Albany Seawater Desalination Plant
Nanarup Benthic Habitat Mapping Study Summary

Technical Partner

This study was commissioned by Water Corporation and completed by O2 Marine, an independent
marine environmental consultancy.

This document is prepared by Water Corporation and is a summarised version to support community
and stakeholder engagement, providing a clear overview of the study’s key findings.

Purpose of the Study

Due to climate change and population growth, there is a projected increase in demand for drinking water.
Water Corporation is investigating potential areas for a future seawater desalination plant near Albany.
This initiative aims to ensure a secure and sustainable water supply for the Lower Great Southern Towns
Water Supply Scheme (LGSTWSS) beyond 2030.

This study was undertaken to understand the seabed environment and map marine habitats in the
Nanarup area. Further benthic habitat studies will be undertaken as planning progresses to support
detailed design, environmental assessments and regulatory approvals.

Study Area

Nanarup Beach, located east of Albany on Western Australia’s south coast, is a high energy coastal
environment. It is strongly influenced by ocean swells, winds and seasonal storms. These conditions
shape the seabed and drive ongoing movement of sediments and shoreline change. As a result, benthic
habitats at Nanarup are naturally variable.

Previous regional mapping has identified three main habitat types in the broader area: sand, seagrass
and macroalgae. Reef systems that support macroalgae occur offshore, while seagrass is more common
in more sheltered areas such as King George Sound.

What is Benthic Habitat Mapping

Benthic habitat mapping is the process of identifying and mapping the different environments on the
seafloor, including sand, reef systems, seagrass and other marine vegetation.

This is typically achieved by combining satellite imagery, seabed depth data (bathymetry), and
underwater video surveys.

Study Methods

Benthic habitat mapping was undertaken using an integrated approach that combines satellite imagery,
seabed depth data and field observations. This allows habitats to be mapped across a large area in a
consistent and reliable way.

Satellite imagery and LiDAR bathymetry provide a broad view of seabed depth, structure and surface
characteristics. These datasets are supported by ground truth surveys, where seabed conditions are
directly observed using underwater video.

During the ground truth survey in April 2026, a total of 28 video transects were collected, representing a
total distance of 1.89 km covered. The video transects provided detailed information on habitat type,
substrate and marine life.
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The satellite imagery and LIiDAR bathymetry were integrated with the ground truth survey results to
produce a comprehensive benthic habitat map of the study area. This combined approach ensures the
mapping is accurate and representative of seabed habitats.

1. Environmental Predictor Layers

Benthic habitat mapping was conducted using a predictive modelling approach that applies machine
learning to analyse satellite and bathymetry-derived environmental predictor layers in conjunction with a
ground-truth dataset.

Environmental predictor layers describe the physical characteristics of the seabed and help indicate
where different habitats are likely to occur. By linking these datasets to observed habitats, typical
environmental conditions can be identified and applied across the study area to map the marine habitat.

In this study, these layers were derived from:

o Satellite imagery: Used to map shallow seabed features. Multiple images were selected to
account for natural variability and reduce the influence of temporary conditions. The imagery was
processed to improve clarity, including removal of surface glare and adjustment for water depth.

o LiDAR bathymetry data: Used to provide high resolution information on seabed depth and
structure. The dataset, collected by the Western Australian Department of Transport in 2023,
offers fine scale detail (approximately 1 metre resolution). This data was used to derive terrain
characteristics such as slope and seabed complexity, which influence habitat distribution.

Figure 1. Bathymetry data covering the survey area at Nanarup Beach derived from LiDAR
dataset from Department of Transport (2023).
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2. Ground Truth Survey

A ground truth survey was undertaken to collect direct observations of seabed habitats in the study area.
This involved visiting survey locations by boat and using a towed underwater video system to record
continuous footage of the seabed.

The camera was operated close to the seabed at a controlled speed, capturing approximately 50 to 70
metres of footage per transect. A total of 28 transects representing a total distance of 1.89 km was
surveyed. Survey locations were recorded using GPS, and key information such as depth and habitat
type was documented to support analysis.

Survey transects were planned to include both targeted locations, which verified features identified in
spatial data, and randomly distributed locations to ensure representative coverage of habitat types.

The video footage was analysed by marine specialists using a standardised classification framework.
Habitats were identified based on seabed type, structure, biological communities, and their relative
coverage. All data was quality checked and spatially verified. This dataset provides a robust, field-based
understanding of seabed conditions to inform the habitat mapping process.

Figure 2: Ground Truth Survey at Nanarup
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Key Findings
Seabed Composition

The study found that the seabed at Nanarup is dominated by unconsolidated sediment, primarily sand.
Bare sediment accounts for approximately 90% of the mapped area, particularly across deeper offshore
waters. These areas are typically characterised by flat seabed conditions with limited attached marine
life.

Harder reef substrates make up a much smaller proportion of the seabed and are generally confined to
shallower areas closer to shore. These reef areas provide the main structure for marine vegetation and
ecological communities within the study area.

