the ANSIA Structure Plan was approved by the Shire and Commission, establishing the
land use framework, and staging in more detail



In 2012 LandCorp (Industrial Lands Authority) leased land to Chevron for the Wheatstone LNG
Project and BHP Billiton for the Macedon Domestic Gas Plant. Since the Macedon Domestic
Gas Plant has been operating since 2013 and the first shipment of LNG from Wheatstone was
announced in 2017



In 2013 LandCorp’s (Industrial Lands Authority) General Industrial Area zoned ‘Industry’ under
the Shire’s Local Planning Scheme No. 7 (LPS 7); •



In 2013 the Shire adopted a Scheme Amendment for the ANSIA ‘Future Industry Area’ to rezone
the area to ‘Strategic Industry’ under the Shire’s LPS No. 7; and



In 2016, the Improvement Scheme was gazetted to ensure efficient planning of the ANSIA as a
strategic industrial area (TBB, 2019)

In summary the statutory land use planning framework of the ANSIA is provided by:
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Improvement Plan No.41: Ashburton North Strategic Industrial Area



Improvement Scheme No 1: Ashburton North Strategic Industrial Area (TBB, 2019)

Improvement Plan No. 41: Ashburton North Strategic Industrial Area authorised the making of
Improvement Scheme No. 1: Ashburton North Strategic Industrial Area which was gazetted on 30
September 2016 and included amendments to rezone areas of the Industry Protection Zone to General
Industry to allow for additional landuses and greater flexibility in the type of industries which can occur
in the ANSIA.
The scheme is now operational and replaces the Shire of Ashburton’s Town Planning Scheme No. 7
as the land use planning instrument for the ANSIA. The finalisation of the scheme means that the
Western Australian Planning Commission (WAPC) is now the responsible authority for the assessment
of development applications.
The Department of Water and Environmental Regulation (DWER) have advised Hastings that the
hydromet process plant will be defined as a Schedule 1 prescribed premise under Category 44: Metal
smelting or refining. The Department of Planning, Lands and Heritage (DPLH) determined that the
process plant will be defined as ‘Industry – noxious’ under the ANSIA Improvement Scheme No. 1
which is an ‘A’ use in the ‘General Industry’ zone meaning that the use is not permitted unless the
WAPC has exercised its discretion by granting development approval after public advertising.
Hastings intends to submit a Works Approval and Licence Application to DWER to meet its obligations
to comply with Part V of the Environmental Protection Regulations 1987.
1.4

GUIDING DOCUMENTS
Extensive reporting and site investigations have been completed for the ANSIA. Additionally, Hastings
has undertaken several site investigations as part of their due diligence and site design requirements.
The applicable technical documents used to guide the preparation of this Water Management Plan
include.


District Water Management Strategy (DWMS) (ENV 2010)



Ashburton North Strategic Industrial Area. Basis of Design for Hydrological Planning Study
(BG&E 2011)



Ashburton North Strategic Industrial Area – Local Water Management Strategy (LWMS) (BG&E,
2012)



Ashburton North Strategic Industrial Area – Stage 2 Engineering Concept Report (BG&E, 2012)



Yangibana Rare Earths Project. Onslow Desktop Hydrology and Hydrogeology Assessment
(RPS, 2021)



Yangibana Rare Earths Project. Onslow Evaporation Pond Waste Assessment. (Trajectory,
2021)
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1.4.1

Local Water Management Strategy
The LWMS (BG&E, 2012) focuses on Stage 1B and 1C of the ANSIA. The site is in Stage 1C and
is therefore applicable to the proposed development. The LWMS identified the following key risks
and opportunities which need to be addressed at the detailed design stage.


