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1

INTRODUCTION

1.1

Background
Lake Macquarie is located on the NSW Central Coast and is a large waterway of
approximately 110 km2, with a catchment area of around 700 km2. The lake is
connected to the ocean by Swansea Channel which has been trained by breakwaters
since the early 1880s. The entrance is approximately 400 m wide between the
breakwaters but narrows to about 170 m at the Swansea Bridge crossing, which was
first constructed in the mid-1880s.
Reclamation of the northern approach to the Swansea Bridge introduced a flow
constriction promoting increased velocities and turbulence in the vicinity of the bridge
resulting in bank erosion. Adjustment of Swansea Channel to entrance training resulted
in erosion of sand primarily from Salts Bay and scour of the outer channel (the channel
downstream of Swansea Bridge). Sediment mobilised from these areas by the
improved hydraulic efficiency of the entrance is propagated upstream in pulses by the
dominant flood tide and is deposited upstream of Swansea Bridge in the inner channel.
The inner channel originally entered the lake to the west but now enters the lake in the
north and has been stable in this position since 1976 (WBM, 2003).
Navigation constraints associated with Swansea Channel are:


the coal seam outcropping at 3 m below Australian Height Datum (AHD,
approximately equal to mean sea level) on the southern side of the main
entrance channel and periodic shoaling on the northern side where the bed is
typically at -2 m AHD (WBM, 1996)’



the height of the Swansea Bridge for yachts and other tall vessels (bridge
openings need to be booked); and



shoaling of the inner channel creating a navigation hazard for deep-keeled
yachts and cruisers.

Dredging works to improve navigation commenced in 1939, with various islands at the
lake end of the channel created from dredge spoil (including Elizabeth Island, and Spoil
Island across Swan Bay). From 1970 records indicate that inner channel dredging has
generally been undertaken in small campaigns, removing between 10,000 and
50,000m3 of sand every one to five years (Umwelt, 2013), apart from major dredging in
early 2003 which involved removal of 120,000 m3 of sand from a mid-channel shoal
adjacent to Swan Bay (WBM, 2005a) to remove the ‘dog-leg’ created by tidal flows from
the then large southern entrance to Swan Bay created by private dredging works.
Larger volumes of sand were also removed from the inner channel in 1970/71 and 2010
(estimated at 66,000 m3 and 68,000 m3 respectively). In 2011, 65,000 m3 of sand
dredged from the inner channel was placed in dog leg over 6 months using a barge
mounted long reach excavator.
Disposal/ stockpile sites for past dredging campaigns include Elizabeth Island,
Blacksmiths Beach, Naru Point and the Belmont Sands site (within Swan Bay).
Approximately 12,000m3 of sand was placed in the old Belmont Sands site in 2012 and
around 18,000 m3 on Elizabeth Island in March 2014.
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Figure 1 shows the channel and associated bays and shoals, together with sandbanks
and islands within the inner channel formed by spoil from past dredging campaigns.
Bank and scour protection works in response to the altered tidal and wave regime
commenced in the 1900s and have included:


stabilisation of Salts Bay foreshore by construction of a series of groynes;



construction of groynes on the Pelican foreshore and Naru Point near Swan
Bay;



reclamation and construction of rock walls to reduce the width and stabilise the
southern entrance to Swan Bay; and



stabilisation of the Swansea Bridge piers with rock ballast.

Figure 1 Study Area

1.2

Navigation Issues
Umwelt (2013) identified the following issues associated with navigation depths less
than 2 m:


Scrapes to yacht and motor cruiser hull anti foulant and keel damage.



Minor injury to crew and passengers thrown around vessels as the keel hits the
bottom and the vessel stops suddenly.



Motors on both keel and motor cruiser vessels becoming clogged with sand.



Limited navigable area for vessels, especially if several changes of direction are
needed to manoeuvre through the channel.



Vessels being laid over and dragged across the shoals.



High level of skill required to negotiate the channel under most conditions.
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1.3



Safe transit times (in relation to water depth) limited to high water.



Time required for RMS officers to shepherd recreational vessels through the
channel, or drag them off shoals or through the shallow areas.



Uncertainty affects event planning and tourism business opportunities, when
events involve safe passage of vessels into and out of the lake, e.g. regattas on
the lake and offshore yacht charter and day cruising.



Reputation of Lake Macquarie as a weekend yachting destination. People
cannot be certain they can get into the lake safely, and then, once in, cannot be
certain when they will be able to leave.



Underutilisation of marine facilities and flow on effects because yachts and large
motor cruisers from other ports do not enter the lake. For instance, marinas in
Lake Macquarie have facilities suitable for a larger number of visiting vessels
than can currently enter the lake safely. Poor navigability also indirectly affects
spending in restaurants and clubs.

Dredging Strategy and REF Scope
In view of the issues identified in Section 1.2 and the relatively short-lived benefits from
previous dredging campaigns, NSW Crown Lands proposes once-off large scale
maintenance dredging to achieve the channel depth and width recommended through
previous investigations (WBM [2003] and Umwelt [2013]) and ongoing, smaller
maintenance dredging campaigns to maintain this channel form.
This Review of Environmental Factors (REF) covers:


The once-off large scale maintenance dredging and re-use of dredged sand for
dune construction at Blacksmiths Beach. While replacement of existing dune
fencing that is removed to accommodate the sand placement works, installation
of new dune fencing and stabilisation of the newly constructed dune with
appropriate vegetation is covered, long-term management of the stabilised dune
area does not form part of this REF.



Smaller, subsequent campaigns over a 20 year timeframe with dredged sand
stockpiled or directly placed for re-use including for beach nourishment, to
address foreshore erosion, to create sandy beaches for recreational use, and to
be used as fill sand offsite. Removal of previously stockpiled sand would be
carried out under existing arrangements for previous maintenance dredging
programs and does not form part of this REF.

Swansea Channel Dredging REF
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2

PROPOSED WORKS

2.1

Channel Form
The proposed channel form is shown schematically in Figure 2 and is designed to
provide adequate underkeel clearance for vessels drawing up to 2.5 m and an
allowance for siltation. Note that the vertical scale has been exaggerated. To achieve a
channel base width of 60 m, depth of 3.5 m below approximate mean water level
(0.0 m AHD) and stable batters of 1 in 6 (vertical to horizontal), approximately
100,000 m3 of sand would need to be dredged from the inner channel over a distance of
1.8 km. This volume includes a dredging tolerance 300 mm below the proposed bed
level and an allowance for siltation occurring since the last dredging campaign/survey
(March 2014) and during the dredging works. Ongoing smaller periodic dredging
campaigns years would be carried out as required to maintain the channel form.
Two channel alignments were modelled as shown in Figure 3, with the alignment
indicated in yellow being the preferred option as this removes the spur across from Air
Force Channel, involves dredging less sand and minimises potential impacts on
seagrass beds.
The dredging footprint i.e. areas within the preferred alignment where sand is to be
removed to meet required channel widths and dredge depths, is shown in Figure 4.
Refer to Drawings in Appendix A for more details.

Figure 2 Typical Dredged Channel Cross-Section
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Figure 3 Channel Alignment Options (preferred shown in yellow)

Figure 4 Dredging Footprint for Preferred Channel Alignment
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2.2

Large Scale Maintenance Dredging
The once-off Large Scale Maintenance Dredging Campaign would comprise:

2.2.1



Dredge mobilisation and establishment of contractor’s compound (Old Belmont
Sands site or Naru Point).



Dredging approximately 100,000 m3 of sand.



Installation of a temporary pipeline from Old Belmont Sands site to the
placement area at Blacksmiths Beach.



Installation of two booster pumps, one on Spoil Island (avoiding the unvegetated
southern end of the island) and the other at the Old Belmont Sands site, and a
temporary pipeline joining the dredge to the Old Belmont Soils Site via Spoil
Island.



Construction of a dewatering area at Blacksmiths Beach.



Dune construction and stabilisation with appropriate dune vegetation.



Minor works and ancillary activities including surveys, preparation and
implementation of construction EMP, and clearing of the stormwater culvert
between Naru Crescent and the Pacific Highway.

Dredge Mobilisation and Contractor’s Compound
The type of dredge used would be subject to the competitive tendering process,
however, it is envisaged that dredging would be carried out using a small to medium
sized Cutter Suction Dredger (CSD) which may access the inner channel through the
entrance, or be demountable and be brought in via road.
A small Contractor’s Compound would be sited at either the Old Belmont Sands site or
the Naru Point site. Both of these locations are compounds/stockpile sites used in
former dredging campaigns. The compound would be fenced for security and house
any supplies and spare equipment required. If fuels and oils were stored, they would be
located within a lined, bunded and covered area. However, this is unlikely to be
necessary as refuelling facilities are located close by at Pelican Marina and Marks Point
Marina.

2.2.2

Dredging and Delivery of Dredge Slurry
While working at the northern end of the channel, the CSD would pump to the booster
pump on Spoil Island (avoiding the unvegetated southern end of the island), with the
pipeline between the dredge and booster pump being submerged on the bed where
possible to reduce navigation impacts and floating where necessary to avoid
disturbance to seagrass beds. The pipeline from the booster pump on Spoil Island
would most likely run along the intertidal zone between areas of saltmarsh and seagrass
(it would be fixed where required to avoid movement into saltmarsh habitat on high
tides) and would most likely be submerged through the southern Swan Bay channel and
run along the foreshore to the booster pump at the old Belmont Sands site. The waterbased section of pipeline would be between 0.5 km to 2 km long, depending on the
location of the dredge.
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While working in the southern section of the channel, the dredge would pump to the
booster pump at the Old Belmont Sands site with the pipeline between the dredge and
booster pump being submerged on the bed where possible.
From the Old Belmont Sands site, the dredge slurry would be delivered by pipeline to a
dewatering area at the back of Blacksmiths Beach. Dewatering of the dredge slurry and
reconstruction of the dunes would mostly take place in front of the Belmont Golf Course
(refer Figure 6 and Figure 7). The overland dredge pipeline route would be
approximately 1.5 km long and follow the Belmont Sands site access road until the Naru
Crescent/ Docker Street intersection from where it would divert to the south and through
the drainage reserve and on through stormwater culverts under the Pacific Highway,
exiting the stormwater system immediately south of the Belmont Golf Course and on to
Blacksmiths Beach within the powerline easement, see Figure 5.
Minor clearing or widening of the access road would be undertaken where necessary to
accommodate the pipeline and provide for maintenance access.

Figure 5 Dredge Pipeline Route
2.2.3

Dewatering and Dune Construction
Existing dune sand would be used to form an initial bund to contain the dredged slurry in
an existing low lying area. Dredged sand would be added to the bund via an extension
to the delivery pipeline to provide a final bund width of 50-75 m. An outlet would be
formed at the end of the bunded area to allow return water to flow out across the beach,
where it would percolate into the sand and merge with ocean waters. See Plate 1 which
shows a similar recent arrangement at Town Beach, Port Macquarie. Subsequent
dredged sand would progressively fill the bunded area, either using delivery pipe
extensions or using earth moving equipment, e.g. excavators and/or bulldozers. As
such, dewatering is likely to be progressive and not confined to one location.
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Plate 1 Example Bunded Disposal Site - Town Beach, Port Macquarie (2009)
The dewatered dredged sand would be transported and placed on the upper beach over
a distance of up to 900 m (refer Figure 6) and shaped by dozers to a stable dune
profile. Sand would be placed between existing vegetated hummocks to preserve
existing primary dune vegetation.
Figure 7 shows a typical profile (indicative only) for the constructed dune, with dune
crest of 7 m AHD and dune face at a slope of 1 in 5 (vertical to horizontal). Building up
this low lying section of dune area could accommodate at least 100,000 m3 of sand.
Refer to drawings in Appendix A which show indicative fill volumes over the disposal
site.
The finished profile of the placed sand would be shaped to conform with a natural dune
profile (refer Figure 8) comprising an incipient dune and foredune in accordance with
the Coastal Dune Management Manual (DLWC, 2001). An incipient dune would be
formed along the toe of the seaward batter within a tolerance of +/- 0.5 m of the design
level. An undulating foredune would be formed over the upper portion of the seaward
batter and crest of the placed material within a tolerance of +/- 1.0 m of the design level.
Slopes should not be steeper than 1 in 4 to 1 in 5 (vertical to horizontal) to provide a
suitable grade for establishment of dune vegetation. Unnatural protruding hummocks or
steep-sided undulations that may interrupt or concentrate wind flow would be avoided.
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Figure 6 Blacksmiths Beach Material Placement Area

Figure 7 Typical Constructed Dune Cross-Section (indicative only)
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Figure 8 Natural Dune Profile (DLWC, 2001)
2.2.4

Completion
On completion of dredging the temporary pipeline, booster pumps and contractor’s
compound would be removed. Following establishment of the finished dune profile, the
place sand would be stabilised with appropriate primary (e.g. Coastal Spinifex) and
secondary dune vegetation species. Existing dune fencing that is removed to
accommodate sand placement activities would be replaced and new fencing would be
installed to prevent vehicular access into the revegetation area.