Habitat Types Identified
The mapping identified three main habitat types across Nanarup:

o Bare Sediment: This is the dominant habitat across the study area. It occurs widely in deeper
water and across large sections of the seabed. These areas generally support low levels of
attached marine life, although mobile material such as drifting seaweed is often present.

o Reef with Mixed Macroalgae and Sparse Filter Feeders: This habitat occurs in shallow reef
areas and is characterised by mixed seaweed species and occasional filter feeding organisms
such as sponges. It tends to be patchy and discontinuous, reflecting the influence of wave energy
and sediment movement.

o Reef with Ecklonia Dominant Macroalgae: This habitat is less extensive but more continuous
where it occurs. It is typically found on deeper reef areas and is characterised by denser
macroalgal cover, particularly Ecklonia species (a type of kelp), which can form more persistent
underwater vegetation communities.

Marine Life Observed
Marine life across the study area is closely linked to the underlying seabed type and exposure to wave
energy.

o Macroalgae (seaweed) was the most common form of attached marine life and was largely
restricted to reef areas. These communities were often observed at moderate to high coverage
on more stable reef substrates.

o Seagrass was present but occurred in limited, variable distributions. Species such as Posidonia
coriacea and Halophila were recorded during the survey, typically in low coverage areas. These
occurrences were generally associated with more sheltered or stable sediment conditions.

o Filter feeders, including sponges and octocorals, were relatively rare and occurred only in
small, localised areas, usually associated with reef habitats.

Overall, much of the seabed supports low levels of attached marine life due to the exposed conditions
and ongoing movement of sediment.
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Table 1: Benthic habitat mapping classifications with examples from ground-truth video

Benthic Habitat Class | Description Examples From Ground-Truth Imagery

Bare Sediment Unvegetated substrate featuring
ripples (2D and 3D bedforms).
Mobile wrack frequently observed.

Reef with Mixed Reef habitat ranging from flat to
Macroalgae and high relief, characterised by mixed
Sparse Filter Feeders macroalgal assemblages. Sparse (1-
10%) filter feeders, primarily
sponges, were frequently
observed.

Reef with Ecklonia sp. | Reef habitat ranging from flat to
Dominant Macroalgae | high relief, characterised by a
dominant cover of Ecklonia sp.
macroalgae. Other macroalgal
species and benthic biota were
present in relatively low
abundance (< 25%).

QWATER

CORPORATION



Albany Seawater Desalination Plant

Nanarup Benthic Habitat Mapping Study Summary

Table 2: Benthic habitat classes by mapped area

Benthic Habitat Class Area (Hectares) Percentage of Mapped Area (%)
Bare Sediment 1,385.1 89.7
Reef with Mixed Macroalgae and Sparse Filter 125.0 8.1
Feeders
Reef with Ecklonia sp. Dominant Macroalgae 34.3 2.2
Total 1,544.4 100

Figure 3: Benthic habitat map of Nanarup Beach
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Conclusion

The benthic habitat mapping for Nanarup Bay has identified the main habitat patterns across the survey
area. By combining satellite imagery, environmental data and field observations, the mapping clearly
distinguishes between broad habitat types such as sediment and reef and provides an overview of
dominant ecological features.

The results highlight the dynamic nature of the Nanarup coastal environment. Strong wave energy,
currents and ongoing sediment movement mean that the seafloor is continually reshaped, influencing
where different habitats can establish and how they persist over time. In this setting, sandy areas can
shift, periodically covering or exposing underlying substrates, which in turn affects the distribution of
marine plants and communities.

While smaller and low cover habitats such as seagrass and filter feeder communities may occur within
areas mapped as sand, they are difficult to detect and map reliably due to their sparse distribution,
limited extent and similarity to surrounding sediments. These habitats are also likely to change over time
in response to the prevailing environmental conditions, making their precise extent inherently variable.

Overall, the mapping captures the key habitat patterns at Nanarup Bay and reflects a system that is
naturally variable and responsive to coastal processes. It provides a strong foundation for understanding
the area, while recognising that fine scale habitats may shift over time as part of the natural dynamics of
this high energy environment.
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Glossary of Terms

Term Definition

Bathymetry The measurement and mapping of water depth and seafloor topography.
The term is also used to describe datasets representing underwater depth
and terrain.

Benthic Habitat The ecological region at the bottom of the ocean, including seagrass,

coral and other marine life.

Metocean conditions Integrated meteorological and oceanographic conditions, including wind,
waves, tides and currents, which influence coastal and marine
environments.

Macroalgae Large, photosynthetic marine algae (seaweeds) that typically grow
attached to hard substrates such as reefs.

Transects Defined survey paths along which systematic observations or
measurements are collected to assess environmental characteristics.
LiDAR bathymetry A remote sensing technique that uses laser pulses to measure water

depth and map shallow seafloor features.

Ground truth survey Field-based data collection used to validate and refine remotely sensed or
modelled datasets through direct observation of seabed conditions.

Seagrass Submerged flowering plants that form meadows in marine environments,
providing habitat, stabilising sediments and supporting ecosystem
functions.

Ecklonia sp. dominant | A genus of large brown macroalgae commonly found on temperate reef
macroalgae systems, often forming dense stands that structure marine habitats.

Sediment Unconsolidated material, such as sand or silt, that accumulates on the
seabed and is subject to transport by waves and currents.

Reef A consolidated seabed feature, typically composed of rock or limestone,
providing a stable substrate for attached marine organisms.
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