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1. Introduction and background

The Minister for the Environment and Heritage has requested the Environmental Protection Authority 
(EPA) to consider and provide advice under Section 46(3) of the Environmental Protection Act
1986 on the Water Corporation�s proposal to upgrade the proposed multi-user seawater supply 
system on the Burrup Peninsula. 

The Water Corporation submitted a proposal �Burrup Peninsula Desalinated Water and Seawater 
Supplies Project� in May 2001 (Water Corporation, 2001a) to service the requirements of new 
industrial developments on the Burrup Peninsula. The proposed scheme was designed to supply 
seawater and desalinated water to the Syntroleum Sweetwater Corporation (Syntroleum) gas to 
liquids plant, with additional capacity to supply one or possibly two other process plants. The EPA 
released its report (EPA, 2001) in May 2001 and approval was granted in June 2001 (Ministerial 
Statement 567) for a 6.5 megalitres per day (ML/d) thermal desalination plant to be located on 
Syntroleum�s lease and for a seawater supply (100 ML/d) and brine discharge (77 ML/d) system.

The Water Corporation submitted a proposal in December 2001 (Water Corporation, 2001b) to 
construct a 4 ML/d thermal desalination plant on Burrup Fertilisers Pty Ltd (Burrup Fertilisers) lease. 
The proposal included the construction of approximately 1.6 kms of additional seawater supply and 
brine discharge pipelines from the Syntroleum supply pipeline to Burrup Fertilisers� lease. An
increase in capacity of the overall seawater supply and brine discharge system was not required. The 
EPA considered that the existing Ministerial Conditions were adequate and that the proposal did not 
need to be formally assessed by the EPA.

Burrup Fertilisers was granted approval on 20 February 2002 to construct and operate an ammonia 
plant within the King Bay � Hearson Cove Industrial Area (Ministerial Statement 586). The EPA 
approved the discharge of a waste stream from Burrup Fertilisers into the Water Corporation�s 
proposed brine disposal system. 

The Water Corporation now proposes to upgrade its original proposal (Water Corporation, 2001a) 
to include the provision of water supply to other industrial process plants proposed for the Burrup 
Peninsula. The proponent estimates the total seawater demand and brine discharge of these plants to 
be 280 ML/d and 208 ML/d respectively. The proposal also allows for the disposal of industrial 
wastewater with the brine discharge. As the proposed increase in capacity of the seawater supply 
and brine discharge system is significant and includes the co-disposal of industrial wastewater with 
the brine discharge, the Minister for the Environment and Heritage requested the EPA to inquire into 
and report on the proposed changes. 

Further details of the proposal are presented in Section 2 of this Report.  Section 3 discusses the 
consultation undertaken by the proponent. Section 4 discusses environmental factors relevant to the 
proposal. The conditions and procedures to which the proposal should be subject, if the Minister 
determines that it may be implemented, are set out in Section 5. Section 6 presents the EPA�s 
conclusions and Section 7, the EPA�s Recommendations.

A list of people and organisations that made submissions is included in Appendix 1 and References 
are listed in Appendix 2. The environmental factors considered during the assessment are listed in 
Appendix 3. Environmental Condition Statement 567,  published  on 22 June 2001 is presented in 
Appendix 4.  The recommended conditions and procedures and proponent�s commitments are 
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provided in Appendix 5. The Water Corporation�s responsibilities are outlined in Appendix 6. 
Burrup Fertilisers� proposed wastewater and brine discharge is characterised in Appendix 7. 

2. The proposal

The Water Corporation proposes the following main changes to the proposal �Desalination and 
Seawater Supplies Project, Burrup Peninsula� (Water Corporation, 2001a):

• An increase in the capacity of the seawater supply system from 100 ML/d to 280 ML/d;

• An increase in the capacity of the brine discharge into King Bay from 77ML/d to 208 ML/d; 
and

• The inclusion of approved discharges of treated industrial and domestic wastewater into the 
brine discharge stream. 

The system will essentially be unchanged, although a surge tank (2 ML) and break tank (2 ML) are 
now required to control the large increase in flow of the seawater supply and brine discharge. An 
increase in the size of all pumps, pipes and associated plant is required. The location of the seawater 
intake within the Mermaid Marine harbour and on-shore chlorination and filtration facilities remain 
unchanged. The outfall diffuser for the brine discharge will be installed between the shipping channels 
servicing the Woodside Supply Base and Mermaid Marine as originally proposed, but will be 
located approximately 75m further south and extend an additional 500m further west into deeper 
water. The proposed pipeline route and associated equipment is shown in Figure 1. The proposal 
does not include any additional infrastructure to manage wastewater disposal with the brine. Table 1 
summarises the key project characteristics of the approved project and proposed modification. A 
detailed description of the proposal is provided in Section 2 of the SECTION 46 (Water
Corporation, 2002).
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Table 1: Summary of key proposed project modifications

Element Description

Project Purpose To provide high purity water and seawater to proposed industries on the Burrup 
Peninsula.