2.2.5

Program and Sequencing
It is proposed that dredging commence by September 2014 so that works are completed
before the summer boating season. To achieve this, based on removal of 100,000 m3 of
sand, and assuming mobilisation completed by mid-September, a minimum of around
10,000 m3 of sand would need to be removed each week. A small to medium CSD
could achieve this production rate working standard hours (7am to 6pm on week days,
8am – 1pm Saturday. Note that a small to medium CSD working continuously
(day/night, 7 days a week) could achieve a production rate of around 20,000 to
25,000 m3/week.
Project costs, disruption to waterway and land-based recreational uses, and risk of
dredging extending into the commencement of summer boating season would be
reduced if dredging was carried out continuously. However, this would need to be
balanced against potential after-hours noise impacts for residents in the vicinity of the
dredge and booster pumps. In view of this, and to provide additional confidence to
complete the Large Scale Maintenance Dredging project before the summer boating
season, it is proposed that the dredging area to the west of Spoil Island (that is relatively
removed from residential areas) has the opportunity to be dredged during evening and
night periods (refer Figure 9). Dredging areas opposite the runway and near the “dropover” would satisfy evening and night noise criteria however, have not been considered
necessary. The hours for evening and night works are for 7 days a week and include:


evening – 6pm to 10pm; and,



night 10pm to 7am.

Swansea Channel Dredging REF
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In areas where evening and night hours or operation would be permitted, the weekend
day period would be extended to 7am to 6pm.
As part of the proposed operational program, dredging would be carried out further away
from residential properties outside standard construction hours as shown in Figure 9.

Figure 9 Dredging Locations – day, evening, night/ early morning
Under this scenario, dredging could be completed in around 8 weeks. It is estimated a
further 3 to 4 weeks would be required to complete construction of the dune, remove the
temporary pipeline and demobilise the dredge etc.

2.3

Ongoing Maintenance Dredging Strategy
Smaller Ongoing Maintenance Dredging Campaigns would comprise:


Dredge mobilisation and contractor’s compound (Old Belmont Sands site or
Naru Point).



Dredging up to 10,000m3 to 20,000m3 of sand as frequent as every 1 to 2 years.



Works and equipment as follows:


as per the Large Scale Maintenance Dredging Campaign if sand was used
for nourishment at Blacksmiths Beach.



booster pump on Spoil Island and delivery pipeline to existing stockpile sites
on the southern side of Swan Bay if a CSD was used and dredging was
required at the northern extreme of the inner channel. A CSD could pump
directly to stockpile sites when working in the southern section of the

Swansea Channel Dredging REF
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channel (a booster pump would not be required if dredging was only
necessary in the southern section of the channel).


2.3.1

alternatively, barge mounted backhoe dredger (BHD) which would excavate
sand from the channel, load this onto the barge(s) and then move to the
disposal site when full and place this directly where required for foreshore
improvement works, or to an existing stockpile site.

Dredge Mobilisation and Contractor’s Compound
As for the large scale maintenance dredging, works would be subject to the competitive
tendering process. As noted above, dredging plant for these smaller campaigns could
include CSDs and barge mounted BHDs. The selection of plant and equipment would
depend on costs, production rates, required dredge depths, environmental impacts, and
the preferred delivery and placement method and location. Larger dredging plant and
equipment would access the inner channel through the entrance. Smaller equipment
may be trucked to Lake Macquarie and launched from within the waterway.
As for the Large Scale Maintenance Dredging, a small Contractor’s Compound would be
sited at either the Old Belmont Sands site or the Naru Point site. This would be fenced
for security and house any supplies and spare equipment required.

2.3.2

Dredging and Delivery/ Transport of Dredged Slurry/ Dredged Sand
The method of dredging and delivery of sand from periodic, smaller maintenance
campaigns would depend on a number of factors as outlined in Section 2.3.1, including
the stockpile site(s) selected for particular maintenance dredging works. The use of a
particular stockpile site(s) would depend on the dredge quantities involved. Also, the
frequency of ongoing maintenance dredging may vary depending on navigability of the
channel, funding availability and requirements for beach/ foreshore nourishment sand
etc.
Figure 10 shows the location of available stockpile (shown in blue) and disposal sites
(shown in red) around the inner channel and Table 1 provides an indication of the
capacity of available sites, along with the purpose of placing dredged sand at these
sites.
Table 1 Potential Disposal/ Stockpile Sites for Minor Maintenance Dredging
Location

Capacity

Purpose

Elizabeth Island - south end

10,000 m3

address foreshore erosion

Spoil Island Foreshore

10,000 m3

address foreshore erosion

Pelican Foreshore - north of airfield

2,500 m3

create wider beach between groynes

Pelican Foreshore - south of airfield

5,000 m3

sandy foreshore for boaters

Blacksmiths Beach

+30,000 m3

dune restoration/ beach nourishment

Naru Point

10,000 m3

stockpile for future re-use

Old Belmont Sands stockpile site*

15,000 m3

stockpile for future re-use
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The economics of hydraulic delivery of smaller quantities of dredged sand to
Blacksmiths Beach may restrict this site to the lower limit quantities given in Table 1

Figure 10 Potential Stockpile and Disposal Sites
The delivery pipeline to the stockpile sites would be up to 2 km in length, depending on
the area being dredged. The delivery pipeline would be the similar or potentially smaller
Swansea Channel Dredging REF
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in diameter than the large scale maintenance dredging campaign, say between 150mm
to 400mm. The pipeline between the dredge and Spoil Island (avoiding the unvegetated
southern end of the island) booster pump would be submerged on the bed where
possible to reduce navigation impacts and minimise impacts from currents, and floating
where necessary to avoid disturbance to seagrass beds. The pipeline from the booster
pump on Spoil Island would most likely run along the intertidal zone between areas of
saltmarsh and seagrass (it would be fixed where required to avoid movement into
saltmarsh habitat on high tides) and would most likely be submerged through the
southern Swan Bay channel and discharge to the Naru Point site, or run along the
foreshore to discharge at the old Belmont Sands site.
To maintain the capacity of stockpile sites over the 20 year timeframe it would be
necessary to periodically truck sand out for beneficial re-use. For the Old Belmont
Sands site, the truck route would follow the exiting access track and Docker Street
through to the Pacific Highway. For the Naru Point site the truck route would be via the
existing access track and Naru Street, through to the Pacific Highway for north bound
trucks. South bound trucks would travel via Naru Crescent and Docker Street. Given
the informal nature of the access tracks, dump trucks with a capacity of up to 15m3 of
sand are most likely to be used.
2.3.3

Dewatering
Blacksmiths Beach
Dewatering arrangements for use of sand for beach nourishment/ dune restoration at
Blacksmiths Beach would be similar to that described for the Large Scale Maintenance
Dredging Campaign, although on a smaller scale.
Stockpile Sites
A bund would be constructed from existing stockpiled sand to prevent the dredge slurry
discharging directly into Swansea Channel or Swan Bay. The dredged sand would be
dewatered via infiltration to the sandy substrate, and via discharge pipes. Appropriate
use of sediment controls would be implemented where required.
Foreshore Improvement Sites
Dredged sand would be dewatered as it is excavated from the channel by the backhoe
bucket, with water returned directly to the channel. Due to the sandy nature of the
dredge material a silt curtain is not expected to be necessary but would be kept on
stand-by and used if turbidity plumes develop.

2.3.4

Completion
On completion of dredging the temporary contractor’s compound would be removed.
Following dredging by a CSD the temporary pipeline, booster pump and dredge would
be removed.
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2.3.5

Program
Sand from stockpile sites would be periodically trucked out within standard week day
construction hours (7am to 6pm Monday to Friday), with no work on Sundays or public
holidays. Based on the maximum stockpiled volume of 15,000 m3 (Old Belmont Sands
site), 15 m3 capacity trucks working 8 hours/ day at say 90% utilisation during week
days only, this work would take approximately 8 weeks.
Based on modelled infill rates (see Section 5.4), it is estimated that approximately
6,700m3 would enter the channel on an annual basis. However, this infill volume would
not be evenly distributed through the channel and be more concentrated near the
southern entrance of Swan Bay, and at the “drop-over”. It is thought that high spots that
develop in these specific areas would need to be maintained every 1 to 2 years and the
remainder of the channel on an as required basis. Based on past dredging campaigns
in Swansea Channel, up to 10,000 m3 of sand may be required to be removed annually.
It is understood that the channel is regularly survey by RMS. Following dredging of the
proposed channel, and integration of subsequent RMS surveys, a more accurate
assessment of channel infilling can be made in order to optimise future maintenance
dredging campaigns.
Production rates for a small to medium sized CSD were indicated in Section 2.2.5. The
last few dredging campaigns were carried out by a small CSD which achieved
production rates of around 500 m3/day.
As an indication of production rates for a barge mounted excavator, a 20 tonne barge
mounted excavator and two 75 tonne hopper barges were used in 2009. This method
achieved production rates averaging 450 to 500 m3/ day (Umwelt, 2013). Standard
construction hours (7am to 6pm Monday to Friday, 8am to 1pm Saturday) are proposed
for this method as works would be undertaken closer to residential areas. Based on this
rate (around 2,500 m3/week), and the expected 10,000 m3 to 20,00 0m3 dredge volume,
dredging and placement would take approximately 4 to 8 weeks respectively.
Ongoing maintenance dredging works would be carried out over winter, outside the
main boating season.
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3

STATUTORY REQUIREMENTS

3.1

Approvals Framework
Under Division 13 “port, wharf and boating facilities” of State Environmental Planning
Policy (SEPP) Infrastructure 2007 dredging, stockpile, pipeline and dewatering works
would be classified as:


“routine maintenance works” which is defined as including dredging, or bed
profile levelling, of existing navigation channels if it is for safety reasons or in
connection with existing facilities.

Under Division 25 “waterway or foreshore management activities" of SEPP
Infrastructure, reuse of dredged sand within Swansea Channel or at Blacksmiths Beach
would be classified as:


“bank management” which is defined as including erosion control, bank
stabilisation and creation of foreshore access ways



“coastal management and beach nourishment” which is defined as including
erosion control, dune or foreshore stabilisation works and revegetation activities.

The works described above are permitted without consent when carried out by, or on
behalf of a public authority. Accordingly, the proposed maintenance dredging works are
Part 5 Activities under the Environmental Planning and Assessment Act 1979 (EP&A
Act). Section 111 of the EP&A Act confers a duty on determining authority to consider
the environmental impacts of an activity and Clause 228 of the EP&A Regulation 2000
lists factors to be taken into account.

3.2

Other Approvals
The following regulatory approvals are applicable to the proposed maintenance dredging
works:


Permit under Section 205 of the Fisheries Management Act 1994 to “cut,
remove, damage or destroy marine vegetation”. Public Authorities (excluding
Local Government) are not required to obtain a permit under Section 201 for
dredging and reclamation works. If maintenance dredging was carried out by
LMCC in the future, a permit would not be required as the works would be
authorised under the Crown Lands Act 1989. Under Section 199, DPI Fisheries
must be notified of dredging and reclamation works intended to be carried out, or
authorised by a public authority, and matters raised by DPI Fisheries must be
considered.