Scarcity of good fill material, fill levels and infiltration to perched groundwater



Providing adequate flood protection to Ashburton River



Controlling sediment runoff to Ashburton River



Providing temporary water supply and wastewater treatment options until centralised
infrastructure is in place



Responding to water scarcity by harvesting and recycling water where possible to minimise
discharge to the river system



Incorporating water pollution control strategies at the lot scale.
The LWMS states that the proponents developing the lots are responsible for preparing their
own drainage plans and installing appropriate pollution control measures. The WMP details
these measures as well as the potable water and wastewater servicing arrangements.

1.5

WATER MANAGEMENT OBJECTIVES
The water management design objectives for the site align with the objectives cited in the DWMS (ENV
2010) and the LWMS (BG&E 2012) and include:


Manage the water regime



Maintain appropriate aquifer levels, recharge, and surface water characteristics in accordance
with assigned beneficial uses



Manage groundwater recharge sustainably



Ensure that impacts including cumulative impacts, are managed to protect the long-term health
of waterways, aquifers, wetlands, springs, floodplains and estuaries



Minimise the export and impact of pollution from sewerage



Encourage water conservation through ensuring the quality and quantity of water is appropriate
for the purpose



Minimise the import and use of scheme water



Promote opportunities for localised supply
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2.0

EXISTING ENVIRONMENT

2.1

SITE LOCATION
Onslow is a coastal town in the Pilbara region of Western Australia, 1,386 km north of Perth, in the
Shire of Ashburton local government area. The ANSIA is approximately 8000 ha and is located 12km
southwest of Onslow and 2km from the Ashburton River.
The site is located on the eastern perimeter of Stage 1C within the ‘General Industrial’ zone of the
ANSIA Locality Plan.

2.2

EXISTING LANDUSE
The historical landuse within the ANSIA is predominately pastoral with native vegetation.

2.3

CLIMATE
The site has an arid tropical climate, which experiences summer weather patterns extending from
October through to April, and winter patterns extending from May through to September. Summer
patterns are characterised by very hot daytime temperatures, often exceeding 40oC between
November and February, and highly episodic intense rainfall. Winter weather patterns are
characterised by low rainfall and moderate temperatures with average daytime temperatures of 25oC.
The average annual rainfall ranges from 230-350mm and mainly falls between the months of January
and April. Rainfall patterns can vary dramatically due to the influence of tropical cyclones, which cause
major flows in most rivers every one to three years. Being in the Pilbara, Onslow is susceptible to
cyclone activity between November and April.
River flows are typically short lived. Rainfall can be erratic and very localised due to thunderstorm
activity.

2.4

TOPOGRAPHY AND DRAINAGE
The site is located on a localised dune system and topographic high of 15m AHD and a low of 7mAHD
at the east and western boundaries.
Surface water runoff from the west of the site flows towards Hooley Creek and surface water flow from
the east flows towards Quick Mud Creek in major rainfall events. A series of clay pan lakes are located
along the western extent of the site and are characteristic of the broadly flat nature of the Hooley Creek
catchment. These features are ephemeral and retain water after rain events (RPS, 2021).
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Figure 2 Site Topography and Drainage (RPS, 2021)
2.5

GEOLOGY AND SOILS
A Geotechnical Investigation (Galt, 2011) describes the soil and stratigraphy across the ANSIA area
as Holocene aged surficial deposits associated with dune, clay pan, supratidal and intertidal flats. The
report states that the developable area South of the Macedon plant and in stage 1C, which the site is
located in, are divided into two distinct geotechnical zones, the dune zone and the sand plain.
The site is in the dune zone which is characterised by surface levels typically higher than 4m AHD and
is underlain by sands, and silty sands with occurrences of sandy gravels and clays at depth.

2.6

ACID SULPHATE SOILS
Acid sulphate soils risk mapping by DWER rates the ANSIA from low to high with the high risk areas
located close to the coast in the low lying tidal areas between 0 and 3 mAHD.
The site is mainly mapped as having no to a moderate to low risk of containing acid sulphate soils.