No change

Project Life 25 + years No change
Major Project 
Components

• Seawater supply pipelines (to 1.4m diameter)
• 2 ML Seawater surge tank at the Three Sisters site
• Brine discharge pipelines (to 1.1m diameter)
• 2 ML brine break tank adjacent to Mermaid Marine, outfall pipe and 

diffuser array into King Bay
• 33 kV power line 
• Thermal desalination plant, including cooling tower, seawater storage 

tank and desalinated water storage tank at the Syntroleum site
• Thermal desalination plant , including seawater storage tank and

desalinated water storage tank at the Burrup Fertilisers site
• Potentially, future desalination plants and associated infrastructure at 

other developers sites

Larger diameter
New
Larger diameter
New

Changed voltage
No change

No change

New

Plant Location • Seawater intake pump system � within the Mermaid Marine harbour 
development

• Seawater pipelines � within easements on the northern side of the 
mudflat north of Hearson Cove Road, eastern side of Burrup Road, 
northern side of King Bay Road and western side of the Mermaid Marine 
access road and property

• Brine pipelines � adjacent to seawater pipelines
• 33 kV power line � adjacent to seawater and brine pipelines
• Syntroleum Desalination plant � within the Syntroleum lease area, 

adjacent to the process plant site, King Bay-Hearson Cove Industrial 
Area

• Burrup Fertilisers Desalination plant � within the Burrup Fertilsers lease 
area, adjacent to the process plant site, King Bay-Hearson Cove 
Industrial Area

• Brine outfall and diffuser � extending approximately 800 m from the end 
of the Mermaid Marine groyne to a point approximately midway 
between the Mermaid Marine and Woodside shipping channels at 4.0m 
CD.

No change

No change

No change
No change
No change

No change

Longer, more 
diffusers

Plant Operation Continuous � 24 hours per day, 365 days per year No change

Storage Capacities • Seawater service tank (Three Sisters site) - 2ML 
• Brine break tank (adjacent Mermaid Marine) - 2 ML 
• Syntroleum desalination plant seawater storage tank � 2 ML
• Syntroleum desalination plant distilled water storage tank � 4 ML
• Burrup Fertilisers desalination plant seawater storage tank � 2 ML
• Future tanks at other developers sites

New
New
No change
No change
No change

Inputs:

- Seawater  Ultimately, 280 ML/d intake (including process cooling water) Larger flow
- Power Supply • Pump station � ultimately, approximately 3 MW, supplied from process 

plants
Larger demand

• Syntroleum Desalination Plant � approximately 1.5 MW supplied from 
Syntroleum

No change

• Burrup Fertilisers Desalination Plant � approximately 3 MW supplied 
from Burrup Fertilisers

No change

• Potentially, other desalination plants at other developers sites
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Element Description

Discharges:
- Brine Ultimately, approximately 208 ML/d at up to 55,000 mg/L TDS Larger flow
- Process

wastewater
Burrup Fertilisers � 0.8 ML/d
Potentially, similar quantities from other developers sites.

New
New

- Domestic 
wastewater

Burrup Fertilisers � 0.04 ML/d
Potentially, similar quantities from other developers sites.

New
New

- Antiscalant Syntroleum desalination plant - 100 kg/d
Burrup Fertilisers desalination plant � 100 kg/d
Potentially, similar quantities from other developers sites.

No change
No change
New

- Biocide Nil; decomposed by addition of sodium metabisulphite. No change
- Sulphamic Acid Nil. No change
- Temperature Discharge less than 5oC (less than 2oC for 80% of the time) above ambient 

seawater temperature.
No change

- Heat Load Ultimately, approximately 208 ML/d nominally within 2°C of the ambient 
seawater temperature

Increased

Noise:
- Construction: Less than 30 dB(A) at the nearest permanent residence (Dampier)
- Operation: • Seawater intake system:  Less than 70 dB(A) at 1m from pump well.

• Syntroleum Desalination plant:  Less than 30 dB(A) at the nearest
permanent residence (Dampier).

• Burrup Fertilisers Desalination plant:  Less than 30 dB(A) at the nearest 
permanent residence (Dampier).

• Future desalination plants at other developers sites are likely to be very 
similar in nature and sound level at Dampier will be less than 30 dB(A).

No change
No change

No change

Construction
Period

Approximately 20 months No change

Construction
Workforce

Peak 50 No change

Operational
Workforce

Estimated 6 No change

Project Benefit Provides a reliable, cost effective and environmentally sensitive water supply for 
industry development on the Burrup Peninsula

No change
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3. Consultation

The proponent has consulted the following principal stakeholders about the proposed changes to the 
original proposal (Water Corporation, 2001a):

• Dampier Port Authority;

• Dampier Salt Pty Ltd;

• Karratha Districts Chamber of Commerce and Industry;

• Hamersley Iron Pty Ltd;

• Mermaid Marine;

• Department of Conservation and Land Management;

• Department of Environmental Protection � Karratha Branch;

• Shire of Roebourne;

• Ministry for Planning and Infrastructure; 

• Office of Major Projects; 

• The Conservation Council;

• North- West Telegraph; and 

• ABC Radio.