Environment Protection Licence (EPL) under Section 43 for a scheduled activity
under the Protection of the Environment Operations Act 1997 (POEO Act) as
Large Scale Maintenance Dredging would involve extraction of more than
30,000 m3 of material in one year.
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The material to be extracted is clean, marine sand, see Section 5.6. Under the
POEO Act, Virgin Excavated Natural Material (VEMN) is defined as natural
material (such as clay, gravel, sand, soil or rock fines):


that has been excavated or quarried from areas that are not
contaminated with manufactured chemicals, or with process residues, as
a result of industrial, commercial, mining or agricultural activities; and



that does not contain any sulfidic ores or soils or any other waste.

An EPL for disposal of dredged material is not required as the dredged material
is VENM and will be used for foreshore and dune works. In the event that future
analysis of sand to be removed in ongoing maintenance dredging campaigns
was classified as Excavated Natural Material (ENM) (e.g. contained some acid
sulphate soils), beneficial reuse of this material would fall under the General
Resource Recovery Exemption for ENM under Clause 51 of the POEO (Waste)
Regulation 2005 for waste disposal (application to land).


Land Owner’s Consent, if dune construction works impinge on the Belmont Golf
Course



Aboriginal Heritage Impact Permit (AHIP) under Section 90A of the National
Parks and Wildlife Act 1984 (in the event that artefacts were uncovered)



Although the current dredging proposal has been put forward by NSW Crown
Lands, management of ongoing dredging over the 20 year timeframe covered by
this REF may be subject to a negotiated partnership between State Government
and Lake Macquarie City Council (LMCC), as discussed in Umwelt (2013).
LMCC has held a licence in the past under Section 34 of the Crown Lands Act
1989, permitting the removal of sand from Swansea Channel adjacent to Swan
Bay, Marks Point and Pelican.
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4

CONSULTATION

4.1

Public Authority and Key Stakeholder Consultation
The Public Authorities and Key Stakeholders comprises representatives from:


NSW Crown Lands



The Boat Owners Association of NSW (BOA)



Lake Macquarie City Council (LMCC)



Department of Primary Industries (DPI Fisheries)



Office of Environment & Heritage (OEH)



Department of Public Works



Roads and Maritime Services (RMS)



Environment Protection Authority (EPA)

Meetings with Public Authorities and Key Stakeholders attended by RHDHV were held
on:


30 April 2014



5 June 2014

The meetings provided information on former dredging campaigns and opportunities for
the current proposal. Issues raised during these meetings to be addressed the
environmental assessment are listed below, together with relevant issues raised in
correspondence from the EPA, OEH, RMS and LMCC. A copy of this correspondence
is provided in Appendix B.

4.2

Issues Raised
Hydrodynamics, Hydraulics and Sediment Transport


Impacts on tidal prism and flooding



Impacts on foreshore stability (including sand islands) and foreshore stabilisation
assets such as the Naru Point groynes and Pelican seawall



Reduced conveyance of stormwater channel used for delivery pipeline



Impacts on drainage system due to pipeline placement



Impacts on coastal processes from sand placement on beach



Consideration of beneficial re-use of dredge sand to build-up area where dune is
low to reduce potential for overtopping

Water Quality


turbidity at dredging site



management of spills
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contamination issues on Lot 7342 DP1158139



impacts on water quality at disposal sites



potential impacts on soil and land resources



management of acid sulphate soils

Waste Management


potential contamination and classification of dredged material



management of stockpiled material including height limits and minimising double
handling



erosion, sediment and leachate control

Impacts on Sensitive Ecological Areas and Species


Swan Bay including seagrass and mangroves



Seagrasses around Elizabeth Island (especially northern site) and off Pelican
foreshore



Fish nursery on eastern side of Elizabeth Island



Disturbance to seagrass and macroalgae



Impacts of sand transport on wetland ecology, particularly in the wetland area
West of Docker Street



Threatened and migratory birds –Osprey, Little Tern, Pied Oystercatcher, Lesser
Sand Plover – particularly Little Tern and Pied Oystercatcher which are known to
use sand islands



Impacts on dune ecology from sand placement including on interstitial
meiofauna and other benthic organisms

Heritage - Indigenous heritage impacts.
Odour - in relation to environmental harm, human health and amenity.
Noise and Vibration


noise associated with dredging, sand transport and placement



construction traffic noise



vibration from construction activities

Traffic - associated with dredging, sand transport and placement/ disposal.
Access and Recreational Use


Impacts on navigation during dredging and other community use of Swansea
Channel, Swan Bay, and associated community facilities such as the Naru Point
boat ramp
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4.3



Impacts on public safety (including pedestrians, vessels and other users) during
sand transport



Impacts on recreational use of Blacksmiths Beach and surrounding areas
including disruption to four wheel driving (4WD) use

Consultation with Interest Groups
As noted in Section 4.1, the BOA is represented as a Key Stakeholder. A
representative of the Bahtabah Local Aboriginal Land Council (LALC) was briefed on the
proposal and participated in the archaeological site inspection, see Appendix E.
Information on the project and environmental assessment is to be presented to the
following groups/ committees when next they meet:


LMCC Aquatic Services Committee user groups (July 2014)



Lake Macquarie Estuary Management Committee (August 2014).

NSW Crown Lands has issued media releases to inform the public of the proposal, has
carried out an informative letter box drop for residents near the pipeline route, and
intends to hold information sessions for local user/ interest groups if necessary.
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5

EXISTING ENVIRONMENT

5.1

Tenure, Land Use and Zoning

5.1.1

Tenure
Figure 11 shows land ownership within the study area. The bed of Lake Macquarie and
Swansea Channel is part of a Regional Crown Reserve (Umwelt, 2013). Elizabeth
Island and Spoil Island are unreserved Crown Land. Land south of Swan Bay and either
side of the airport is Crown Reserve and the Pelican Foreshore between Swan Bay and
Pelican Inlet is Crown Reserve under the care, control and management of LMCC.
There is a LMCC drainage easement between Naru Crescent and the Pacific Highway.
An electrical substation fronts a short section of road reserve at the Pacific
Highway/Docker Street intersection from where a powerline easement and informal
access track extends to Blacksmiths Beach. The section of land along the pipeline route
from the end of Docker Street towards Blacksmiths Beach is Crown Land and is part of
a successful land claim by the Bahtabah Local Aboriginal Land Council.
The Belmont Golf Course is privately owned and the eastern boundary of the golf course
is approximately mean high water.
The Blacksmiths Beach foreshore reserve is Crown land under the care, control and
management of LMCC and the beach is unreserved Crown land.
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Figure 11 Land Tenure within the Study Area
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5.1.2

Historical Land Use
A review of available parish maps provided an indication of past activities that may have
occurred within the study area (see Appendix E). The first available parish map drawn
in 1885 shows the study area was a reserve and subject to several mining leases. Also
of note is that the main north-south road was located east of the current alignment
adjacent to the sand dunes, before being shown in its current position in the 1897 parish
map. By 1905 the land south of the study area and that associated with Naru and
Docker Streets had been subdivided into smaller land holdings, with the remaining
reserve to the west identified as to be leased for viticulture.

5.1.3

Land Use Zoning
Current land use zones are shown in Figure 12. As indicated, the residential areas of
Marks Point and Pelican/ Blacksmiths are separated by public lands zoned 7(1)
Conservation Primary.

Figure 12 Land Use Zoning Lake Macquarie LEP 2004
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5.1.4

Delivery Pipeline Land Use
Table 2 lists current land use zoning under the Lake Macquarie Local Environmental
Plan (LEP) 2004 for the proposed pipeline route, together with proposed zoning under
the Draft LEP 2012.
Table 2 Land Use Zoning for Pipeline Route
Site

Zoning LEP 2004

Zoning Draft LEP 2012

Old Belmont Sands site access
track to Naru Crescent

Zone 7(1) Conservation (Primary)
and 7(2) Conservation
(Secondary)

E2 Environment Conservation

Naru Crescent and drainage
reserve behind Docker Street
properties

Zone 2(1) Residential

R2 Low Density Residential

Pacific Highway

Zone 5 Infrastructure

SP2 Infrastructure

Unmade section of Docker Street
in the vicinity of substation

Zone 7(2) Conservation
(Secondary)

E2 Environment Conservation

Powerline easement

Zone 6(2) Tourism & Recreation

RE2 Private Recreation

The access track from the Old Belmont Sands Site is approximately 2.5 to 3 m wide and
is unsealed. From the western side of Naru Street the pipeline would enter the
stormwater drainage system. There are three culverts under Naru Street approximately
2m wide by 0.5 m high. The drainage reserve is an open, concrete-lined channel
approximately 4 m wide. Under the highway are twin culverts, 2m wide and
approximately 0.8 m high. There are three pipes under the substation driveway,
approximately 0.450 m in diameter and a 1 x 1 m culvert.
The informal access track and powerline easement generally runs parallel to the
northern boundary (fenced) of the golf course and is approximately 20 metres wide. It is
generally cleared of vegetation and is accessible by vehicles.
5.1.5

Stockpile/ Disposal Site Land Use
Table 3 lists current land use zoning under the Lake Macquarie LEP 2004 for the
proposed disposal and stockpile sites, together with proposed zoning under the Draft
LEP 2012.
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Table 3 Land Use Zoning for Dredging Disposal/ Stockpile Sites
Site

Zoning LEP 2004

Zoning Draft LEP 2012

Naru Point stockpile site

Zone 7(1) Conservation (Primary)
and Zone 11 Lake and Waterways

E2 Environment Conservation
and W1 Natural Waterways

Old Belmont Sands stockpile site

Zone 7(1) Conservation (Primary)
and Zone 11 Lake and Waterways

E2 Environment Conservation

Elizabeth Island - south end

Zone 11 Lake and Waterways

W1 Natural Waterways

Spoil Island Foreshore

Zone 11 Lake and Waterways

W1 Natural Waterways

Pelican Foreshore - north of
airfield

Zone 6(1) Open Space

W1 Natural Waterways

Pelican Foreshore - south of
airfield

Zone 6(1) Open Space

R1 Public Recreation

Blacksmiths Beach

Zone 7(4) Environmental (Coastal)

E2 Environment Conservation

Elizabeth Island, Naru Point and the old Belmont Sands site have previously been used
for disposal/ stockpiling of dredged sand. The Pelican Foreshore consists of rock bank
protection, rock groynes, sandy foreshore areas and grassed parkland. A boat
launching ramp and informal carpark are located immediately upstream of the Pelican
airfield, which is not in use currently but it is understood there are proposals to reopen
the airport. Immediately downstream of the airfield is the Pelican Marina and Marine
Rescue NSW. Another boat launching ramp is located between the marina and Pelican
Inlet.
The Blacksmiths Beach disposal site is a low area in the back beach area, see Plate 2.
There are three 4WD access points to Blacksmiths Beach, one south of the golf course
at Awabakal Avenue, one north of the golf course near the sewerage treatment plant
and one further north near Redhead. The northern and southern vehicle access points
are open 24hrs but the middle access point is generally only open during daylight hours.
There is a walking track through the hind dune from the Awabakal Avenue carpark to the
golf course and informal beach access points. The main placement area is adjacent to
the golf course fairways.
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Plate 2 Blacksmiths Beach Sand Placement Area in front of Golf Course

5.2

Topography
The pipeline route is relatively flat with ground levels up to 2 m AHD. The old Belmont
Sands site (see Plate 3) is just above 0.0 m AHD at approximately 0.4 m AHD, as are
other stockpile/ disposal sites around Swansea Channel. The access track to the old
Belmont Sands site (see Plate 4) is generally between 0.5 and 1 m AHD. The powerline
easement is generally between 1.5 and 2 m AHD. In the vicinity of the Blacksmiths
Beach sand placement area, low points in the vegetated backdune system are about 5
m AHD, with dune crests up to about 10 m AHD. Over the 800 m long Blacksmiths
Beach disposal site, the unvegetated dune crests are between about 6 to 7 m AHD.
Refer to drawings in Appendix A which show existing surface levels over the pipeline
route and contour levels at Blacksmiths Beach.
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Plate 3 Old Belmont Sands Site

5.3

Plate 4 Belmont Sands Access Track

Bathymetry
The current navigation channel is around 40 m wide through the ‘dog leg’ area (near the
southern entrance to Swan Bay). The latest hydrographic survey (March 2014) shows
typical navigation channel depths below AHD of:


2 to 3 m between the “drop over” and Marks Point



3.5 m between Marks Point and the mid-point along Spoil Island



2.5 to 3 m over the southern end of Spoil Island



4 to 6 m between the southern end of Spoil Island and Naru Point



5 to 7m from Naru Point to airport runway



9 m in the vicinity of Pelican Marina

Appendix A provides drawing cross-sections of the navigation channel, showing
existing depths over the dredge footprint. Note that the 2014 hydrographic survey was
undertaken approximately one week after maintenance dredging and hence some
infilling would have occurred since this time. NSW Crown Lands estimate that the
“drop over” is extending into the lake at a rate of 10 m/year.