2.7

SURFACE WATER
The ANSIA is located within the catchment of the Ashburton River at its most downstream end the
Ashburton River Delta. The Ashburton River Delta is a highly dynamic system. Catchment divides
between the Ashburton River Mouth, Southwest Catchment and Hooley Creek Catchment are of
comparatively low topographical relief. As such, the catchment divides are frequently (ARI of less than
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two years) over-topped during flood events. Consequently, the Ashburton River in flood may affect
flood levels and stream flow in both the Southwest and Hooley Creek catchments (URS 2010).
The nearest watercourse to the site, Quick Mud Creek is located approximately 1km east of the site.
Stream flow in Quick Mud Creek is rare and ephemeral, occurring after localised or regional rainfall
events. The area is commonly known to have long periods of no flow and short episodic periods of
high flow. When there is high flow, discharge occurs onto the supratidal saline flats, which then drain
to the ocean.
Currently the creek incorporates culverts to transmit most stream flow events and a floodway for
periods of no flow. According to URS 2014 (in RPS, 2021), these episodic rainfall events promote
groundwater discharge into low flow channels of the Quick Mud Creek forming pools in the
watercourse. It is unlikely that the creek will completely flood and affect the site.
A MIKE FLOOD HD hydrodynamic model from previous studies conducted by URS, 2010 for the
Ashburton Creek indicates that:

2.7.1



The 1-year ARI (Average recurrence interval) event does not reach Quick Mud Creek. The main
channel of the Ashburton contains the majority of the flow.



The 2-year ARI flood events reach Quick Mud Creek with a total volume of 28.7GL over the
flood duration; Quick Mud Creek discharges straight to sea.

Tide and Storm Surge
The northern part of the ANSIA is potentially impacted by storm surges associated with tropical
cyclones. However, the site is too elevated and distanced from the coast to be impacted by tides and
storm surges.
The highest recorded tide (HRT) within the ANSIA is 1.68m AHD and the lowest recorded tide (LRT)
is -1.99m AHD, with the mean sea level of 0.06m AHD (DPI, 2004).
Storm surge represents a potential significant constraint to development within the ANSIA and in the
context of predicted rising sea levels and increased cyclonic events. The worst-case storm surges
occur when a severe cyclone passes near the coast concurrent with a high tide. A study for the Shire
of Ashburton at Onslow (GEM, 2000) quantified storm surge risk. The 100 Year ARI storm surge is
estimated to be 4.7m AHD in the vicinity of the Ashburton River mouth.
The topography of the site ranges between approximately 7m AHD to 15m AHD, which is significantly
higher than the 100yr ARI storm surge of 4.7m AHD.

2.8

GROUNDWATER
URS have previously undertaken groundwater drilling in the ANSIA area. The ANSIA is geologically
over the North Carnarvon Basin, with the underlying hydrogeological formations grouped into four
distinct aquifers. In descending order of depth from natural surface these are: Coastal alluvial aquifers,
Trealla limestone aquifer, Yarraloola conglomerate aquifer and Lyons group aquifer.
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Many assessments focus on the Bridrong Sandstone (and associated aquifers), as this regional
aquifer system has historically been the predominant source for stock and domestic water supplies.
The Bridrong Sandstone is the most significant regional confined aquifer in the Basin.
The ANSIA is located within the intertidal zone. Shallow saline and hypersaline groundwater occurs
as a result of tidal inundation, unconfined groundwater discharge and evaporation effects associated
with shallow water table settings. Highly confined aquifers have low tidal efficiency (less groundwater
level fluctuation subject to tidal amplitude).
2.8.1

Groundwater Levels
Groundwater levels vary with topography, with higher groundwater levels occurring beneath dunes
and lower groundwater levels adjacent to tidal flats (LandCorp, 2015 in RPS 2021). Groundwater levels
are usually very close to the ground surface in these low-lying areas. Groundwater levels range from
6m AHD in the south of the AINSA to 0.2m AHD near the coast.
The site is underlain by a local groundwater mound associated with the dune system. Groundwater
flows radially away from the site with the predominant local flow from the east of the site towards Quick
Mud Creek, while groundwater from the west of the site flows towards the tidal flats/Hooley Creek
drainage, which is like the surface water flow patterns.
During the geotechnical investigations in June 2021 (Galt, 2011), groundwater was generally
encountered at 1-2m AHD which translates to depths of 5 – 14 m below ground level.