Consultation with stakeholders has occurred through meetings, pamphlets and newspaper briefings. 
Consultation meetings were held at Karratha on 4-5 February 2002. The stakeholder and
community comments indicated general widespread support for the project. The proponent advised 
that several issues relating to service corridor issues were raised which were relayed to the Office of 
Major Projects who is overseeing the coordination of the services. Several concerns were also 
raised that related to general development within the King Bay � Hearson Cove Industrial Area, 
including the expected traffic increase on Burrup Road and the need to maintain access to Carrie 
Cove.
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4. Relevant environmental factors

Section 46(3) of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for the Environment and Heritage on whether or not the proposed changes to conditions or 
procedures should be allowed. In addition, the EPA may make recommendations as it sees fit. 

It is the EPA�s opinion that its inquiry into the proposed modification to the �Desalination and 
Seawater Supplies Project, Burrup Peninsula� (Water Corporation, 2001a) should address in detail 
the following relevant factors:

(a) Marine flora and fauna; and

(b) Visual amenity;

The above relevant factors were identified from the EPA�s consideration and review of all
environmental factors (preliminary factors) generated from the S46 document and the submissions 
received, in conjunction with the proposal characteristics (including significance of the potential
impacts), the adequacy of the proponent�s response and commitments, and the effectiveness of 
current management (Table A of Appendix 3). 

The environmental significance of the above issues of the proposal and their assessment are
discussed in Sections 4.1 and 4.2 of this report. The description of each issue shows how it relates 
to the project. The assessment of each issue, combined with the consideration of the environmental 
factors relevant to it, is where the EPA considers if the proposal can be managed to meet its 
environmental objectives. 

4.1 Marine flora and fauna

Description

Western Australia�s coral reefs stretching from the North-West Cape to Perth have been ranked 
among the most diverse marine environments in the world. The coral reefs of the Dampier
Archipelago are a significant feature of the Pilbara coastal marine environment (CALM, 1994). 
However, information available to date indicates that no coral communities or extensive sea grass 
beds exist within the confines of King Bay (Water Corporation, 2001a).

The proposal has the potential to impact on the marine flora and fauna during:

• Construction of the proposed seawater intake and brine outfall facilities; and

• Operation of the seawater supply and brine and wastewater discharge system. 

Construction of inlet and outlet facilities

IRC Environment (IRC Environment, 2001) conducted a benthic mapping survey to document 
corals and benthic macrophytes in the vicinity of the location of the seawater inlet and brine 
discharge as initially proposed. The marine survey recorded that the seabed near the proposed area 
consisted of mud, sand and coarse shell fragments. Marine habitats and biota were found to be 
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relatively sparse and typical of habitats widely distributed in the Dampier region. None of the marine 
biota observed in the area were listed as especially protected, endangered, vulnerable or threatened
under the Commonwealth Environmental Protection and Biodiversity Conservation Act or the 
Western Australian Wildlife Protection Act.

The Water Corporation has not conducted a marine survey to date in the proposed new location for 
the marine outfall. However, the Water Corporation has committed to undertake the survey prior to 
construction. It is anticipated that marine habitats and biota in vicinity of the new location for the 
pipeline outfall would be consistent with the findings of the previous survey. In addition the proposed 
location of the pipeline is between two shipping channels (Suicide Alley) and the proponent has 
advised that the area is already highly disturbed. 

The proposed amendment will result in the disturbance of an additional hectare of the seabed due to 
the trenching and burial of the additional section of sub-sea pipeline and longer diffuser array. The 
total area of disturbance now being approximately 2 hectares or about 2% of the King Bay seabed. 
Based on the information provided to date, direct impacts are expected to be mostly restricted to 
infauna (animals inhabiting the sediments). The proponent will submit a dredging and spoil disposal 
plan prior to construction and has committed to employ �best practice� dredging techniques to 
minimise the environmental impacts. The impacts from construction of the offshore pipeline are 
described in detail in Section 6.2 of the proponent�s EPS document (Water Corporation, 2001a). 

Operation of the seawater supply and brine discharge system

A hydrodynamic assessment was undertaken by Worley (Worley, 2001) for the initial proposal (70 
ML/d brine discharge). Modelling predicted that the ANZECC (1992) Guidelines for protection of 
aquatic ecosystems would not be met for salinity within a 40m radius of the outfall (i.e. a 25 dilutions 
mixing zone). Modelling also predicted that within 7m and 110m of the outfall the temperature 
elevation above ambient would be less than 20 C and 0.250 C respectively.

The Environmental Fluid Dynamics Code (EFDC) model was used to simulate the hydrodynamics of 
the upgraded scheme (208 ML/d brine and wastewater discharge). It demonstrated that a
substantially larger mixing zone (0.6 km2 or 1 km x 0.6 km) is now required to meet the guidelines 
for aquatic ecosystems for salinity. The results of the modelling are described in Section 4 of the 
proponent�s document (Water Corporation, 2002). The impacts of the salinity and temperature on 
the natural system, and the dispersion characteristics of a conservative dye tracer were examined for 
a 14 day winter period. The key findings of the model are as follows: 

• The salinity variation as a result of the discharge is not greater than 5% above the ambient 
level more than 1% of the time anywhere within King Bay apart from within the proposed 
mixing zone;

• The maximum stratification due to the high salinity release is approximately 1ppt within the 
Mermaid Marine and Woodside dredged channels and basins.  This is the same level of 
stratification that was predicted to occur due to the discharge from the 100 ML/d scheme;

• The temperature elevation is predicted to be less than 0.250 C less than 40m from the outfall, 
although the 14 port diffuser now extends for 260m. Natural seawater temperature variation 
of around 2°C in a tidal cycle was measured in the outfall location during the summer of 
2000 � 2001 (Water Corporation, 2001a); and
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• It is expected that within the mixing zone for salinity (0.6 km2), a contaminant dilution of at 
least 25 times will be achieved at the seabed level for more than 95% of the time. 

