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Murchison Green Hydrogen'’s Desalination Plant

The Murchison Green Hydrogen (MGH) Project, powered
by onshore wind and solar, will produce green hydrogen
and ammonia as renewable energy sources that will help
reduce global reliance on fossil fuels and slow the pace of
global warming.

The hydrogen will be produced through the electrolysis
of desalinated sea water. Electrolysis is the process of
passing an electrical current through water to split it into
hydrogen and oxygen molecules.

The water used in the Project’s electrolysis will be sourced
from the ocean. Salt and other minerals will be removed
from the seawater by an onsite desalination plant before
the brine (water with a higher concentration of salt) will be
returned to the ocean as a by-product of the desalination
process.

Use of water on the project
Water for construction

The Project is investigating using either a small, temporary
desalination facility or groundwater for its construction
water. Any use of groundwater however will be subject

to onsite investigations, environmental approvals and an
extraction licence.

Water for operation

A large desalination plant using seawater will be used for
operational activities.

The Project will be using three types of water:
1. Raw sea water
2. Desalinated water

3. Demineralised water

Raw sea water will be used for the cooling system, and
represents the largest volume of the water lifted from the
ocean.

Desalinated water will be used for drinking water and
general site use.

Demineralised water undergoes further treatment after
desalination to achieve the high purity required for
producing hydrogen and generating steam.

Impact on local drinking water

The Project has been and will continue to work closely
with the Department of Water and Environmental
Regulation (DWER) and other regulatory agencies to
ensure the safe, responsible use of water throughout its
lifecycle.

The Project’s use of water will not affect the supply of
drinking water for the local community in Kalbarri. DWER
actively manages the State’s water resources by:

+  Defining the volume of water available for licensing
purposes from a particular resource; and

Issuing licences and permits under the Rights in Water
and Irrigation Act 1914 (RiWI Act) for various activities,
such as the taking and use of water.




The Project’s safe, responsible use of
water

The following process ensures the Project’s safe and
responsible use of water.

The Project applies for a licence to

construct water bores

The Project conducts approved
hydrogeological drilling investigations

The Project applies to DWER to extract
groundwater

DWER conducts a comprehensive
impact assessment

The Project is provided a licence to take

water

The Project’s Desalination Plant

Approximately 16% of the water extracted from the
ocean by the Project is desalinated and used to produce
hydrogen. The remaining 84% will be used in a raw

sea water cooling circuit for cooling the electrolysers
and other plant and equipment during operations. The
majority of this water is then returned to the ocean with
some evaporating to the atmosphere.

The design of the proposed desalination plant includes

a holding pond for seawater, as well as a direct pipeline
system for returning the brine to the ocean. This allows
for improved environmental impact management, greater
operational flexibility, and enhanced brine management.

How the desalination process works
1. Sourcing water

Seawater for the Project is sourced through an intake
pipeline. The structure will be connected to a seawater
pump station on the coast, which pumps the water up to
the process plant.

2. Desalinating water

The seawater then undergoes a desalination process to
remove salt and impurities. The desalination plant uses
ultra-filtration and reverse osmosis technology, very similar
to the technologies used at existing desalination plantsin
Western Australia, resulting in a product suitable for use as
drinking water.

3. Demineralising water

The hydrogen process requires further minerals and
impurities to be removed from the water prior to being
used for electrolysis. This is done through further reverse
osmosis and electro-deionisation.



4. Discharging brine

Salt and other leftover materials from the Project will be
safely returned to the ocean as concentrated brine.

The discharge area and process will ensure minimal
environmental impact.

Supporting offshore infrastructure

The desalination plant will include supporting offshore
infrastructure:

(1) A seawater supply facility; and
(2) A brine return facility.
Seawater supply facility

The seawater intake system will supply the water needed
for the desalination plant and process cooling system. The
intake pipeline (approximately 2 metres in diameter) will
be installed using a micro-Tunnel Boring Machine (mTBM)
from a coastal shaft, which will also house the seawater lift
pumps. The pipeline will extend about 700 metres from
the coast. The top of the seawater intake structure will be
~20 m below the surface of the water.

The intake system’s design will include a coarse intake
screen (i.e., a filter) across its opening to prevent marine
plants and animals from entering.

Brine return facility

The brine return system will return the reject water from the
desalination, demineralisation and cooling processes back
into the ocean, where it will be dispersed safely.

Sea star on a Water Corporation’s Perth Seawater
Desalination Plant diffuser (Image supplied by GHD
Consulting)
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Natural dispersion is expected to be very effective as a
result of the dynamic wave climate in the area.

The return pipeline will be approximately 0.8 metres
in diameter and installed beneath the shoreline using
horizontal directional drilling.

To further help the brine disperse quickly and effectively, it
will be released at multiple different points using a diffuser
and at a depth of approximately 20 metres.

To meet environmental conditions and ensure no
significant harm comes to marine life, the outlets on the
diffuser are designed to dilute brine water rapidly by
dispersing the brine evenly into the surrounding seawater.
This process ensures the brine mixes with the seawater
and does not accumulate and stratify.

Brine will be continuously monitored for salinity and
temperature to ensure it remains within the acceptable
limits for release as defined by environmental regulators.

The brine is expected to be less than twice as salty and
about 2°C warmer than the surrounding ocean water
temperature of 25°C, which is well below the published
tolerance threshold for temperate marine organisms.

Case Study: Western Rock Lobster
Salinity Tolerance

The Western Rock Lobsters in the area of the MGH Project
are important both ecologically and commercially. The
MGH team has been conducting marine environment
surveys for over three years to inform its environmental
impact mitigation strategies.

Published scientific studies indicate that adult lobsters can
tolerate salinity levels up to 45 parts per thousand (ppt)'.
Predicted salinity changes following the initial dispersion
in the surrounding marine environment on the Project are
expected to remain well below these thresholds.

As a result, Western Rock Lobsters are not expected to be
significantly impacted and indicate that the Project design
remains aligned with environmental protection standards

and marine biodiversity preservation regulation.

Want to know more?

To receive our Project updates straight to your inbox,
subscribe to our newsletter.

" Dall W (1974) Osmotic and ionic regulation in the western rock lobster
Panulirus longipes (MilneEdwards). Journal of Experimental Biology
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