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Acknowledgement of Country

Walawaani (welcome),

Shoalhaven City Council recognises the First Peoples of the Shoalhavenfand
their ongoing connection to culture and country. We acknowledge Aberiginal
people as the Traditional Owners, Custodians and Lore Keepers of the world’s
oldest living culture and pay respects to their Elders past, present and emerging.

Walawaani njindiwan (safe journey to you all)

This acknowledgment includes Dhurga language. We recognise and understand that there
are many diverse languages spoken within the Shoalhaven.
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1 INTRODUCTION

1.1 Background

The Shoalhaven River is a barrier river estuary located on the South Coast of NSW. The estuary is unique in
that it has two distinct and separate ocean entrances. Due to the construction of Berry’s canal, the main
permanent ocean entrance is located at Crookhaven Heads, entrained by rock armoured training wall and the
Crookhaven headland. The secondary entrance is located at Shoalhaven Heads and comprises a sand berm
that intermittently opens and closes to the ocean.

The Shoalhaven River entrance at Shoalhaven Heads is only opened naturally by the occurrence of flood
events, and is subsequently closed naturally after these events during more ambient conditions due to the
interplay of river, tide, and coastal processes.

The Shoalhaven River entrance at Shoalhaven Heads is managed by Shoalhaven City Council (Council) in
accordance with the Shoalhaven River Entrance Management Plan for Flood Mitigation (2006) (EMP). The
primary objective of the EMP is to reduce the frequency and magnitude of nuisance flooding impacts on low
lying areas around Shoalhaven Heads. The current approach to entrance management through the EMP is
proactive maintenance of a dry notch at 2m AHD, and the reactive construction of a pilot channel through the
entrance berm to release flood waters and reduce flood impacts in low lying foreshore areas around the
estuary. The triggers for action are generally based on when estuarine water levels reach a specific ‘trigger’
level, or are forecast to reach these levels through relevant flood warning notifications.

A Review of Environmental Factors (REF) for the Shoalhaven River Dry-Notch was prepared in 2021. This
previous REF includes an impact assessment of the existing dry-notch maintenance at the entrance and sand
nourishment along River Road foreshore, but no assessment of the survey works at the entrance, the
excavation of the pilot channel, or any berm management works.

Council is now updating the 2021 REF to include the above activities as well as:

m  Expanding the area of the dry notch to cover the entire beach berm area, limited by vegetated areas
including a buffer, between the river and the ocean. This would allow for entrance opening at the most
efficient location, where the flood waters are naturally channelled and have least resistance, rather than
having to redirect the natural flows toward the area of the current dry notch.

®  Using the sand removed during dry-notch maintenance for sand nourishment along the foreshore of
Shoalhaven Heads Beach from the entrance to the south, to the front of Shoalhaven Heads Surf Life
Saving Club (SLSC) in the north in addition to the sand nourishment along the foreshore along River
Road.

Figure 2-1 shows the location of the proposed works, and the proposed activities are described in Section 1.3.

1.2 Purpose of This Review of Environmental Factors

In light of legislative updates, mainly the Coastal Management Act 2016, and the development of the Lower
Shoalhaven River Coastal Management Program (CMP) a review of the EMP is required. The Shoalhaven
River entrance at Shoalhaven Heads is located on Crown land and entrance openings are only permitted as
outlined in the Crown land licence, in line with the EMP. Therefore, an update of the EMP requires a renewal
of the Crown land licence, and consequently an update of the REF.

Water Technology has been engaged to prepare the REF under Division 5.1 of the Environmental Planning
and Assessment Act 1979 (EP&A Act) to assess any environmental impacts from the proposed works. Council
has an obligation to consider all possible environmental impacts which may result from these works and
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determine whether these impacts are likely to be significant or not. This will be achieved through the
development of the REF. The REF is to be prepared in accordance with Clause 171 of the Environmental
Planning and Act Regulation 2021.

The Shoalhaven River entrance is an environmentally sensitive area. Its network of intertidal wetlands is used
by shorebirds for feeding and nesting, and the broader estuary provides important fish habitat. It also provides
significant aesthetic and recreational values for residents and visitors.

This REF describes the proposed activity and legislative context, assesses potential environmental impacts
and recommends the mitigation measures to satisfy Council’'s due diligence and statutory responsibilities.
Information obtained through stakeholder consultation, including with the NSW National Parks and Wildlife
Service (NPWS) and broader community, was considered in the preparation of this assessment.