5.4

Coastal Processes
A brief summary of key coastal processes in Swansea Channel includes:


Offshore water levels (tides & tidal anomalies) are a key driver of hydrodynamics
and morphological change in Swansea Channel. Tidal levels vary along the
length of the channel with a tidal range of approximately 1.7m at the entrance,
decreasing to 1.3m at Swansea Bridge and decreasing further to less than 0.2m
beyond Coon Island Point at the western extent of the channel. Flow velocities
are highest within the main navigational channel in the vicinity of Swansea
Bridge (which is a constriction point). Peak Spring flow velocities at this location
are in excess of 1.5m/s and 1.0m/s for the flood and ebb tides respectively.



The current morphology of Swansea Channel is not in a stable equilibrium state.
Evidence indicates that Lake Macquarie has been in an unstable scouring mode
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since the construction of training walls at the entrance over 120 years ago. Prior
to the breakwater construction, the inlet to Lake Macquarie was choked with
littoral drift sand and barely navigable. Since construction, there has been a long
history of dredging, reclamation and foreshore protection works undertaken to
address the problems caused by the slow but persistently evolving channel.

5.5



This unstable scouring mode is causing an ongoing increase in the tidal range
and tidal prism of Lake Macquarie. Based on analysis of long-term tide data
collected in the lake it has been estimated that the lakes spring tidal range is
increasing at a rate of 1.5 mm/yr (Watterson et al, 2010). Given that the lakes
spring tidal range is presently 120 mm, provided on-going scour of Swansea
Channel continues at the present day rates this would result in a doubling of the
lakes tidal range over a period of approximately 80 years. While this long-term
scouring processes should be considered by managers of Swansea Channel
and Lake Macquarie, it is a relatively minor consideration on the scale of
maintenance dredging (typically cycles of 5-10 years).



Swansea Channel is a very dynamic environment and increased efficiency of the
entrance to propagate wave and tidal energy into the Channel (since the
entrance training works were constructed) has led to the continual changing of
bathymetry and the recession of unprotected shoreline areas, in response to a
resultant net upstream movement of sediments. A significant proportion of the
Channel foreshore is protected by a rock revetment to prevent erosion.



Due to its relatively narrow nature, Swansea Channel acts as a constriction to
flow out of Lake Macquarie resulting in elevated Lake levels during floods. The
extent of constriction is generally a function of the bathymetry of the Channel
and the coincident ocean water level.



Sediment transport in marine environments is caused by the motion of water
particles in waves and currents that lead to shear stress on seabed sediments.
In a tidal environment such as Swansea Channel, the tidal currents in addition to
wave stress are responsible for the mobilisation and entrainment of sediments.
The relative strength of the flood and ebb current velocities as well as the
sediment properties determine the overall sediment transport regime, and the
net direction of sediment transport.



Flood/ebb asymmetries in channel flow patterns, particularly those observed in
the “drop over” broad water and within the channel adjacent to Salts Bay, are
important processes that lead to the observed channel morphological change.
Flood and ebb flow promote a net moment flux balance either upstream or
downstream, respectively, resulting in transportation of sediment in the similar
directions.

Water Quality
Swansea Channel is very well flushed resulting in good water quality. A snapshot of
water quality was undertaken as part of this study in May 2014 by RHDHV with the
results presented in Table 4.
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Table 4 Water Quality Testing Results
Sample
ID

SC1

SC2

SC3

SC4

SC5

SC6

SC7

SC8

Location
Date

14/05/2014

14/05/2014

15/05/2014

15/05/2014

15/05/2014

15/05/2014

15/05/2014

15/05/2014

Lat

-33.055035

-33.056901

-33.054166

-33.057557

-33.059121

-33.061454

-33.062579

-33.066879

Water Quality
Long

151.635098

151.637093

151.634071

151.637706

151.638584

151.63996

151.640254

151.640143

BBWQ-1

15/05/2014

-33.064161

151.66044

BBWQ-2

15/05/2014

-33.064161

151.66044

Depth*

Turbidity
(NTU)

Temp
(C')

pH

DO
(mg/L)

EC
(mS/cm)

S

0.1

19.2

8.2

9.1

54

M 1m

0

19.2

8.2

9.6

54.1

B 2m

0.1

19

8.2

8.9

54.1

S

0.1

19

8.2

9.2

54.1

M 1m

0.1

19

8.3

9.2

54.1

B 2m

0.2

19

8.3

9.16

54.1

S

0.3

20.2

8.3

8.8

56.3

B 2m

0.1

20.5

8.3

8.5

56

S

0.1

21

8.3

8.7

55.5

M
1.5m

0.1

20.9

8.3

8.6

55.6

B 2.5m

0.1

20.9

8.3

8.6

55.6

S

0.1

21.1

8.3

8.4

55.7

M 1m

0.1

21.1

8.3

8.5

55.5

B 2m

0.1

21.1

8.3

8.5

55.5

S

0.1

21.1

8.3

8.8

55.2

M 1m

0.1

21.1

8.3

8.8

55.5

B 2m

0.1

21.1

8.3

8.6

55.4

S

0.1

21.3

8.3

8.7

54.8

M 1m

0.1

21.1

8.3

8.8

55.1

B 2m

0.1

21.1

8.3

8.6

55.1

S

0.1

20.7

8.3

9.1

54.5

M 1m

0.1

20.7

8.3

9

54.7

B 2m

0.1

20.6

8.3

9

54.7

0.5

19.4

8.3

9.1

55.8

0.5

19.7

8.3

9.1

56.5

Near
Shore
Near
Shore

*S = Surface, M = Middle, B = Bottom

This comprised sampling at 10 sites (see Figure 13) with a handheld probe at the
surface, mid-way through the water column (except for SC3) and near the bed for sites
SC1 to SC8 in Swansea Channel. Two nearshore water surface samples were also
taken at Blacksmiths Beach at site BBWQ (approximately 20m apart) in the vicinity of
the disposal site (see Figure 14). Parameters analysed by the probe were turbidity,
temperature, pH, dissolved oxygen and electrical conductivity.
Turbidity within the channel ranged between 0 and 0.3 NTU but was generally 0.1 NTU
throughout the water column, which is low. Turbidity at Blacksmiths Beach was
0.5 NTU. ANZECC (2000) indicate turbidity values between 0.5 to 10 NTU in slightly
disturbed estuarine and marine ecosystems in South-East Australia.
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Water temperature was about 19 to 21 degrees. The pH at all sites was 8.2 to 8.3,
reflecting the typical pH of seawater within the slightly alkaline range, due to the
buffering effect of dissolved bicarbonate ions and dissolved carbon dioxide.
Dissolved oxygen ranged from 8.4 to 9.6 mg/l. Slightly higher readings were generally
recorded mid-way through the column or at the surface, but there was little difference
through the water column at individual sites. Dissolved oxygen concentrations are
influenced by temperature and salinity and the readings are typical for seawater at the
recorded temperature.
Electrical conductivity (EC) ranged from 54 to 56.5 mS/cm. Conversion of EC to salinity
is influenced by water temperature but these results are typical of the salinity of
seawater at 25 degrees, i.e. 35 ppt.

5.6

Sediment Characteristics

5.6.1

Sediment Sampling and Analysis
Selected sediment sampling carried out in associated with Swansea Channel dredging
and at stockpile sites over the past 12 years is shown in Table 5, with the location of
sampling sites shown in Figure 13. In addition 11 subsurface samples (0.5 m depth)
were taken from the Blacksmiths Beach disposal area in May 2014, see Figure 14.
Table 5 Sediment Sampling 2003 to 2014
Symbol

Notes

Example

Surface samples in channel
Stockpile sites representative of previously
dredged material
Naru Point Stockpile site representative of dredged
material

Date

SC7

May 2014, see
Appendix D for
more information

D_Centre

Douglas Partners
April 2010

Surface samples in channel

N3

WBM
Feb 2005

Surface samples in channel

27

WBM
March 2003

Surface samples in channel

S6

WBM
Oct 2002

The samples collected in May 2014, as part of this study, were all analysed for grain
size and the samples from Swansea Channel and existing stockpiles underwent
geochemical analysis for a suite of 16 metal contaminants. Two channel samples and
one stockpile sample from the old Belmont Sands site underwent additional analysis for
contaminants including Total Organic Carbon (TOC), Total Petroleum Hydrocarbons
(TPH), BTEX (Benzene, Toluene, Ethylbenzene, Xylenes), Organotin Compounds and
Polynuclear Aromatic Hydrocarbons (PAH).
The 2002, 2005 and 2010 analyses were for a reduced suite of metals. The 2010
analysis included TPH, BTEX and PAH. Refer to Appendix D for a list of contaminants
Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- 30 13 August 2014

analysed and tabulated results. The 2003 surface samples were only analysed for grain
size.

Figure 13 Swansea Channel Sediment and Water Quality Sampling Sites
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Figure 14 Blacksmiths Beach Sampling Sites
5.6.2

Physical Properties
WBM (2003) collected a total of 40 surface samples within Swansea Channel, with bed
sediments being classified as well sorted, quartzose medium-grained sand.
Grain size analysis for the 2014 samples showed medium-grained sand with:

5.6.3



Less than 1% fines (SC7 and SC8) and only up to 6% of fines (SC3) in Swansea
Channel. This would be expected as any fine material would be transported
further up the channel before it settles out.



Only up to 2% fines for the old Belmont Sands stockpile.



No fines for the Elizabeth Island stockpile.



Around 1% of coarser material at Blacksmiths Beach.

Contaminants
As shown in Table 6, the only metal contaminants above the level of reporting (LOR)
were Aluminium, Iron and zinc. For the 2014 samples, Aluminium concentrations
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generally ranged from 200 to 300 mg/kg, with one sample having a higher
concentration, 680 mg/kg at the old Belmont Sands site (BS1). Iron concentrations were
generally between 250 and 400 mg/kg, with two samples having higher concentrations:
500 mg/kg at the upper end of the channel (SC3), where there is more fine material, and
740 mg/kg at the same old Belmont Sands site that contained higher Aluminium
concentrations. Zinc concentrations generally ranged from 1.5 to 2.0 mg/kg, apart from
the sample taken at SC3 which was 3.4 mg/kg. For the three samples analysed for
other contaminants, only TOC and TPH were above (slightly) the LOR.
For the 2010 sampling and analysis (Douglas Partners) at the Naru Point stockpile site,
no samples for the range of contaminants tested were above the LOR. For the metals
analysed in 2005 (WBM), most were slightly above the LOR. Zinc concentrations for
sites within the channel were similar to those in 2014. Higher concentrations occurred
at sites N1 and N3 which were located at the northern entrance to Swan Bay, where
finer material would be expected. For the metals analysed in 2002 (WBM) only zinc was
slightly above the LOR. Refer to Appendix D for laboratory records.
All concentrations of potential contaminants detected were well below environmental
and health investigations levels where they are specified in relevant guidelines. The
results confirm that material previously dredged from the channel and material currently
within the channel is clean marine sand.
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Table 6 Sediment Sampling Geochemical Results
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-
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1.5
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200

0.15

Manganese

Nickel

Selenium

Silver

Vanadium
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Mercury

1

10

1

0.1

0.1

2

1

0.01

151.6351

20.1

320

410

<0.5

<1.0

<0.1

<1.0

<1.0

<0.5

<1.0

<10

<1.0

<0.1

<0.1

<2.0

2.6

<0.01

-33.0569

151.6371

20.6
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<1.0

<0.1

<1.0
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<0.5

<1.0

<10
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<0.01
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-33.05417

151.6341

23.2
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500
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<1.0

<0.1

<1.0
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<0.5

1.7

12
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<0.1
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3.4
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290