The two coral communities known to occur just outside King Bay (Phillip Point and Parker Point) 
are both located approximately 700m from the proposed outfall.

The original proposal included one thermal desalination plant on Syntroleum�s lease. An additional 
thermal desalination plant has been approved on Burrup Fertilisers� lease and the current proposal 
potentially allows for additional desalination plants to be located on other industrial leases. In
addition to elevated salt concentrations and temperature levels, discharges from thermal desalination 
plants may have the following types of potentially adverse constituents and qualities: 

• Turbidity levels above those of receiving waters;

• Oxygen levels below those of receiving waters;

• Chemicals from pre-treatment of feedwater (including biocides and antiscalants);

• Chemicals used in flushing pipelines;

• Concentration of organics and metals in the feedwater through the desalination process; and

• Metals picked up by brine in contact with plant components and pipelines.

The proponent has advised that each desalination plant requires approximately 100kg/d of
antiscalant (sodium salt of a polycarboxylic acid) and low concentrations of biocides (typically
chlorine). Initial acute toxicity tests indicate that some carboxylic acid antiscalants may not be harmful 
to the marine biota at the anticipated does rate (typically less than 2 mg/L in the brine discharge), but 
additional information is required on the toxicity and fate consequence of the discharge. The residual 
biocide will be continuously monitored and de-chlorinated by the addition of sodium metabisulphite 
to produce ions naturally present in seawater. The Water Corporation will monitor these chemical 
additives and other environmental parameters at the outfall as part of their overall Environmental 
Management Program.

Wastewater Discharge

The Water Corporation proposes to utilise the brine discharge system for the disposal of treated 
industrial and domestic wastewater from industries in the King Bay � Hearson Cove Industrial Area. 
The Water Corporation has outlined its responsibilities in managing the multi-user brine and
wastewater discharge system as shown in Appendix 6.

The Water Corporation as owners and managers of the brine and wastewater discharge system will 
monitor and report on the individual effluent streams entering, and the combined discharge leaving, 
the system. It has committed to implement an Environmental Management Program that includes 
appropriate monitoring and reporting, encompassing water, sediment and biota, for the wastewater 
system and the ambient environment. The Water Corporation has committed to impose contractual 
obligations on system users with respect to the flow and composition of their discharge into the multi-
user discharge system. It will independently sample and analyse the individual discharges on a regular 
basis to validate the accuracy of the data provided by system users.
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Only industries that have received the appropriate environmental approval would be permitted to 
discharge their wastewater into the brine discharge system. The wastewater discharged from each 
industrial premises would be subject to specific Ministerial Conditions and/or licence conditions. 
Industries will be required to monitor their combined brine and wastewater discharge prior to entry 
into the Water Corporation discharge system to ensure compliance with Ministerial and licence 
conditions. The Water Corporation will develop an investigation/management plan in consultation 
with the EPA/DEP and industry in order to provide an appropriate response should monitoring 
identify unacceptable impacts on the environment or if agreed criteria are not met.

To date the only proposal within the King Bay � Hearson Cove Industrial Area to receive Ministerial
Approval for wastewater discharge is Burrup Fertilisers� ammonia plant. This proposal included a 
wastewater and brine discharge to the Water Corporation�s proposed system. The discharge stream 
proposed by Burrup Fertilisers is characterised in Appendix 7 and is considered to represent best 
practice. It is expected that this treated wastewater and brine combined will meet the ANZECC & 
ARMCANZ (2000) 99% species protection criteria for toxicants on entry into the brine discharge 
system.

Dampier Salt Option

Dampier Salt operates a large salt production facility approximately 9 kms south west of King Bay. 
It produces salt primarily for industrial use by the solar evaporation of seawater. The annual average 
seawater intake being approximately 410 ML/d. 

During the preliminary design phase for the Burrup Peninsula Desalinated Water and Seawater 
Supply project, Dampier Salt expressed reservations about accepting brine from the scheme based 
on the relatively small flow rate (77 ML/d) and high capital and operating cost of transport to the 
evaporation ponds. However, with the significantly larger volume of brine available in the revised 
proposal for multiple industrial projects, the proponent has advised that Dampier Salt has indicated 
an interest in utilising the brine from the cooling tower circuits and desalination plants. Reservations
have been expressed about chemical additives (antiscalants, biocides, etc) used in the processes. 
Dampier Salt has reserved judgment on the potential for accepting domestic wastewater or process 
wastewater into the salt process without detailed examination of the nature and concentration of 
contaminants. Management of the salt farm is a complex operation, with the process typically taking 
approximately 2 years from seawater inlet to crystalline salt shipment. Nutrients in the seawater are 
managed within the brine ponds by careful cultivation of brine shrimp and milkfish. 