1.3 Proposed Activities

The proposed activity comprises survey works, entrance management through dry notch maintenance and
berm management, pilot channel excavation and reuse of sand for sand nourishment. All works will be
undertaken in accordance with the Shoalhaven River EMP (2025).

All activities except sand nourishment are related to flood management and mitigation, and are either proactive
(ongoing management) or reactive (triggered by flood warning) as described below. Some activities are also
undertaken differently depending on the presence of nesting shorebirds. This is further detailed in Section 6.4
of this REF.

The proposed works will be undertaken by Council or their contractors. Entrance management at the
Shoalhaven River entrance at Shoalhaven Heads for flood mitigation purposes is an established process within
Council, with Council also responsible for a number of other entrances within the Shoalhaven Local
Government Area (LGA).

1. Survey works (proactive)

Survey works to monitor the sand berm and dry notch height (m AHD) will be undertaken continuously
throughout the year (when the entrance is closed) on a monthly basis or as needed. The data collected will
inform the need for dry notch maintenance and berm height management. Survey work will be undertaken by
surveyors walking along the beach surveying the berm and dry notch height using a RTK GPS. It may also be
undertaken through the use of unmanned aerial vehicles (UAVs) such as drones.

2. Dry notch maintenance (proactive)

The dry notch maintenance works consist of scraping the “dry notch” area of the entrance berm to a target
level using earth moving machinery (such as a CATD6/D7 size bulldozer or excavator and 2-3 6WD dump
trucks). Under the EMP (current and updated), the dry notch will be excavated to a level of 2.0m AHD across
a 50m minimum stretch of the entrance in a north-south direction, avoiding impact in vegetation as detailed in
Section 2.1 of this REF. The east-west extent of the notch will be determined by the shape of the entrance
berm and dune at the time. The western limit of excavation will be determined by the point where the natural
sand level drops below 2.0m AHD. To avoid impacts from wave overwash, and impacts on nesting shorebirds,
the eastern limit will be maintained as follows:

®  During the months of March to October the dry notch will be mechanically excavated to 2.0m AHD to
within approximately 10m west of the high point of the berm/dune.

m  During the potential shorebirds breeding season (October to March) the dry notch will be mechanically
excavated to 2.0m AHD to within approx. 20m west of the high point of the berm/dune, if it is deemed that
this can be done without direct disturbance to nesting shorebirds.
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The configuration is shown in Figure 1-1.

2.3m AHD
Berm
2.0m AHD
2.0 to 2.0m AHD Crest
Dry Notch

Ocean
River Sand Flats

Figure 1-1  Proposed configuration of entrance berm works. Figure courtesy SCC 2021.

3. Berm height management (proactive/reactive)

Berm height management would be undertaken using earth moving machinery (the same as for the dry notch
maintenance described above) to maintain the berm crest height at < 2.3m AHD for its total width (from the
dry notch to where the level drops to 2.3m AHD on the ocean side). The need for berm height management
will be based on surveys of berm height in Activity 1. Depending on the rate of vertical berm height growth,
this activity may need to occur more frequently than the dry notch maintenance, and potentially also during
shorebird nesting season if possible (only in areas 255m away from nesting shorebirds, or as determined by
a future licence to harm). A licence to harm under the National Parks and Wildlife Act 1974 (NPW Act) will be
required if nesting threatened shorebirds need to be disturbed (e.g. nest relocated) to undertake the entrance
opening

Berm lowering may also be undertaken as a reactive measure in a prognosed or occurring flood event, and
can be done either as an alternative or in addition to pilot channel excavation.

4. Pilot channel excavation (reactive)

A pilot channel would be excavated in the event that any one of the following triggers are reached:
m A water level exceeding 3.0m AHD recorded at the Nowra River gauge (Wharf Road, BoM number: 68213)
m  Awater level exceeding 2.0m AHD at the Shoalhaven Heads River gauge (Hay Avenue, MHL ID: 215415)

m  Aforecast that either of the above trigger levels are expected to be reached based on the issue of a Flood
Warning from the Bureau of Meteorology

The pilot channel excavation is undertaken with an excavator or a backhoe. The specific location of this
channel will depend on the shape of the entrance berm at the time of the works, with the works to focus on
low points in the berm as a result of natural processes as well as dry notch and berm management, to facilitate
a more rapid entrance opening. Being reactive works (flood response), the pilot channel excavation may also
impact on areas with native vegetation in situations where flood waters cannot be controlled. Where possible,
the channel should be located a significant distance from the northern and southern vegetated dunes to avoid
impacts from a meandering entrance.