<0.5
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<10
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<0.1

<1.0

<1.0

<0.5
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<0.5

<1.0

<10
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151.6445
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<0.5
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<1.0
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0.5

<1.0

<10
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0.1
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3.4
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<1.0

<0.1

<1.0

<1.0

<0.5

<1.0

<10

<1.0

<0.1

<0.1

<2.0

1.5

<0.01

15/5/14

BS4

-33.06286

151.6448

12.7

230

340

<0.5

<1.0

<0.1

<1.0

<1.0

<0.5

<1.0

<10

<1.0

<0.1

<0.1

<2.0

1.8

<0.01

15/5/14

EI1

-33.05988

151.6357

3.7

300
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<0.5

<1.0

<0.1

<1.0

<1.0

<0.5

<1.0

<10

<1.0

<0.1

<0.1

<2.0

2.2

<0.01

15/5/14

EI2

-33.06002

151.6357

11

310

370

<0.5

<1.0

<0.1

<1.0

<1.0

<0.5

<1.0

<10

<1.0

<0.1
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2.2

<0.01
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4.4
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<1.0

<0.5
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<0.1

<2.0

1.3

<0.01

15/5/14

EI4

-33.0607

151.6367
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<1.0

<0.1
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<0.01
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5.6.4

Acid Sulphate Soils
Acid sulphate soils are located in low lying areas such as coastal wetlands and
floodplains. As such Swansea Channel, adjacent foreshores and the entire pipeline
route are included in the Draft Lake Macquarie LEP Acid Sulphate Soils Map. Acid
sulphate soils testing was undertaken at the Naru Point stockpile by Douglas Partners in
2009 and 2010 and in 2014 as part of this study for the channel, old Belmont Sands
stockpile and Elizabeth Island stockpile, see Figure 13. Field screening tests for
pH(Fox) were all higher than 3 (around 5.5 to 7) and there was only a slight reaction for
the Naru stockpile site and most of the sites tested in 2014 (indicating that acid sulphate
soils are not present). Three sites in the southern section of the channel and the sites at
Elizabeth Island had a moderate reaction that may indicate Potential Acid Sulphate Soils
(PASS). Samples from one of these channel sites (SC6) and one of the Elizabeth Island
(EI1) sites underwent laboratory analysis for the Chromium Reducible Sulfur Suite.
The Chromium Reducible Sulfur suite provides results for potential sulfidic acidity, the
existing acidity and any acid neutralising capacity of each sample. The results were
used to determine the net acidity of each sample using the acid base accounting
equation:
Net acidity = potential sulfidic acidity + existing acidity – acid neutralising capacity
Potential oxidisable sulfur is reported as SCR. The results indicated that the potential
oxidisable sulfur all samples tested was less than the “action criteria” provided in the
Acid Sulfate Soils Manual (Stone et. al, 1998). However, the potential oxidisable sulfur
results do not account for any existing acidity or any acid neutralising capacity (ANC) of
the sediment which should be accounted for when classifying acid sulfate soils.
Existing acidity is made up of two components, the first being actual acidity which is
reported as Titratable Actual Acidity (TAA). Results of the TAA testing indicated that all
samples tested did not contain actual acid sulfate soil material (AASS).
The ANC is the ability of the sediment to buffer acidity produced on oxidation and resist
the lowering of pH. Organic matter, calcium carbonates (i.e. shell) and magnesium
carbonates are common naturally occurring neutralising agents. The effectiveness of
these agents varies depending on particle size, coatings on the agent and kinetic factors
which affect the rate at which they dissolve and become available. To account for these
limitations, the ANC is divided by a minimum fineness factor of 1.5. It is only necessary
to measure ANC where pHKCL ≥ 6.5.
A summary of results for the selected samples and the net acidity results from the acid
base account are provided in Table 7 and Table 8, and the laboratory records in
Appendix D. The net acidity results report the highest results from either the “sulfur
trail” (i.e. %S) or the “acid trail” (i.e. mol H+/t). The net acidity results indicated that the
samples did not contain Actual or Potential Acid Sulfate Soils.
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Table 7 Acid Sulfate Soils Field Screening Tests Results

pH (Fox)

pH (F) - pH
(Fox)

ASSMAC Guidelines

<4

<3.5

>1

LOR

0.1

0.1

Lat

Investigation

Royal
HaskoningDHV,
Sampling Swansea
Channel (SC),
Elizabeth Island
Dredge Stockpile
(EI), Old Belmont
Sands Dredge
Stockpile (BS)

Douglas Partners
Stockpile Testing
Dredged Sand
Materials, Naru
St, Marks Point

Douglas Partners
Acid Sulphate Soil
Testing of
Dredged Stockpile
off Naru St, Marks
Point

pH field/fox
pH (F)

Location
Long

Strength
of
Reaction

Date

Time

Sample ID

14/5/14

14:00

SC1

-33.05504

151.6351

7.9

5.8

2.1

1

14/5/14

14:35

SC2

-33.0569

151.6371

7.6

5.5

2.1

1

15/5/14

10:00

SC3

-33.05417

151.6341

8.2

6

2.2

1

15/5/14

10:30

SC4

-33.05756

151.6377

7.6

5.5

2.1

1

15/5/14

11:00

SC5

-33.05912

151.6386

7.6

5.4

2.2

1

15/5/14

11:30

SC6

-33.06145

151.64

7.6

5.3

2.3

3

15/5/14

11:45

SC7

-33.06258

151.6403

7.5

5.4

2.1

3

15/5/14

12:05

SC8

-33.06688

151.6401

7.6

5.6

2

3

15/5/14

12:30

BS1

-33.06265

151.6445

8.7

5.7

3

1

15/5/14

12:35

BS2

-33.0624

151.6449

8.8

5.5

3.3

1

15/5/14

12:40

BS3

-33.06266

151.6453

8.6

5.5

3.1

1

15/5/14

12:45

BS4

-33.06286

151.6448

8.7

5.8

2.9

1

15/5/14

13:35

EI1

-33.05988

151.6357

8.9

5.7

3.2

3

15/5/14

13:40

EI2

-33.06002

151.6357

8.7

5.7

3

3

15/5/14

13:40

EI2A

-33.06002

151.6357

8.9

5.6

3.3

3

15/5/14

13:45

EI3

-33.06045

151.6363

8.7

5.5

3.2

3

15/5/14

13:50

EI4

-33.0607

151.6367

8.5

5.5

3

3

8.1

7

1.1

1

8.2

6.8

1.4

1

8.4

7

1.4

1

S104

8.2

6.9

1.3

1

1

7.2

6.9

0.3

1

2

7.1

7

0.1

1

3

7.9

7.1

0.8

1

4

8.5

7.2

1.3

1

5

8.5

7.2

1.3

1

6

8.5

7.2

1.3

1

7

8.6

7.2

1.4

1

8

8.7

7

1.7

1

S101
7/04/2010

S102
S103

30/09/2009
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Centre Point
-33.0642

151.642

9

8.8

7.3

1.5

1

10

8.7

7.1

1.6

1

11

8.6

7.1

1.5

1

12

8.6

7

1.6

1

13

8.5

7.1

1.4

1

14

8.4

6.8

1.6

1
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Table 8 Acid Sulfate Soils Chromium Reducible Sulfur Test Results
ASS Screen test
Sample
ID

pHKCl

pHf

pHfox

Drop
in pH

Reaction
Rate

SC6

7.6

5.3

2.3

EI1

8.9

5.7

3.2

5.7

Ecology

5.7.1

Terrestrial Habitat
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3
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0.008

<10

<0.02

<2

1.5
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<1

3

9.5

0.009

<10

<0.02

<2

1.5
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Database searches were conducted for threatened species recorded within 5 km of the
pipeline route, prior to a targeted field survey and habitat assessment in May 2014.
Refer to Appendix E for further information.
Eight vegetation communities/ habitat types (see Figure 15), as described below, occur
within the vicinity of the pipeline route and disposal area. The majority are highly
modified and/ or disturbed by past and current land use. Much of pipeline route and
beach is subject to high levels of recreational use including beach driving, dog
walking (off leash), fishing and other recreational uses.

Figure 15 Vegetation Communities
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The Tidal Flats/ Saltmarsh zone is dominated by the rushes Juncus kraussii (Sea Rush)
and Ficinia nodosa (Knobby club-rush) with Sporobolus virginicus (Marine Couch),
Sesuvium portulacastrum and scattered emergent Avicennia marina (Grey Mangrove)
and Casuarina glauca (Swamp Oak). The exotic rush Juncus acutus (Sharp Rush)
occurs in this zone. This zone is in good condition and is potential foraging habitat for
shore birds, however use as a breeding site is unlikely given the current high levels of
recreational use.
The Swamp Forest (weedy) zone is dominated by Melaleuca quinquenervia (Broadleaved Paperbark). This community occurs in two variations, one west of the Pacific
Highway, and one east of the Pacific Highway. The area west of the highway includes
Livistona australis (Cabbage Palm) and has a patchy occurrence of Swamp Oak and
Eucalyptus robusta (Swamp Mahogany). The area east of the highway is dominated by
Swamp Mahogany and includes E. botryoides (Bangalay) which is near its northern limit.
The understorey is dominated by exotic species, the most prevalent being Lantana,
Ipomoea indica (Morning Glory), Ipomoea cairica (Coastal Morning Glory) and
Stenotaphrum secundatum (Buffalo Grass). This zone provides potential habitat for
mobile fauna species that use the tree canopy such as micro-bats, Grey-headed FlyingFox and birds.
The Estuarine zone includes saltmarsh and open water mud flats. It is dominated by
Grey Mangrove with patches of Swamp Oak. The saltmarsh has similar species to that
described above with the addition of Sesuvium portulacastrum (Sea Purslane). This
zone is in good condition although there are weeds invading from the sand extraction
access road.

Plate 5 Estuarine Zone

Plate 7 Swamp Forest
Plate 6 Tidal Flats/ Saltmarsh
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The Disturbed Areas - sand extraction and former night soil disposal zones have little if
any habitat value.
The Parkland consists of mown lawns dominated by Pennisetum clandestinum (Kikuyu
Grass) with scattered remnant Swamp Mahogany. This zone provides potential habitat
for mobile fauna species as per the Swamp Forest zone.
The Drain zone includes two constructed drains with open water and limited emergent
vegetation such as Phragmites australis (Common Reed) and Grey Mangrove in some
areas. This zone provides potential habitat for amphibian species.
The Coastal Scrub (disturbed) zone is dominated by Pteridium esculentum (Common
Bracken) and Imperata cylindrica (Blady Grass) with patches of woody vegetation
dominated by Leptospermum laevigatum (Coast Teatree), Acacia longifolia subsp.
sophorae (Coastal Wattle), Monotoca elliptica (Tree Broom-heath), Bangalay and
Banksia integrifolia (Coast Banksia). There are high levels of exotic species throughout
this zone which has limited habitat value for some fauna.

Plate 8 Former Night Soil Area

Plate 9 Coastal Scrub

The Dune rehabilitation zone is dominated by Spinifex sericeus (Coastal Spinifex) and
the exotic species Cakile edentula (American Sea Rocket). The Eroding Dune zone is
dominated by Coastal Spinifex and the exotic species Chrysanthemoides monilifera
(Bitou Bush). These zones have no particular fauna habitat values due to the intense
level of recreational use.
5.7.2

Marine Habitat
Figure 16 and Figure 17 show 2009 and 2012 DPI Fisheries marine vegetation
mapping respectively. The 2009 map shows extensive seagrass in Swan Bay and
Pelican Inlet and fringing seagrasses between Lake Macquarie and Swansea Bridge.
There are mixed mangrove and saltmarsh areas on Pelican Island, Coon Island (which
are both west of the channel), Spoil Island and in Pelican Inlet and Swan Bay.
The 2009 map is unpublished and the seagrass mapping has been overlain an earlier
Swansea Channel map. However the actual seagrass beds are correct in relation to
each other and comparison of the two maps indicates the following:


in 2012 there is a little more Zostera along the Airport Channel edges
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there is some fragmentation of the Pelican Island bed between 2009 and 2012



there is more Zostera in the Swan Bay southern channel and along the Spoil
Island western shore.