The Water Corporation has advised that Dampier Salt has estimated a feasibility study for
acceptance of the brine and wastewater will take up to two years. The study will include the 
economics of the transfer scheme as well as operational implications for Dampier Salt.
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Agency and public comments 

CALM considers that the option of disposal to Dampier Salt is the preferred option and is prepared 
to assess this component once the study has been completed. CALM supports the proposal of 
providing common user facilities to all plants on the Burrup Peninsula. However, it has raised a 
number of concerns as follows:

• the seawater supply and brine discharge pipelines as proposed, may restrict the ability to 
provide further services to and from each industrial site. It considers that the Water
Corporation and Office of Major Projects should advise the measures that are being taken
to ensure that there will be adequate room in the service corridors for future services to each 
site;

• the outfall diffuser array may be damaged by shipping or construction activities in the 
proposed location (Suicide Alley) and that damage to this facility may lead to unacceptable 
levels of pollution. An appropriate body should review protection measures proposed to 
ensure damage will not occur;

• there appears to be minimal assessment of the benthic fauna in the outfall mixing zone, or 
review of the relevant results. The WA Museum�s recent surveys indicate that molluscs and 
echinoderms have highly patchy distributions. CALM recommends that the Water
Corporation provides CALM and the WA Museum with the results of the marine survey 
and consults with the Museum on the significance of the site; and 

• toxicity testing should be undertaken to determine the impacts on local fauna including
echinoderms and sponges that inhabit the area.

The Water Corporation has been consulting with CALM to address these matters.

Assessment

The area considered for assessment of this factor is the marine environment of King Bay and 
Mermaid Sound. 

The EPA�s environmental objective for this factor is to maintain marine ecological integrity and 
biodiversity and ensure that any impacts on locally significant marine communities are avoided. It 
considers that the surrounding waters of the Dampier Archipelago are of high environmental value, 
with areas designated as nature reserves and the establishment of a marine conservation reserve is 
being considered. 

The EPA supports the proposal of providing common user facilities to new industrial plants on the 
Burrup Peninsula. The EPA considers the utilisation of the warm brine discharge as a �feed stock� 
for Dampier Salt to be a sustainable option should it prove to be feasible in the future. It would have 
been helpful for waste minimisation and re-use to have been fully explored earlier so that it could be 
considered as part of this assessment. However, the EPA notes that the proponent has committed to 
complete a comprehensive feasibility study of this option in the near future and that the brine and 
wastewater system will be designed to allow retro-fitting in the future should any brine re-use option 
be found to be feasible. The EPA also considers that there maybe the opportunity for other 
wastewater minimisation/re-use options between industries in the King Bay Hearson Cove Industrial 
Area. The EPA encourages the Water Corporation to meet with system users on an ongoing basis to 
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explore opportunities to minimise potential environmental impacts within King Bay and possibly
achieve operational savings. 

As the proposed brine and wastewater discharge maybe long-term, the EPA believes that a 
precautionary approach must be taken with respect to setting discharge limits for toxicants and 
chemical stressors to provide a high level of certainty that the surrounding waters of Mermaid Sound 
are protected.

Construction Impacts

The EPA notes that marine biota and habitats in King Bay are relatively sparse as a result of the 
natural turbidity of the bay and that some areas are already degraded due to dredging activities. It 
has previously concluded that the environmental impacts resulting from the construction of a 500m 
subsea pipeline within King Bay would not be significant as only local infauna will be affected (EPA, 
2001). The EPA considers that any additional impacts resulting from construction of the additional 
section of pipeline is unlikely to be significant, but  requires the Water Corporation to provide an
assessment of the benthic fauna in the vicinity of the area to be impacted, prior to construction. The 
EPA considers that the construction management strategy previously proposed by the Water
Corporation, along with the existing Ministerial Conditions will also be satisfactory for the proposed 
extension.

Operation Impacts 

The EPA notes that the proposed increase in capacity of the brine and wastewater discharge will 
result in the ANZECC (1992) guideline for salinity being met at the edge of a mixing zone of 0.6 km2

rather than the original mixing zone of 0.01 km2. The EPA considers that any environmental impacts 
on the marine flora and fauna due to this increase to be acceptable for the chemical stressor, salinity. 
The EPA notes that modelling has predicted that the temperature elevation at 40m from the outfall is 
expected to be no more than 0.250C. The EPA considers that the impact from the additional heat 
load as a result of an increase in capacity of the discharge would be acceptable, given that the 
nearest known coral communities are approximately 700m from the proposed outfall. However, the 
EPA considers there is a need to formally develop temperature and salinity criteria for the Dampier 
Archipelago.