5. Sand nourishment and sand storage

The sand excavated during Activities 2 and 3 (and where operationally achievable, Activity 4) would be
beneficially reused for beach nourishment at pre-designated foreshore areas to help improve the resilience of
those foreshore locations to coastal erosion. The two locations include:
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B The Shoalhaven Heads beach — immediately north of the entrance berm, extending up to the SLSC.

B The estuary foreshore along River Road.

Excavated sand would be moved between the sites by truck. Up to 40 tonne trucks can access both the beach
locations and the river foreshore to dump sand. There is an existing beach access, via River Road car park,
for machinery to access the river entrance. Additionally machinery is able to access the estuary foreshore
along River Road adjacent to the boat ramp and driving on the foreshore beach. This activity also covers the
potential storage of sand for use at a later stage. The stockpile location is marked in Figure 2-1.

1.4 Project Justification and Options

The purpose of the proposal is for flood mitigation, enabling Council to facilitate expedient and swift mechanical
intervention in the path of floodwaters, reducing potential impacts of nuisance flooding on the low lying
foreshore areas at Shoalhaven Heads. The entrance management also aims to maintain responsible
environmental management of the entrance berm and shorebird habitat, and the maintenance of natural
coastal processes to the greatest extent possible. To reuse the excavated sand, sand nourishment activities
would be undertaken to strengthen the resilience of the identified beaches and estuary foreshore, as previously
discussed.

The Shoalhaven River entrance area is of high environmental significance. The scenic and recreational values
of the area are very important to residents and visitors of the region. The river entrance at Shoalhaven Heads
is one of the most important sites on the NSW coast for populations of migratory wading birds protected under
international agreements. Additionally, threatened species of other shorebirds may nest at the site during
nesting season (typically October to March). The lower estuary also contains State Significant Coastal
Wetlands, mapped in the Resilience and Hazards State Environmental Planning Policy 2021 (RH SEPP).

Option 1 — Do Nothing

Doing nothing would entail allowing the entrance to open and close on a natural cycle. Consequently, the water
levels within the estuary may reach higher levels than if the entrance is opened at a certain trigger level. If the
entrance of the Shoalhaven River at Shoalhaven Heads were to remain closed during a flood, water levels
could be significantly higher for longer in some parts of the river's floodplain. This would result in greater
impacts on the Shoalhaven community, especially at the village of Shoalhaven Heads, in terms of inundation
of houses and other property, cutting of access roads and possibly through increased injury or loss of life.

Option 2 — Continue with the Current Opening Regimes

By continuing the current river entrance opening regime as approved under the existing Crown land licence
the flood levels within the estuary can be sufficiently managed. However, the dry notch area is small, restricting
operational flexibility. By allowing a wider dry notch area, Council would have greater control to open the
entrance in a more efficient location (where the water naturally flows) in a flood event.

Option 3 —Widen the Dry Notch Area and Implement Sand Nourishment (Preferred)

As described above, a wider dry notch area would allow Council to have greater operational flexibility, allowing
for an efficient entrance opening during flooding, as the opening can be done in the location where the water
naturally would break through. The optimal location for the dry notch may change depending on the current
prevailing natural processes and can be difficult to predict. Sand nourishment would bring back sand to beach
areas where natural processes erode it, while maintaining the sediment within the same sediment
compartment. The sand nourishment would be beneficial both for the amenity and infrastructure in the
proposed locations. Sand nourishment can currently be undertaken under separate approvals, however
combining the approvals would facilitate the works and the sand could be directly transported to the nearby
sites making operations more streamlined and cost-efficient.
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15 Lower Shoalhaven River CMP

Coastal processes relating to entrance management have been assessed within the Lower Shoalhaven River
CMP. The Stage 2 CMP report “Review of the Entrance Management Plan” (Rhelm, 2023) provides a detailed
overview of the local coastal processes and entrance dynamics, past and current entrance management
practices, as well as consideration of potential options for management of the entrance into the future.

The Stage 4 CMP Report (Rhelm, 2024a) details the management actions to be covered by the CMP.
Management action CTF_20 relates to the entrance opening at Shoalhaven Heads and is detailed as follows:

CTF 20: Implement the Entrance Management Policy and undertake review

“implement the Entrance Management Policy (EMP) in accordance with the associated Review of
Environmental Factors (REF). Both being updated at the time of public exhibition of the CMP. Review and
potential subsequent update to be undertaken as part of Lower Shoalhaven River Floodplain Risk
Management Study and Plan (FRMSP), and Lower Shoalhaven River & St Georges Basin Flood Evacuation
Capability Assessment & Triggers.”