Source: DPI Fisheries

Source: DPI Fisheries

Figure 16 Marine Vegetation 2009

Figure 17 Seagrass Mapping 2012

As Swansea Channel is an estuarine waterway it would be classified as a “Major Key
Fish Habitat” (KFH) (DPI Fisheries, 2013). The identified Zostera and Posidonia
seagrass beds and most of the mapped saltmarshes (>5m2 in area) would be
considered “highly sensitive” KFH. The mangrove stands, the channel bed and the
channel edge rock and rock rubble habitats would be considered “moderately sensitive”
KFH and the unvegetated channel bed and beaches would be “minimally sensitive”
KFH. Refer to Appendix F for more information on marine ecology.
5.7.3

Threatened and Protected Flora, Fauna and Ecological Communities
Threatened Flora Species
Two threatened flora species, Chamaesyce psammogeton (Sand Spurge) and
Tetratheca juncea (Black-eyed Susan) have been recorded in the area. Marginal
suitable habitats for these species occur in the Coastal Scrub (disturbed) and dune
zones respectively. Neither species was identified during fieldwork. Chamaesyce
psammogeton is not considered to be present. Tetratheca juncea is not considered to
be present within the areas dominated by Common Bracken and Blady Grass
associated with a powerline easement.
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Terrestrial Endangered Ecological Communities
The areas mapped as saltmarsh, saltmarsh within the areas mapped as “estuarine” and
areas mapped as swamp forest in Figure 15 are considered to meet the criteria for
Endangered Ecological Communities (EECs), i.e. Coastal Saltmarsh and Swamp
Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and
South East Corner bioregions.
Figure 18 shows the location of these EECs within the larger study area, together with
Swamp Oak Floodplain Forest EEC occurring in foreshore areas.

Figure 18 Endangered Ecological Communities
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State Environmental Planning Policies No. 14 and No. 44
Areas of saltmarsh and mangroves can be classified as SEPP 14 wetlands. There are
no mapped SEPP 14 wetlands in close proximity to or affected by the project.
One SEPP 44 listed preferred Koala feed tree species, Eucalyptus robusta (Swamp
Mahogany), is present within the Swamp forest (weedy) zone. The site assessment
indicated this species occurs at relatively low densities across the pipeline route and is
unlikely to constitute >15% of the canopy layer overall. Potential Koala habitat is
defined as areas of native vegetation where the feed trees constitute at least 15% of the
total number of trees in the upper or lower strata of the tree component.
Threatened and Migratory Fauna Species
There are 13 non-shorebird and seven mammal species listed as threatened and/ or
migratory (see Table 2, Appendix E) which have potential foraging, roosting and/ or
breeding habitat in the Swamp Forest (weedy), Parkland, and Coastal Scrub (disturbed)
zones.
Two species of amphibians, Litoria aurea (Green and Golden Bell Frog) and Crinia
tinnula (Wallum Froglet), have potential habitat in the Drains zone, and also in the
Disturbed area – former nightsoil disposal access road zone, when puddles form in the
breeding season.
There are 20 shorebird species and five estuarine fishing birds listed as threatened and/
or migratory (see Table 1 Appendix F) which have potential foraging, roosting and/ or
breeding habitat in the Tidal Flat zone. Sightings of threatened and migratory species
are mapped in Figure 19. From this mapping it is clear that the Zostera seagrass
shallows and sandbars between Spectacle Island and Coon Island, plus the
unvegetated southern portion of Spoil Island and the saltmarsh areas on the eastern
side of Coon Island are important wader and fishing bird habitat.
In particular, the Spoil Island southern unvegetated ground is identified as a seasonal
breeding area for Sterna Albifrons (Little Tern), a summer migrant and for Haematopus
longirostris (Pied Oystercatchers), resident in Lake Macquarie. Little Terns arrive from
August to September, are breeding between October and March and depart around
March each year. Pied Oystercatchers eggs have been recorded from September to
January in NSW (Smith 1991).
Records also note an unidentified turtle in the channel at the Pelican Marina. This was
most likely a Chelonia mydas (Green Turtle), as this species is reported from the lake
and the lower channel.
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Figure 19 Sightings of Threatened and Migratory Fauna
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Threatened, Vulnerable and Protected Estuarine and Marine Fauna
Two listed shark species, Carcharias Taurus (Grey Nurse) and Carcharodon carcharias
(Great White), are nearshore coastal species and could enter Swansea Channel from
time to time, however, the likelihood of these species occurring is low. One listed teleost
fish, Epinephelus daemelli (Black Rock Cod) is known from Swansea Channel and the
immediate coast only and could potentially occur in the channel. Its habitat is coastal
and estuarine rocky reefs. Juvenile Black Rock Cod could be expected to utilise the
rock revetment habitats as transients from time to time. However, adults are unlikely to
occur on the channel edge rock rubble revetments around the Swan Bay southern
entrance, in front of the airport runway or at Pelican Flat by virtue of the lack of suitable
cave and crevice habitat.
Syngnathiformes (seahorses, pipefish and the like) are protected species and three are
endemic to NSW waters. These are Hippocampus whitei (White's seahorse),
Hippocampus colemani (Coleman's Seahorse) and Idiotropiscis sp. (Pygmy Pipehorse).
Pipefish and seahorses are commonly found in seagrass beds, rocky reef habitats and
on jetty and wharf facilities that provide sufficient shelter (either as dense macroalgae
cover - generally kelp, or as complex branching attached biota - sponges, bryozoa and
the like). Syngnathgis would be expected within the seagrass beds and the rock rubble
walls within the channel.
Threatened marine species recorded within 5 km of Swansea Channel are the Dugong
and Caretta caretta (Loggerhead) and Green sea turtles.
Marine Endangered Ecological Communities
Seagrass beds in Lake Macquarie that include Posidonia australis are listed as an EEC,
however, there are no Posidonia seagrass beds within the inner channel.

5.8

Cultural Heritage

5.8.1

Aboriginal Cultural Heritage
The Belmont/ Swansea area is located within the traditional country of the Awabakal
people and within the Bahtabah Local Aboriginal Land Council boundary.
Aboriginal Cultural Heritage investigations included database searches (within 1 km of
study area), a literature review and site inspection accompanied by a representative of
the Bahtabah LALC, refer to Appendix E for further information. The survey covered
the dredge pipeline route and areas immediately adjacent, as per the flora and fauna
survey, see Figure 15.
The search of the AHIMS database identified two sites within 1km of the study area but
located outside the Old Belmont Sands site, pipeline route and Blacksmiths Beach
stockpile/ disposal site. The sites are artefact scatters. A search of National and State
heritage registers did not list any specific sites for the study area.
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No artefacts were located during the site inspection and the Bahtabah LALC
representative was not aware of culturally sensitive sites within the vicinity of proposed
works.
5.8.2

Non-Indigenous Cultural Heritage
The Draft Lake Macquarie LEP 2012 lists the following local heritage items within the
Marks Point and Pelican localities. No items are listed for Blacksmiths Beach:


House at Hadden Crescent, Marks Point



Cabbage Tree Palms between the airfield and Soldiers Road to the south



Little Pelican cottages and site, just south of Pelican Inlet

None of these items are close to the pipeline route or stockpile and disposal sites.

5.9

Traffic
There would only be occasional traffic to the old Belmont Sands site. The access to the
Naru Point stockpile site is also the access to the Naru Point boat ramp and carpark.
Peak traffic movements to the boat ramp would occur on weekends, public holidays and
the summer holiday period.
The closest available traffic data for the Pacific Highway is at the Doyalson Motorway
Link just south of the Pacific Highway, where average daily traffic volumes for 2012 were
8,100 vehicles northbound and 8,900 vehicles southbound (www.rms.nsw.gov.au).

5.10

Recreational Use
Lake Macquarie is the setting for much of the area’s recreational activities with
approximately 40 boat launching ramps and 16 sailing clubs, six marinas and a number
of public jetties, swimming enclosures, and sheltered/ quiet anchorage and mooring for
recreational fishing boats and fishing charters. There are three public moorings on the
eastern side of Swansea Bridge (southern side of navigation channel). The Swansea
Channel area is serviced by five boat launching ramps with two (Pelican and
Blacksmiths) having amenities such as carparks, fish cleaning tables, toilets and picnic
facilities (WorleyParsons, 2009).
Water-based recreational activities include yacht and dinghy racing, sailing for pleasure,
cruising (commercial and private vessels), fishing, waterskiing, jet skiing, canoeing,
rowing, sail boarding, swimming, diving and snorkelling (WorleyParsons 2009). The fish
caught by recreational anglers in Lake Macquarie are similar to other estuaries in NSW
and are dominated by eight species: Yellowfin Bream, Dusky Flathead, Luderick,
Snapper, Tailor, Tarwhine, Whiting and Leatherjackets (NSW Fisheries, 2001). The fast
flowing Swansea Channel is a popular recreational fishing location.
The Blacksmiths Beach/ Swansea Channel foreshore reserves combine a number of
settings (beach, lake, parkland, wetland, vegetated dune). Foreshore recreational
activities include fishing, swimming, walking, sitting and relaxing, cycling, surfing, beach
driving, children’s play and picnics/ barbeques. The Swansea Belmont SLSC regularly
hosts Surf Life Saving championships (WorleyParsons, 2009).
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5.11

Commercial Fishing
Commercial fishing within Lake Macquarie ended in 2002 when the Lake was declared a
Recreational Fishing Haven, however beach haul netting is carried out on the adjacent
Blacksmiths and Caves Beaches during the annual mullet run.
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6

ENVIRONMENTAL IMPACT ASSESSMENT AND MITIGATION MEASURES

6.1

Hydrodynamics, Hydraulics and Sediment Transport

6.1.1

Dredging Works
Potential direct impacts could include:


changes to tidal hydraulics



changes to channel velocities leading



changes to sediment transport patterns

Adaption and application of a previously developed hydrodynamic and sediment
transport model was used to simulate 37 days of typical tidal flow conditions. Sediment
transport was included, as well as a morphological update of estuary bed levels based
on the net sediment transport calculated by the model.
The impact of the proposed dredging channel alignment (compared to existing
conditions) on hydrodynamics is presented in Figure 20 (peak flood tide and peak ebb
tide). The dredging is able to increase channel conveyance which results in increases in
velocities at the end of the channel in the vicinity of the western portion of the “drop
over”, while a more clearly defined channel results in reduced velocities in the
secondary channel located in the eastern portion of the “drop over”. The increased
conveyance also results in increased flow through Swan Bay. On the ebb tide,
increased conveyance also results in increased velocities across the “drop over” and the
entrances to Swan Bay.

Figure 20 Velocity difference plots (Peak Flood and Ebb)
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The predicted distribution of annual changes to bed elevation for the proposed channel
alignment is presented in Figure 21. It appears that in general the predicted
morphological change of the proposed channel is similar to existing conditions with the
following differences in bed level changes (refer Figure 22):


Increased flood tide velocities transport sediment into the southern entrance to
Swan Bay;



There is less eastward migration of the channel in the vicinity of the “drop over”;
and



Lower in-channel velocities have increased the rate of sediment deposition in the
channel to the west of Spoil Island.