The EPA considers that even if the Water Corporation proposal, when fully implemented, met the 
ANZECC & ARMCANZ (2000) 99% species protection level for toxicants at the edge of the 
proposed mixing zone for salinity (0.6 km2) it could potentially permit unacceptably high loads of 
metals and other toxicants. The EPA accepts that it is difficult to determine an appropriate mixing 
zone for toxicants at this stage due to the lack of suitable data on the naturally occurring
concentrations of contaminants in seawater and uncertainty associated with the types and
concentrations of contaminants generated by other potential system users. However, the EPA
expects the mixing zone for toxicants to be defined once the brine and wastewater system is 
operational and to be revised as additional industries connect into the system and our understanding 
of the consequences of these types of discharge to the King Bay area improves through the results of 
environmental monitoring programs. In the absence of data on the likely fate and consequence of 
potentially significant loads of contaminants to King Bay, the EPA considers that any mixing zone for 
toxicants would need to be significantly smaller than for salinity and that during the environmental 
approvals process each industry should demonstrate waste avoidance/minimisation strategies and 
meet �best practice�. As a guide the edge of the previously approved mixing zone (0.01 km2) can be 
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used as the 99% species protection level for toxicants to assist the Water Corporation in its 
management of the outfall.

Management Strategy

The EPA endorses the proposed management strategy by the Water Corporation that only industries 
that have received the appropriate environmental approval (Ministerial conditions and or licence 
conditions) by the EPA and/or DEP would be permitted to discharge their wastewater into the brine 
discharge system. Through the environmental approval process, individual system users will be 
required to:

• demonstrate �best practice� and waste minimisation principles;

• demonstrate that the cumulative impacts on the marine environment are acceptable; and

• monitor the constituents of the wastewater and brine prior to entry to the Water Corporation 
discharge system.

The EPA is satisfied that the Water Corporation will implement a monitoring program/plan to 
effectively monitor and report on both non-compliance and potential impacts on the marine
environment by the brine and wastewater discharge. If monitoring identifies that guideline trigger 
values are exceeded outside the relevant defined mixing zone, the EPA expects the Water
Corporation to undertake further site specific investigations to assess the potential risk. If the 
potential risk is high, a coordinated management response will be required by the Water
Corporation, the DEP and system users to reduce contaminant inputs to the ambient environment 
and achieve the environmental quality objectives within an agreed timeframe. The EPA expects the 
Water Corporation to outline an effective management response as part of its Environmental
Management Plan. 

Summary

Having particular regard to the:

(a) environmental quality objectives for King Bay and Mermaid Sound being met outside an 
approved mixing zone;

(b) commitments made by the proponent, particularly regarding the continued investigation of the 
reuse options; and

(c) proposed management strategy including the requirement for system users to gain 
environmental approval for the discharge of their effluent into the brine and wastewater 
discharge system;

it is the EPA�s opinion that the proposal can be managed to meet the EPA�s environmental objective
for marine flora and fauna.

4.2 Visual Amenity

Description



14

In the original proposal the section of seawater supply and brine discharge pipelines within the King 
Bay � Hearson Cove valley were to be buried as shown in Figure 2.1 of the proponents EPS 
(Water Corporation, 2001a). However, preliminary drilling results from within the service corridors 
indicates that it may not be practicable to bury the seawater supply pipeline (up to1.4m diameter) 
and brine and wastewater discharge pipeline (up to 1.1m diameter). A large proportion of the holes 
could not be drilled to 1m and it is expected that blasting would be required in order to bury the 
pipelines. There is also concern that burying the pipelines in the east-west corridor south of Burrup 
Fertilisers� lease could form a drainage barrier across the northern section of the mudflats. 

Although the King Bay � Hearson Cove valley has been designated for industry, above ground 
pipelines will further reduce the visual amenity of the area, particularly when viewed from the 
Hearson Beach Road. The Water Corporation has committed to paint the pipelines in colours that 
blend in with the environment. 

Assessment

The area considered for assessment of this factor is the King Bay � Hearson Cove Industrial Area.

The EPA�s environmental objective for this factor is to ensure that the proponent considers aesthetic 
values, and that measures are put in place to reduce the visual impacts of the developments on the 
surrounding country side as low as reasonably practicable. 

The EPA notes that initial tests indicate that burying the pipelines in the tidal mudflats of the King Bay 
� Hearson Cove valley may not be practicable. The EPA considers that above ground pipelines 
painted to blend in with the environment would be acceptable. Although less aesthetically pleasing, 
the installation of above ground pipelines is expected to result in less disturbance to the environment 
and the natural landform of the Burrup Peninsula, including potential impacts from restrictions to the 
flow of subsurface water. 

Summary

Having particular regard to the King Bay � Hearson Cove valley being set aside for industry it is the 
EPA�s opinion that the proposal can be managed to meet the EPA�s environmental objective for 
visual impacts.
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5. Conditions and commitments

Section 46(3) of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for the Environment and Heritage on whether or not the proposed changes to conditions or 
procedures should be allowed. In addition, the EPA may make recommendations as it sees fit.

In developing recommended conditions for each project, the EPA�s preferred course of action is to 
have the proponent provide an array of commitments to ameliorate the impacts of the proposal on 
the environment.

5.1 Recommended commitments

The Water Corporation has made changes to commitments to reflect discussions with the DEP 
which have been part of the assessment process. The proponent�s commitments as set out in the 
Section 46 document (Water Corporation, 2002) and subsequently modified, as shown in Appendix 
5, should be made enforceable conditions.