2.8.2

Groundwater Quality
URS 2010a included groundwater analysis which indicates that the local groundwater is brackish to
hypersaline, near neutral to slightly alkaline and a sodium-chloride type. The distribution of TDS in the
groundwater shows vertical salinity stratification, with TDS level varying between 2000 to
200,000mg/L.
The URS study installed monitoring bores as well as point piezometers. Dissolved metals also occur
in groundwater from most monitoring bores below specified ANZECC
Dissolved metals also occur in groundwater from most monitoring bores below specified ANZECC
trigger values for most of the bores except some localised bores with high single values that triggers
the average copper, lead and zinc concentration to be above the ANZECC guidelines.
Relevant figures from the LWMS are provided in Appendix 3 to illustrate some of the information
discussed throughout Section 2.0.
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3.0

WATER SERVICING

3.1

POTABLE WATER SUPPLY
The Bridrong sandstone aquifer is the proposed water source for the Project. The Macedon Deep Well
(MDW4) was constructed in 2011 by BHP Billiton Petroleum (URS Australia Ltd Pty, 2014) for
groundwater supply associated with the Macedon Gas Plant, which has been operating since 2013
(TBB, 2019).
The bore was drilled to a total depth of 401m and screened between 360m to 390m in the Bridrong
Aquifer. The Water Corporation have obtained a water abstraction licence to abstract water from
MDW4 (WRI 179732).
Hastings is currently in discussions with the Water Corporation to supply water to the site from the
MDW4 bore. As groundwater is brackish to saline, Hastings intends to construct a reverse osmosis
plant onsite to provide a potable water supply to the site.

3.2

WASTEWATER DISPOSAL
An onsite wastewater management system is required. This system may be temporarily used until a
centralised wastewater treatment facility for the ANSIA is constructed.
Iconic Water Solutions have provided Hastings with a concept design for a containerised wastewater
treatment plant with an estimated throughput of 30,000L/day which will treat the wastewater to
<30mg/L Total Nitrogen and <8mg/L Total Phosphorus.
An irrigation field of 10,000m2 or 100m x 100m will be provided to irrigate the treated effluent to land
using hammer sprinklers.
The site is expected to operate 24hrs a day with 14 personnel working night shift and 28 personnel
working day shift, not including itinerant personnel. The Iconic wastewater system will be based on a
peak workforce of 300 personnel and a hydraulic loading of 75-100L/person/day to accommodate the
maximum loading during a planned shutdown.
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4.0

WATER MANAGEMENT PLAN

4.1

STORMWATER MANAGEMENT
The concept drainage design has been developed by engineers DRA Global and is provided in
Appendix 4. Earthworks pads have been designed to limit the extent of cut to fill works and matching
where possible existing gradients and surface water catchments. The site is divided into surface water
catchments and pad slopes have been designed to have a minimum 1-2% fall to ensure they are free
draining and directing water away from infrastructure.
Peak flows have been calculated using the Rational Method with a C Value of 0.9 (well compacted
and impermeable unsealed pavement) and using rainfall intensities from the Bureau of Meteorology.
Channel erosion control protection in the form of appropriate drop structures, rock check dams, rocklined channels or concrete lined channels are provided where scour velocities for unlined channels
are reached.
Sedimentation ponds will be used to provide water quality treatment and designed to contain the
rainfall runoff depth from the 5-day 85th percentile rainfall event (36.7 mm), in accordance with the
International Erosion Control Association’s Best Practise Erosion and Sediment Control (2008). The
detailed design of sedimentation ponds will be based on settlement of larger particles via gravity with
flocculation used as required to meet discharge timeframes in accordance with International Erosion
Control Association’s Best Practise Erosion and Sediment Control.
The western side of the site will drain to an existing topographical low point, while the eastern side of
the site will drain to a constructed sedimentation pond. Once the capacity of the pond has been
exceeded the stormwater will overtop the pond and enter the receiving environment.