Figure 21 Annual bed level change incorporating the proposed channel
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Figure 22 Bed level change difference (proposed channel vs existing)
The impact on tidal hydraulics of the Swansea Channel was examined for proposed
channel by comparing the tidal planes, tidal ranges and tidal prisms the proposed
channel with existing conditions.
Table 9 presents the calculated spring tidal planes and ranges, based on the results of
model simulations. It is noted that there are only minor changes to the existing tidal
water levels simulated in the modelling. Generally, changes to tidal water levels as a
result of the proposed dredging are not considered significant.
Table 9 Tidal Planes and Ranges
Tidal Plane or Range

Existing

Proposed Channel

MHWS (m AHD)

0.452

0.458

MLWS (m AHD)

-0.306

-0.300

Mean spring range (m)

0.758

0.758

MHWS (m AHD)

0.107

0.107

MLWS (m AHD)

-0.001

-0.004

0.108

0.110

11.9

12.1

Swansea Bridge

Upstream “Drop over”

Mean spring range (m)
6

3

Lake Spring Tidal Prism (x10 m )
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The minor local changes to tidal velocities and sediment transport patterns indicate that
the proposed dredging is unlikely to significantly impact on known erosion areas
including: Spoil Island, Elizabeth Island, Pelican Foreshore, areas of the Swansea
Foreshore (between Quinn Park and Chapman Oval) or the Swansea Bridge area.
Minimal impacts are expected on the overall tidal regime of the lower estuary as a result
from the proposed channel.
6.1.2

Transport of Dredged Sand
Potential direct impacts could include:


Reduced conveyance of stormwater channel used for delivery pipeline



Impacts on drainage system due to pipeline placement

The delivery pipeline would not be expected to be larger than 400mm in diameter which
is considered quite small relative to the stormwater culverts beneath Naru Cres and the
Pacific Highway (refer Figure 5). Conveyance of these culverts estimated to be reduced
by less than 5% as a result of the delivery pipeline. The stormwater channel should be
cleaned from silt prior to installation of the pipeline, monitored during storm events to
observe and report any backwater effects, and removed if flooding was to occur. The
pipeline should be installed in a manner not to cause damage to the existing drainage
system.
6.1.3

Placement of Dredged Sand
Potential impacts could include disruption coastal processes from sand placement on
beach and onshore areas
These impacts can be mitigated as outlined below:

6.2



Sand to be reused along the foreshore should be placed by mechanical means
for controlled placement



Sufficient bunding should be established to contain sand that is hydraulically
placed onshore in a controlled manner

Management of Dredged Sand (Stockpile and Beneficial Reuse Sites)
Potential direct impacts could include:


potential contamination and classification of dredged sand



management of stockpiled sand including height limits and minimising double
handling



erosion, sediment and leachate control

As noted in Section 5.6, the material to be dredged is classified as clean marine sand
and is not contaminated, nor does it contain acid sulphate soils. Sand stockpiles should
be limited in height to 8m and batter slopes no steeper than 1 in 3 (vertical to horizontal).
Selection and arrangement of stockpile site and method of delivery of dredged sand
should be well throughout to consider end use of material so sand is transported as
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efficiently as possible. The sand stockpiles should be managed so any waste generated
does not enter coast/estuarine waters, is removed from site and disposed of lawfully.
As the dredged material is medium-grained sand, it is unlikely to be transported into the
Swan Bay or Swansea Channel by prevailing winds. The stockpile sites adjacent to
Swan Bay are protected to some extent by trees and shrubs and sand placed on
Elizabeth Island and at the southern entrance to Swan Bay has remained relatively
stable since placement. Material placed on Blacksmith Beach would be stabilised and
vegetated through alternate programs co-ordinated by Council.
6.3

Water Quality

6.3.1

Dredging Works
Potential direct impacts could include:


turbidity at dredging site



management of spills

As noted in Section 5.6, the material to be dredged is classified as clean marine sand
and is not contaminated, nor does it contain acid sulphate soils. There may be some
localised suspension of sand at the cutter head but this would settle out of the water
column. Development of turbidity plumes is understood to not have been an issue in
past dredging campaigns. Silt curtains would not be necessary as dredge plumes and
pollution of waters within Swansea Channel would not occur as a result of dredging.
However, as noted in Section 6.4, a silt curtain may be used as a precaution when
working close to Spoil Island to protect seagrass beds from suspended sediment. Even
though not expected, visual monitoring of turbidity plumes should occur and dredging
ceased pending further investigation.
Visual monitoring should also consider signs for spillage of fuel. There is potential for
accidental fuel and oil spills and emergency spill response kits would be used to contain
any spills. In addition, a bund would be formed around the booster pumps and any
areas used to hold fuel and oil within the contractor's compound to prevent spills
affecting adjacent foreshore/ marine habitats.
6.3.2

Placement of Dredged Sand
Potential direct impacts could include:


erosion, sediment and leachate control



impacts on water quality at material placement areas

These impacts can be mitigated as outlined below:
The material placement area would be prepared and maintained throughout dredging
operations to prevent the discharge of turbid water into nearby estuarine and/or coastal
waters. Establishment of bunds, settlement ponds and silt fencing at the material
placement areas would be implemented to manage the discharge water in a controlled
manner. As noted in Section 5.5, water within Swansea Channel is essentially
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seawater. Therefore, water from the Blacksmiths Beach dewatering area would have
the same characteristics as the receiving ocean waters.

6.4

Ecology
Figure 23 and Figure 24 show areas of high habitat value in the vicinity of the proposed
dredging works and the water-based pipeline. Note that the wading, roosting and
nesting areas are used by migratory birds over spring/ summer.

Figure 23 Areas of Habitat Value along Swansea Channel
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Figure 24 Areas of Habitat Value within Swan Bay
6.4.1

Dredging Works
Potential direct impacts could include:


bed souring from self-propelled vessel propulsion, or from towing or pushing
activities when setting up the dredge, booster pump on Spoil Island and waterbased pipeline



scalping vegetated habitats via cable scour if dredging equipment relies on
anchors or mooring blocks with cables to hold and move equipment about for
dredging, or the use of anchors and mooring blocks for holding the floating slurry
pipeline in place

Possible indirect impacts could include:


undermining of adjacent marine habitats if dredged batters were unstable



localised mobilisation of bottom sediments and associated risk of elevated
turbidity and smothering of adjacent vegetated habitats



overflow from hopper barges (if used), splits in the floating pipeline or uncoupling
of the pipeline to remove blockages resulting in localised high turbidity and risk
of smothering adjacent vegetated habitats



disturbance to breeding or feeding and roosting shore or migratory wading birds

The majority of migratory birds are summer visitors that commence arriving in AugustSeptember and remain until the following March. The migratory Little Terns and the
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resident Pied Oystercatchers that breed on the southern unvegetated dredge spoil at
Spoil Island arrive, or commence establishing potential nesting sites, in SeptemberOctober, with breeding and fledging through November to January/ February. Little
Terns then generally leave around March.
Dredging activities may be underway in the channel adjacent to the active nesting sites
and there is likely to be a floating slurry pipeline established close to shore. Disturbance
of nesting shore birds is most often associated with direct interference (people and
animals on the site) or by shock interference (from sudden noise or fast movements)
that startle the birds into flight. Studies of potential disturbance to Little Tern and Redcapped Plover nesting behaviour at Lake Illawarra entrance during stockpiling of large
granite boulders around 30 m from nesting sites, indicated no evidence of disturbance to
either species (MPR, 2005).
Cutter suction dredging generally has a low and persistent noise profile (i.e. from diesel
engines and booster pumps) that does not include short sharp impulse noises.
Accordingly the risk of disturbance for nesting birds on Spoil Island is minimal.
These operational impacts can be mitigated in a number of ways as outlined below:

6.4.2



carrying out operations in areas where there is adequate depth to prevent
propeller scour or wash damage to vegetated habitats



maintaining adequate buffer zones from the dredge batter to seagrass beds



excluding anchors and moorings from seagrass beds



where the use of a cable across seagrasses is unavoidable, this should
comprise floating rope rather than wire or chain and only be placed where there
is sufficient tide cover to prevent cable scouring



whilst the risk of turbidity plumes associated with the dredging is considered
minimal by virtue of the nature of the sediments to be dredged (clean marine
sands), silt curtains set parallel to the shoreline should be used when dredging
in close proximity to vegetated habitats, i.e. the Spoil Island inshore seagrass
and saltmarsh habitat



ensure all activities associated with the dredging are undertaken at a sufficient
distance away from the known bird nesting area on Spoil Island



carry out dredging works outside spring/ summer when migratory species are
present and these and other birds are breeding

Transport of Dredged Sand
Potential direct impacts include disturbance of fringing and terrestrial vegetation for
installation of booster pumps. While this can be avoided at the Old Belmont Sands site,
it may be more difficult for the booster pump on Spoil Island. For this booster pump,
impacts would be minimised by:


siting the booster pump in a sandy plot between the seagrass and saltmarsh
habitats with sufficient space for routine maintenance and refuelling - the booster
pump site should be surrounded by a bund to prevent accidental spills into the
adjacent vegetated habitats
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ensure all activities associated with the dredging are undertaken at a sufficient
distance away from the known bird nesting area on Spoil Island



siting the connecting pipeline to the Old Belmont Sands site along the sandy
area between the seagrass and saltmarsh habitats



using floating pipe connections to booster pumps to minimise damage to
seagrasses

Potential impacts associated with the installation and removal of the land-based pipeline
include disturbance to potential habitat to threatened species and EECs. Accordingly,
the following mitigation measures would be adopted.
Tetratheca juncea


Contain activities within the cleared powerline easement access track in the
Coastal Scrub (disturbed) zone to avoid any potential impact on this species.



If it is necessary to disturb native woody vegetation patches in the Coastal Scrub
(disturbed) zone then targeted seasonal surveys for this species are required.

Swamp Forest EEC


Contain disturbance within the existing access roads in the Swamp Forest
(weedy) zone to avoid any potential impact.



If it is necessary to disturb the Swamp Forest (weedy) zone, further assessment
of this EEC is required.

Green and Golden Bell Frog and Wallum Froglet


6.4.3

If installation is proposed during wet conditions when suitable habitat is present
(i.e. ponds containing sufficient water), further assessment including targeted
surveys for these species is required prior to pipeline placement.

Disposal/ Stockpiling of Dredged Sand
Blacksmiths Beach
As noted in Section 5.7.1, the existing dune area is dominated by Coastal Spinifex and
the introduced American Sea Rocket and Bitou Bush and has little habitat value due to
this, and recreational use, including 4WD. Restoration of the dune profile and
rehabilitation (as per the revegetation and weed control carried out to the south) will
improve habitat for native fauna by introducing a diversity of coastal vegetation species
and, when established, providing dense vegetation cover that will discourage vehicle
and pedestrian access.
Elizabeth Island South
Placement of spoil on the southern tip of Elizabeth Island is unconstrained apart from
the Zostera seagrass bed to the north. Placement of spoil to extend Elizabeth Island
could be beneficial in providing additional roosting and possible future nesting areas for
wading and shore birds (including Little Terns). In this event, future placement of
dredged spoil on Elizabeth Island would need to occur outside the breeding season.
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In addition, to address conflicts due recreational use, dog proof fencing and appropriate
signage would need to be installed on the island.
Spoil Island Western Shore
Placement of additional spoil along the western foreshore of Spoil Island is likely to
impact developed Zostera seagrass beds in the shallows and smother rock rubble that
supports macroalgae at the southern end. There is also a risk that adjacent saltmarsh
areas could be smothered by sand from direct placement or by wind borne mobilisation.
A larger sandy beach could promote recreational use and increase the risk of trampling
the adjacent saltmarsh and mangrove habitats and the Little Tern nesting bird area.
Naru Point Groynes to Runway and Pelican Flat Foreshore
There are well-established rock rubble reefs on the groynes at Naru Point and in front of
the airport runway, and there are areas of mixed Zostera seagrass and rock rubble reef
at Pelican Flat. The use of dredge spoil to infill these areas would need to be evaluated
against the fish nursery and shelter attributes of these sites.
Old Belmont Sands Site and Naru Point
These sites could be further developed as stockpile sites provided there are suitable
buffer provisions between the stockpiles and adjacent saltmarsh or mangroves to
prevent direct smothering of these habitats by mobilised sands, and to prevent
disturbance to habitats from site activities (front end loaders, truck movements etc.).
As part of future smaller maintenance dredging campaigns, the following site-specific
evaluation provisions would be required to ensure ecological impacts were minimised:


If dredged sands are to be delivered to the sites via pipelines, the manner in
which excess slurry waters drain back to the estuary will need to be evaluated to
ensure that impacts on adjacent aquatic habitats (saltmarsh, mangroves and
seagrass beds), including potential impact of water quality and flow rate
alterations can be minimised and managed. Refer to Section 2.2.3which
addresses this issue for the Large Scale Maintenance Dredging works.



If dredged sand is to be delivered by barge, the construction and operation of
the barge delivery sites will need to be evaluated from the viewpoint of
minimising impact on aquatic habitats and the barge transport routes will need to
be evaluated in regard to adequate depths and distances off aquatic habitats to
minimise potential stranding, propeller and wash scour damage.