It is also noted that entrance management as a flood risk mitigation measure is supported by the CMP.
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2 PROJECT LOCATION

2.1 Location

The Shoalhaven River entrance lies between the township of Shoalhaven Heads to the north-east and
Comerong Island Nature Reserve (National Park estate) to the south, within Shoalhaven LGA. Shoalhaven
Heads consists of developed urban residential properties with natural areas along the coastal foreshore
connecting with Seven Mile Beach National Park to the North. Comerong Island also has a number of
residential properties outside of the areas that are National Parks estate.

The subject site shown in Figure 2-1. This map depicts the proposed Activity Area for Activities 1-4, and the
beach nourishment placement zones for Activity 5. The primary activity area for entrance berm works (Activities
1-4) is within the entrance berm area between the river estuary and the ocean, and is Crown Land owned by
the NSW Government. The exact extent of the dry notch area is identified in the updated EMP.

A buffer area of 20m should be kept to all areas with native vegetation so as to not impact on root or natural
spreading of the vegetation communities. Vegetation in this case constitutes areas with established
populations of native flora with more than a few individual plants present.

The ‘subject site’ includes the area of potential direct impact on the community and the environment from the
proposed activity. The ‘study area’ consists of the subject site for all activities including a 50m buffer to the
subject site, where direct and indirect impacts on the community and the environment may occur.

Site access is via an existing beach track marked in yellow in the below figure. Access to the beach track is
via a locked gate at the River Road car park. The sand would be stockpiled next to the parking lot as needed.

2.2 Land Ownership and Management

The sand nourishment would be undertaken on Lot 7005 DP1075719 and Lot 7004 DP94785, which are Crown
Land managed by Council. The stockpile location, sand nourishment areas, beach track and dune area are
zoned as RE1 — Public Recreation and W2 — Recreational Waterways under Shoalhaven LEP 2014 (see
Figure 2-2).

The land on which the waterway and entrance lies is Crown land managed by the NSW Department of
Planning Housing and Infrastructure (DPHI) (Figure 2-1). A Crown land licence will be required to undertake
the works as discussed in Section 4.1.5.

The site is adjacent to National Parks estate and while approval for the works is not required, a licence to
harm would be required as the works may impact on threatened shorebirds if the river entrance is opened
during nesting season.

Referral to the Department of Primary Industries - Fisheries (DPIRD Fisheries) is also required as discussed
in Sections 4.1.5 and 4.1.8, and it will be done as part of the Crown land licence process.
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WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

il

3 EXISTING ENVIRONMENT

3.1 Community values

The entrance area of the Shoalhaven River at Shoalhaven Heads has significant environmental, recreational
and scenic values. The relatively natural coastal landscape with broad expanses of beach, sand dunes, ocean
and river provide opportunities for appreciation by walkers, fishers, swimmers, boaters and other users of the
area.

Community values include:

B Aesthetics — passive recreation undertaken to appreciate the aesthetic appeal;

m  Cultural and spiritual values — water is particularly important for indigenous peoples;

m  Aquatic ecosystems — respect for the health or integrity of the waterway’s ecosystems; and

m  Exercise and active recreation - activities including walking, swimming, surfing, boating, paddle boarding,
kayaking, snorkelling, and fishing.

The estuary and river foreshore in the proposed sand nourishment location has recreational facilities in the
form of boat ramps and a dog off-leash beach.

The Shoalhaven Heads Surf Life Saving Club is located north of the entrance. Part of the project purpose is
to increase the resilience of the dune area in front of the surf club infrastructure through sand nourishment.

3.2 Landscape features

The Shoalhaven River enters the Tasman Sea at two locations: Shoalhaven Heads and Crookhaven Heads,
and is a micro-tidal, wave dominated estuary system. The estuary is intermittently open and closed to the
ocean at Shoalhaven Heads, whilst a permanent exchange with the ocean at Crookhaven Heads is maintained
through a trained entrance (via Berry’s Canal).

The dry notch area is the location of the highly dynamic entrance berm. When the entrance is closed, the dry
notch area is a low-lying stretch of sand that forms a barrier between the ocean and the Shoalhaven River.
However, during a flood event, the entrance opens through the dry notch area, and scours the sand away,
forming a channel. This channel has been observed to remain open for several months to years, until the
dominant coastal processes (waves, tides and littoral sediment transport) close it, and a wide sand berm is
again formed.

Approximately 1km north of the Shoalhaven River entrance at Shoalhaven Heads is the Shoalhaven Heads
Surf Life Saving Club. Sitting on the same stretch of beach as the entrance, the SLSC sits just behind the
dune, and is at increasing risk of coastal erosion.