4.2

GROUNDWATER MANAGEMENT
During the geotechnical investigations in June 2011 (Galt, 2011), groundwater was generally
encountered at 1-2 mAHD which translates to depths of 5 – 14 m below ground level. Groundwater
control is therefore not likely to be required.

4.3

FLOOD MANAGEMENT
The LWMS (BG&E, 2012) recommends the site requires a minimum pad level of 6.0m AHD to protect
the site from flooding. The site is located on a small hill with topography ranging from 7 – 15 mAHD.
Pad levels will be no lower than 6m AHD to provide adequate flood protection.
The pad level of each lot has been suggested based on the 100 year ARI water level with 0.5m
freeboard provided. Major natural waterways around the development lots were investigated and
mapped based on the 2D modelling results. These natural existing waterways are suggested to be
reserved to allow river floods to discharge through the development area without inundating the lots
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A considerable amount of hydrological investigations and flood modelling has been undertaken of the
ANSIA by several proponents including URS Corporation on behalf of BHPB Petroleum and Chevron
for the Macedon and Wheatstone gas projects, now located in the ANSIA, which included:


Detailed hydrological calculation of the ANSIA area, including the access corridor



Extensive 2D flood modelling of the proposed ANSIA development and adjacent infrastructure



Review, revision and approval of hydrology in consultation with Main Roads WA (MRWA).

The least flood affected areas have been identified as potential areas for development. The areas
remaining dry from flood water or with negligible water depth and away from the natural buffered
existing waterways have been divided into sizable lots. These lots were then further investigated for
potential issues with fauna and flora habitats, geotechnical and serviceability requirements (LWMS,
2012).
The site was identified as one of the potential areas for development following these investigations.
4.4

WATER QUALITY PROTECTION
Water quality protection measures in the stormwater drainage design and hydrometallurgical
processing plant are required to protect local water resources.

4.4.1

Drainage Design
The drainage design includes roadside swales and erosion control structures which convey
stormwater to one of two sedimentation ponds designed to contain the rainfall runoff depth from the
5-day 85th percentile rainfall event (36.7 mm).

4.4.2

Waste Streams
A Waste Assessment (Trajectory, 2021) has been prepared for the site to characterise the various
waste streams from the hydrometallurgical plant. An evaporation pond will be used to manage the
waste streams from the processing plant. The main component of the waste material is calcium
sulphite (53.1%) and Gypsum (38.8%). The evaporation pond will have a double liner system
consisting of a clay liner overlain with a high-density polyethylene liner (Trajectory, 2021).
The evaporation pond will have the capacity to manage approximately 500,000 m3/yr of inert gypsum
and liquid waste and will include additional capacity to hold rainfall directly falling into the evaporation
pond from a 100-year ARI rainfall event. A 300mm freeboard between the top water level and top of
basin will be maintained at all times.
The detailed design of the evaporation pond will include seepage and stability modelling. A final design
report will be issued to DWER to summarise the life of mine design of the evaporation pond(s). The
design details, operational requirements, monitoring details and closure plan will be developed and
presented to DWER.
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4.4.3

Radiation Controls
A Radiation Impact Assessment (JRHC, 2021) has been prepared which characterises the various
intermediatory and final product and waste streams and assesses the potential impact on workers and
the public and the receiving environment. The beneficiation concentrate and hydomet tailings are
considered low level radioactive materials. The modelling concludes potential radiological impacts to
workers, public and environment is low with modelled doses well below recognised limits.
Regardless, controls would be put in place in accordance with legislation and international standards
to ensure exposure is kept as low as reasonably practicable.
The radiation management systems relating to water management and the protection of water
resources include:


Location of bunding to collect and contain spillages from tanks containing radioactive process
slurries, with bunding to capture at least the volume of the tank in the event of a catastrophic
failure



Stormwater runoff from the processing plant will be conveyed to a sedimentation basin(s)



Segregation, isolation, and procedures to clean and dispose of any contaminated equipment;
procedures and equipment for spillage clean up



A vehicle washdown bay will be available for vehicles leaving the site that have been operating
in areas defined as radiation controlled areas. The washdown water will be diverted back to the
hydromet plant to recover the high value metals and the deleterious elements will be returned
to the Yangibana TSF.



Workers exposed to dust within the radiation controlled areas may need to shower and work
clothes laundered on site. In this situation, domestic wastewater would be treated and disposed
on site.

.
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4.5

WATER MANAGEMENT SUMMARY
Table 1 Summary of Water Management Actions
Management Action

Performance Indicator

Reporting/Evidence

Timing

Responsibility
Hastings

Ensure staff are provided with
appropriate training to ensure impacts
to water resources are minimised
where practicable

Site Inductions completed

Induction materials
and register of
attendance

All stages

Project manager/HSES
manager

Avoid interaction with major drainage
lines to minimise impacts on
downstream water quality and flows.

Major drainage lines
avoided

Design

Design and
construction

Project
manager/engineering
lead

Locate sedimentation and
evaporation ponds to minimise and
disrupt natural surface water flows
and any potential downstream
impacts to surface water dependent

Location and design of
sedimentation and
evaporation ponds reduce
downstream impacts

Design

Design and
construction

Planning manager

Compliance with Licence

Annual Compliance
Report

Construction/Operation

Project Manager/Site
Manager

Compliance with Licence

Annual Compliance
Report

Construction/Operation

Project Manager/Site
Manager

Role dependent training
completed

within

Training materials/
records

systems
Chemical and hydrocarbon storage
areas will be designed, constructed,
and operated in accordance with the
requirements outlined in the Licence
issued under Part V of the
Environmental Protection Act 1986.
Ensure waste streams enter the
evaporation ponds and are managed
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in accordance with the Evaporation
Pond Final Design Report and
Operating Strategy
Incorporate appropriate water quality
protection measures into the
stormwater drainage design including
providing erosion control measures
and sedimentation basins for water

Controlled discharge
adopted

Effective erosion control
at discharge and critical
high flow points in network

Design

Design and
construction

Project Manager/lead
engineer

Implement a post and during
construction water monitoring
program in accordance with the
Licence issued under Part V of the
Environmental Protection Act 1986.

Compliance with Licence

Annual Compliance
Report

Construction/Operation

HSES Manager

Where monitoring indicates a
potential impact on water resources
(surface water, groundwater,
stormwater runoff) implement
contingency actions.

Compliance with Licence

Monitoring Report

Construction/
Operation/
Decommissioning/
Closure

HSES Manager

quality treatment

Monitoring program
implemented

Monitoring program
implemented
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5.0

POST DEVELOPMENT MONITORING
Hastings will be required to undertake an ongoing water monitoring program to monitor and measure
the success of management measures and to inform adaptive management measures. The location
of any future surface water and groundwater monitoring locations will align with the monitoring
locations specified in the Part V Licence to operate and other management reports to be prepared for
the site, including the Sedimentation Pond Final Report and Radiation Management Plans.
In principle, every discharge point of the development area to the broad environment needs to be
monitored, and the water towards the inlet of the wastewater treatment plant as well as the treated
water at the discharge point of the WWTP will be sampled and analysed on a regular base.
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APPENDIX 1 SITE PLAN
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APPENDIX 2 HYDROMETALLURGICAL PROCESS DIAGRAM
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Hydrometallurgical Process Flow Diagram
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APPENDIX 3 FIGURES FROM LOCAL WATER MANAGEMENT STRATEGY
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APPENDIX 4 CONCEPT DRAINAGE PLAN
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