5.2 Recommended commitments 

Having considered the proponent�s commitments and the information provided in this report, the 
EPA recommends that the following conditions be imposed if the proposal by the Water 
Corporation is approved for implementation:

(a) The existing Ministerial Conditions applied to the project (Ministerial Statement 567
published on 22 June 2001), be subject to modifications necessary to:

• implement the revised consolidated environmental management commitments of 19 
March 2002.

The amended conditions and amended Consolidated Commitments statement are presented in 
Appendix 5.

6. Conclusions

The EPA has considered the proposal by the Water Corporation to upgrade the multi-user seawater 
supply and introduce wastewater to the ocean outfall and has concluded that it can be managed to 
meet the EPA�s objectives for the relevant environmental factors. 

The EPA considers the utilisation of the warm brine discharge as a �feedstock� for Dampier Salt a 
more sustainable option should it prove to be feasible in the future. However, the EPA concludes 
that the environmental impacts on King Bay and the surrounding water as a result of the proposed 
increase in the capacity of the seawater supply (280 ML/d) and brine discharge (208 ML/d) will be 
acceptable, given the commitment made by the Water Corporation to implement an Environmental 
Management Program that includes appropriate monitoring and reporting, encompassing water, 
sediment and biota, for the outfall and the ambient environment. The EPA also considers that it is 
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acceptable to incorporate industrial and domestic wastewater into the Water Corporation�s
discharge system from industries that have received environmental approval. 

In addition to the above, the EPA considers that conditions attaching to the environmental approval 
should be updated.  It has therefore reported also on the updating of conditions.

7. Recommendations

The EPA submits the following recommendations to the Minister for the Environment and Heritage:

1. That the Minister notes that this report is pursuant to Section 46(3) of the Environmental 
Protection Act 1986 and thus is limited to consideration of proposed changes to the original 
conditions.

2. The Minister notes that the proposed change is to increase the capacity of the seawater supply 
and brine discharge system to service the requirements of new industrial process plants 
proposed for the Burrup Peninsula. The proposed change also allows for the disposal of 
industrial and domestic wastewater with the brine discharge.

3. The EPA recommends that the Minister considers the report on the relevant environmental 
factors as set out in Section 4.

4. That the Minister notes that the EPA has concluded that the modified proposal can be 
managed to meet the EPA�s objectives, and thus not impose an unacceptable impact on the 
environmental provided there is satisfactory implementation by the proponent of the amended 
conditions, including the proponent�s commitments, as set out in Section 5.

5. The Minister imposes the amended conditions, commitments and procedures recommended in 
Appendix 5 of this report.
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Appendix 1

List of Submitters
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State/Local Government

The Department of Conservation and Land Management
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Summary of Preliminary Factors
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Appendix 4

Previous Statement of Conditions for this Proposal

 Statement No. 567
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Schedule 2

Proponent's Revised Consolidated Environmental 
Management Commitments 

4 May 2001

DESALINATED WATER AND SEAWATER 
SUPPLIES PROJECT,
BURRUP PENINSULA
(Assessment No. 1378)

WATER CORPORATION
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Appendix 5

Recommended Environmental Statement to Amend Conditions 
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Statement No.

RECOMMENDED ENVIRONMENTAL CONDITIONS

STATEMENT TO AMEND CONDITIONS APPLYING TO A PROPOSAL
(PURSUANT TO THE PROVISIONS OF SECTION 46 OF THE

ENVIRONMENTAL PROTECTION ACT 1986)

DESALINATED WATER AND SEAWATER SUPPLIES PROJECT
BURRUP PENINSULA, SHIRE OF ROEBOURNE

Proponent: Water Corporation 

Proponent Address: 629 Newcastle Street, Leederville WA 6007 

Assessment Number: 1419

Previous Assessment Number: 1378

Previous Statement Number: Statement No.567 (published on 22 June 2001). 

Report of the Environmental Protection Authority: Bulletin 1044 

Previous Report of the Environmental Protection Authority: Bulletin 1014 

The implementation of this proposal to which the above reports of the Environmental Protection Authority relate 
is subject to the conditions and procedures contained in Ministerial Statement No. 567 (22 June 2001), as amended 
by the following: 

Condition 2-1 (Proponent Commitments) of Statement No. 567 is deleted and the following condition is 
inserted:

2 Proponent Commitments 
2-1 The proponent shall implement the revised consolidated environmental management

commitments of 19 March 2002 as documented in schedule 2 of this statement.

Note:  The attached schedule 1 is inserted in place schedule 1 of 22 June 2001. 
Published on
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Schedule 1
(Revised)

The Proposal (Assessment No. 1419)

The proposal is to construct and operate a seawater supply and desalination system to service the 
requirements of new industrial developments on the Burrup Peninsula, approximately 1,300
kilometres north of Perth (Figure 1). 

The proponent proposes to:

• Provide a seawater supply system with a capacity of approximately 280 megalitres per day;

• Provide a brine discharge into King Bay with a capacity of approximately 208 megalitres per 
day;

• Accept the discharge of treated industrial and domestic wastewater into the brine discharge 
stream from facilities that have environmental approval; and

• Construct and operate desalination plants on the Syntroleum Sweetwater Pty Ltd lease, the 
Burrup Fertilisers Pty Ltd lease and potentially other sites.