The River Road foreshore is located on the estuary side of Shoalhaven Heads, and has historically
experienced significant erosion. The foreshore protects public and private assets, and in 2021 a sea wall was
constructed to minimise future erosion. Subsequent nourishment projects using sand from Shoalhaven Heads
beach have provided an additional erosion buffer and increased user and visual amenity.

3.3 Biodiversity

Background research and database searches undertaken for the REF include the Protected Matters Search
Tool (Environment Protection and Biodiversity Conservation Act 1999), the BioNet Atlas of NSW Wildlife,
BioNet Vegetation Classification, NSW Threatened Species Profiles, the NSW Biodiversity Values Map and
Threshold Tool, and NSW SEED Map.
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The Shoalhaven River estuary and entrance location on the dunes is mapped as containing Biodiversity Values
(BV) under the Biodiversity Conservation Act 2016 (BC Act, see Figure 3-1 and Section 4.1.7 for more details).
Even if Council is not subject to the Biodiversity Offset Scheme (BOS), BV mapping still provides information
about areas where biodiversity features need to be considered. In this case, the Shoalhaven River is mapped
as having BV due to the presence of biodiversity features including Key Fish Habitat and estuarine vegetation
as mapped by DPIRD Fisheries, as well as littoral wetlands, saltmarshes and other intertidal communities
(Figure 3-1).

The Plant Community Types (PCTs) mapped adjacent to the sites include (Figure 3-2):
m  PCT 3410 - Spinifex Strandline Grassland (sand dunes)

m  PCT 3788 - Coastal Foredune Wattle Scrub (access track and stockpile)

m  PCT 3638 - South Coast Sands Bangalay Forest (River Road foreshore)

PCT 3638 is associated with the threatened ecological communities Bangalay Sand Forest of the Sydney
Basin and South East Corner bioregions and Kurnell Dune Forest in the Sutherland Shire and City of Rockdale,
both listed as Endangered under the BC Act.

A field survey was undertaken of the site to identify any flora species that may be impacted by the works. No
flora species were present within the proposed dry notch area on the day of the survey. Previous surveys
undertaken for the 2021 REF indicates the exotic species Sea-rocket (Cakile maritima) as present. Common
flora species on site, outside the dry notch area, that could be directly impacted by the works include Spinifex
(Spinifex sericeus), Coast Banksia (Banksia integrifolia), Coastal Wattle (Acacia longifolia), Swamp Oak
(Casuarina glauca), Lomandra sp, and Coast Teatree (Leptospermum laevigatum).

A 20m buffer to areas with native vegetation is recommended for the dry notch maintenance and berm
maintenance, avoiding any potential impacts to these vegetation communities. The use of the beach track and
stockpiling locations will be in line with the current uses and no vegetation removal is proposed. Minor trimming
or pruning may be required from time to time and will be undertaken in accordance with the relevant standards.

A BioNet Atlas search was also done to identify threatened species sighted within 10km of the site in the last
30 years. Based on the outcomes of this search as well as locations of species sightings mapping and
consideration of potential habitat on site, a Likelihood of Occurrence table was prepared and is included in
Appendix C. Threatened species sightings in close proximity to the site are shown in Figure 3-3.

In terms of the NSW coast, the Shoalhaven River estuary is a high priority site for shorebird conservation.
More than 40 species of shorebirds have been observed in the Shoalhaven estuary (SCC, 2006). Some of the
observed shorebirds are listed as threatened species and protected by NSW and Commonwealth legislation,
and international agreements (mainly migratory species). Commonly recorded threatened species in the study
area include the Little Tern (Sternula albifrons), Pied Oystercatcher (Haematopus longirostris), and Eastern
Curlew (Numenius madagascariensis) (NSW Bionet, 2024). The entrance area at Shoalhaven Heads can be
important for shorebirds as a beach nesting site, an intertidal feeding area and a high tide roost area.

The current Crown Land licence includes stipulations set by NSW National Parks and Wildlife Services
(NPWS) regarding minimisation of disturbance to both threatened and migratory shorebird habitat during their
breeding season by the use of buffer areas (50m from nesting site April-September and 255m in October-
March). These stipulations are expected to be included in the renewed licence. A licence to harm threatened
fauna, in case of flood events, has not been obtain at the time of writing this REF, meaning that the buffers
need to be maintained at all times.

Furthermore, the EPBC Protected Matters Search Tool was used to identify any Matters of National
Environmental Significance (MNES) within the area. The MNES report is included in Appendix D. MNES
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