The pipeline route and location of the seawater inlet and brine outlet are shown in Figure 2 
(attached). The main characteristics of the modified project are summarised in Table 1 below.
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Table 1: Summary of key proposed characteristics (Assessment No. 1419)

Element Description

Project Purpose To provide high purity water and seawater to industries on the Burrup Peninsula.
Project Life 25 + years
Major Project 
Components

• Seawater supply pipelines (to 1.4m diameter)
• 2 ML Seawater surge tank at the Three Sisters site
• Brine discharge pipelines (to 1.1m diameter)
• 2 ML brine break tank adjacent to Mermaid Marine, outfall pipe and diffuser array 

into King Bay
• 33 kV power line 
• Thermal desalination plant, including cooling tower, seawater storage tank and 

desalinated water storage tank at the Syntroleum site
• Thermal desalination plant , including seawater storage tank and desalinated water 

storage tank at the Burrup Fertilisers site
• Potentially, future desalination plants and associated infrastructure at other 

developers sites
Plant Location • Seawater intake pump system � within the Mermaid Marine harbour development

• Seawater pipelines � within easements on the northern side of the mudflat north of 
Hearson Cove Road, eastern side of Burrup Road, northern side of King Bay Road 
and western side of the Mermaid Marine access road and property

• Brine pipelines � adjacent to seawater pipelines
• 33 kV power line � adjacent to seawater and brine pipelines
• Syntroleum Desalination plant � within the Syntroleum lease area, adjacent to the 

process plant site, King Bay-Hearson Cove Industrial Area
• Burrup Fertilisers Desalination plant � within the Burrup Fertilsers lease area, 

adjacent to the process plant site, King Bay-Hearson Cove Industrial Area
• Brine outfall and diffuser � extending approximately 800 m from the end of the 

Mermaid Marine groyne to a point approximately midway between the Mermaid 
Marine and Woodside shipping channels at 4.0m CD.

Plant Operation Continuous � 24 hours per day, 365 days per year

Storage Capacities • Seawater service tank (Three Sisters site) - 2ML 
• Brine break tank (adjacent Mermaid Marine) - 2 ML 
• Syntroleum desalination plant seawater storage tank � 2 ML
• Syntroleum desalination plant distilled water storage tank � 4 ML
• Burrup Fertilisers desalination plant seawater storage tank � 2 ML
• Future tanks at other developers sites

Inputs:

- Seawater  Ultimately, 280 ML/d intake (including process cooling water)
- Power Supply • Pump station � ultimately, approximately 3 MW, supplied from process plants

• Syntroleum Desalination Plant � approximately 1.5 MW supplied from Syntroleum
• Burrup Fertilisers Desalination Plant � approximately 3 MW supplied from Burrup 

Fertilisers
• Potentially, other desalination plants at other developers sites
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Element Description

Discharges:
- Brine Ultimately, approximately 208 ML/d at up to 55,000 mg/L TDS
- Process wastewater Burrup Fertilisers � 0.8 ML/d

Potentially, similar quantities from other developers sites.
- Domestic wastewater Burrup Fertilisers � 0.04 ML/d

Potentially, similar quantities from other developers sites.
- Antiscalant Syntroleum desalination plant - 100 kg/d

Burrup Fertilisers desalination plant � 100 kg/d
Potentially, similar quantities from other developers sites.

- Biocide Nil; decomposed by addition of sodium metabisulphite.
- Sulphamic Acid Nil.
- Temperature Discharge less than 5oC (less than 2oC for 80% of the time) above ambient seawater 

temperature.
- Heat Load Ultimately, approximately 208 ML/d nominally within 2°C of the ambient seawater 

temperature
Noise:

- Construction: Less than 30 dB(A) at the nearest permanent residence (Dampier)
- Operation: • Seawater intake system:  Less than 70 dB(A) at 1m from pump well.

• Syntroleum Desalination plant:  Less than 30 dB(A) at the nearest permanent 
residence (Dampier).

• Burrup Fertilisers Desalination plant:  Less than 30 dB(A) at the nearest permanent 
residence (Dampier).

• Future desalination plants at other developers sites are likely to be very similar in 
nature and sound level at Dampier will be less than 30 dB(A).

Construction Period Approximately 20 months
Construction Workforce Peak 50
Operational Workforce Estimated 6
Project Benefit Provides a reliable, cost effective and environmentally sensitive water supply for industry 

development on the Burrup Peninsula



53

Schedule 2

Proponent's Revised Consolidated Environmental
Management Commitments 

19 March 2002

DESALINATED WATER AND SEAWATER 
SUPPLIES PROJECT

BURRUP PENINSULA, SHIRE OF 
ROEBOURNE (Assessment No. 1419)

WATER CORPORATION
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Appendix 6

The Water Corporation�s Responsibilities in Managing the Multi-
user

Brine and Wastewater Discharge System
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Appendix 7

Burrup Fertilisers� Proposed Discharge Criteria
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