If sand is to be transported from the sites by truck, the construction, use and
maintenance of the truck routes will need to be evaluated in terms of protection
of adjacent aquatic habitats from potential altered stormwater drainage and
incremental smothering from sand spillage or service road deterioration.
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6.5

Heritage

6.5.1

Aboriginal Cultural Heritage
As noted in Section 5.8.1, no artefacts were observed over the pipeline route or at the
Blacksmiths Beach disposal site. To mitigate cultural heritage impacts on any
archaeological material that may be present, the following precautions would be taken:


A representative from Bahtabah LALC with experience in identification
Aboriginal artefacts to periodically monitor the recovered dredge sand (once
dewatered and removed from the dewatering area) for the presence of
archaeological material.



Any excavation proposed below natural ground (i.e. excluding former dredge
sand areas) would be monitored for the presence of archaeological materials.

If, during the course of work a potential Aboriginal object is located, work in the specific
area would stop (excluding sand delivery and dewatering activities), and the Aboriginal
artefact would be removed.
6.5.2

Non Indigenous Cultural Heritage
As noted in Section 5.8.2, no non-indigenous heritage items or sites area located within
the vicinity of the proposed works.

6.6

Traffic

6.6.1

Dredging and Disposal Site Works
Traffic associated with dredging and placement of dredged sand at Blacksmiths Beach
would be minor, i.e. transport of plant and equipment and worker’s vehicles.

6.6.2

Trucking from Stockpile Sites
For the worst case scenario, trucking 15,000 m3 of material from the Old Belmont Sands
site in one event would result in 50 truck movements per day (25 laden) for a period of 8
weeks. Due to the narrow width of the access track to the Old Belmont Sands site, stop/
go signs or lights would be used to control the movement of vehicles entering and
exiting the site. Trucks would exit the Naru Point stockpile site via the boat ramp
carpark. Traffic controls would also be implemented at the entry/ exit to this site if
necessary to ensure the safety of vehicles and trailers accessing and leaving the Naru
Point boat ramp. As noted in Section 2.3.2, trucking would not be carried out on
weekends and public holidays so as to avoid conflicts with access to, and use of, the
Naru Point boat ramp.
At the intersection of Docker Street a slip lane is available for trucks turning right onto
the Pacific Highway and there is a turn bay for trucks travelling from the north to turn
right into Docker Street. Trucks can only exit to the north from Naru Street. The speed
limit on the Pacific Highway in the vicinity of Naru and Docker Street is 60 km/hr. Hence
trucks can access the Pacific Highway without any special traffic controls and the
number of truck movements per day is insignificant compared with the overall traffic
volumes on the Pacific Highway.
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6.7

Odour
As noted in Section 5.6, dredging does not involve excavation of silts and muds
containing organic material which could pose an odour problem when exposed. No
odour would be associated with the removal and placement of the clean marine sand.

6.8

Noise

6.8.1

Dredging Works
The closest receptors to the inner channel where dredging would take place and to
where the booster pumps would be located are:


residences at Marks Point - minimum 170 m to dredging area, minimum around
350 m to Spoil Island booster pump and 230 m to Old Belmont Sands site
booster pump



residences at Pelican - minimum 200 m to dredging area



Pelican Marina - approximately 90 m to dredging area

Table 10 indicates acceptable noise levels at residential and commercial premises
(EPA 2000 and DECC 2009).
Table 10 Acceptable Noise Levels
Land Use

Day*
(LAeq)

Evening
(LAeq)

Night
(LAeq)

Residential-Suburban

55 dBA

45 dBA

40 dBA

Commercial

65 dBA

65 dBA

65 dBA

Notes:
*standard construction hours
LAeq is defined as A-weighted equivalent sound level

Noise periods correspond to the following hours:


day - 7am to 6pm on week days, and 8am to 1pm Saturday;



evening - 6pm to 10pm; and



night - 10pm to 7am.

A sound power level for the booster pumps was estimated at 99 dBA, based on that of a
concrete pump and noise attenuation factors associated with the booster pump locations
(soft ground and surrounding tree cover). Note that this value is considered
conservative as it assumes no acoustical measures are adopted to reduce sound levels.
A sound power level for the dredge was estimated at 108 dBA, based on readings for a
small to medium CSD (400mm pipe diameter). Refer to Appendix G for further
information.
To achieve the acceptable noise levels at residences during the day, evening and night,
distances were calculated from the channel for locations subject to dredging and from
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the booster pumps, see Table 11 and Table 12 respectively. Note that the booster
pump on Spoil Island would only be required when dredging took place in the northern
section of the channel.
Table 11 Minimum Distance from Booster Pump to Residences
Acceptable Noise Level,

BoosterPump Power
Source, LW.P (dBA)

LAeq (dBA)
Indicative Noise Amenity
Area

Time-Period

LAeq = LP

99 dBA

Day

55

52 m

Evening

45

132 m

Night

40

209 m

Residential-Suburban

Table 12 Minimum Distance from CSD to Residences and Pelican Marina
Acceptable Noise Level,

CSD Power Source,
LW.D (dBA)

LAeq (dBA)
Indicative Noise Amenity
Area

Time-Period

LAeq = LP

108 dBA

Commercial

All

65

48 m

Day

55

120 m

Evening

45

302 m

Night

40

479 m

Residential-Suburban

As indicated, the booster pumps could operate within acceptable noise limits at all times
and the dredge could operate within acceptable limits during the day. Dredging could be
undertaken to the west of Swan Bay during the evening and night without unacceptable
impacts on residents.
For the large scale and ongoing smaller maintenance dredging campaigns the hours of
operation recommended for all dredging areas are as follows:


7am – 6pm on week days, and



8am – 1pm Saturday.

For the large scale maintenance dredging campaign the hours of operation
recommended if required for the area west of Spoil Island are 24hrs, 7 days a week, see
Figure 9 for proposed location of evening/ night dredging.
Noise is not expected to be a problem due to large distances between the residential
areas and proposed dredge areas, the short duration of the dredging, and that resident
have experienced dredging on Swansea Channel over the past two decades.
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It is also unlikely that any vibration from the proposed activities would be an issue with
residential. Nor would it be a concern from a structural damage point of view. The
construction activities as part of the dredging project would not require blasting or pile
driving, two of the most common sources of complaints from vibration.
6.8.2

Transport of Stockpiled Sand
Transport of stockpiled sand from the Old Belmont Sands site and Naru Point site would
only be carried out during normal week day construction hours. Trucking has occurred
from the Old Belmont Sands site in the past from time to time. In addition, residents at
the eastern end of Docker and Naru Streets would be accustomed to traffic noise from
the Pacific Highway. However, if noise impacts associated with trucking sand from
stockpile sites were considered unacceptable by residents, sand could be trucked out
over reduced hours and smaller volumes of sand could be trucked out periodically,
rather than up to 15,000 m3 in one event. Note that the latter is the likely scenario,
depending on the volume required and demand for sand for specific purposes
elsewhere.

6.8.3

Placement of Dredged Sand
As noted in Section 2.2.5, the Large Scale Maintenance Dredging would generally be
carried out within the hours listed in Section 6.8.1.
This would mean activities would also be occurring at Blacksmiths Beach during these
hours to move the discharge pipeline as sections of the dewatering area fill and, once a
sufficient volume of sand was dewatered, moving this material to north or south for dune
construction. The Blacksmiths Beach disposal site is remote from residential properties
hence there would be no impacts on residents. However, noise from dozers
transporting and shaping the dunes would be audible to golfers teeing off in the southeast corner of the course. This impact is unavoidable, however, the dozers would not
be working continuously and the entire works would be completed within approximately
12 weeks. If sand from future maintenance dredging campaigns was used for beach
nourishment, these activities would be completed most likely away from the golf course
and over a shorter timeframe, as the estimated volume of sand to be removed would be
much lower.

6.9

Visual Impact

6.9.1

Dredging Works
Visual impact associated with dredging would be minor and temporary. Maintenance
dredging is a regular occurrence within Swansea Channel and the presence of
commercial vessels is not unusual in the area. Where possible, the dredge pipeline
would be submerged on the bed, so it was out of sight.

6.9.2

Stockpile/ Disposal Sites
The Old Belmont Sands and Naru Point stockpile sites are visible from Swan Bay and
the channel. These sites have historically been used as stockpile sites and future use
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would be confined to the existing disturbed areas, hence the visual character of the area
would not change.
The dune works at Blacksmiths Beach would have temporary impacts on the visual
amenity of Blacksmiths Beach, however, in the long term dune rehabilitation would
provide visual benefits through extension of the vegetated dune system, as has been
restored to the south through Dunecare programs.

6.10

Access and Recreational Use

6.10.1

Swansea Channel
There would be some impacts on navigation through the channel when the dredge was
working. Access may be restricted to the either side of the channel, depending on
where the dredge is working, and may be restricted on the eastern side of the channel
near Spoil Island if it is not possible to submerge the dredge pipeline on the bed for
transport to the booster pumps. As noted in Section 2.2.5, Large Scale Maintenance
Dredging would be completed within 8 weeks, outside of the peak boating season.
Ongoing maintenance dredging campaigns are likely to be completed in a shorter period
over winter.
Dredging is not currently required in the vicinity of the Naru Point boat ramp and this
facility could operate as normal during dredging works. Only a small amount of dredging
is proposed within the vicinity of Pelican Marina and, as noted in Section 5.3, water
depths are up to 9 m adjacent to the marina so the operation of this facility would not be
affected.
To ensure navigation safety, the dredge would display lights and day shapes in
accordance with regulations, and the location of the floating and submerged sections of
the pipeline would be delineated with markers.

6.10.2

Land-based Pipeline Route
The pipeline diameter would be relatively small (300 to 400 mm) and would be installed
on the edge of the Old Belmont Sands site access road and would not interfere with
vehicle access. Similarly, over the remainder of the route, the pipeline would not
impede vehicle or pedestrian access.

6.10.3

Blacksmiths Beach Disposal Site
As the flow of water across the beach from the dewatering pond is likely to pose a safety
issue, pedestrian and vehicle access would be excluded from the area. Recreational
use of Blacksmiths Beach for walking, swimming etc. is concentrated adjacent to the
residential area to the south and so temporary lack of access to the disposal site would
have little impact on these activities.
The beach at the disposal site is however used for 4WD, with the closest access being
to the south at Awabakal Avenue. It is recommended that this access be closed over
the duration of the works and that the next access to the north of the Golf Course be
temporarily open 24 hours a day, to allow continuing use of the beach for this activity
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north of the disposal site. This means only about 1 km of the entire beach where 4WD
is permitted would be temporarily unavailable.
6.10.4

Stockpile Sites and other Disposal Sites
The Old Belmont Sands and Naru Point sites would be temporarily fenced off when
used as contractor’s compounds. Access to the foreshore would be restricted during
stockpiling sand at these sites and placing sand at Elizabeth Island, Spoil Island and the
Pelican Foreshore. As noted in Section 6.4.3 if sand placed on Elizabeth Island was
used by Little Terns it would be fenced off and signposted during the breeding season.
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7

PROJECT JUSTIFICATION

7.1

Consistency with Lake Macquarie Estuary Management Plan
The Lake Macquarie Estuary Management Plan (WBM, 1997) contains eight main aims
including:
To maintain or improve the navigation access to Lake Macquarie to a level consistent
with warranted boat usage.
With regard to this aim, priority actions included the design and implement maintenance
dredging along the main channel and at the drop off on an as required basis to maintain
navigable access for vessels with a draft up to 2.5 m.

7.2

Benefits of Proposed Navigation Dredging Strategy
Maintaining a channel depth of 3.5 m would assist in addressing the issues identified in
Section 1.2 in relation to channel shoaling, including:


Improve safety for crews and passengers



Reduce/ eliminate damage to vessel hulls, keels, motors




Reduce attendance at channel incidents for RMS boating officers



Provide certainty in being able to transit the channel on all tides



Provide certainty in planning boating events that rely on attracting vessels from
outside Lake Macquarie

In addition, sand dredged from the channel can be beneficially re-used for dune
management, beach nourishment and foreshore improvements etc.
NSW Crown Lands commissioned the following document Towards a Sustainable
Framework for Navigation in Swansea Channel (Umwelt, 2013) which outlines the:


importance of boating to the Lake Macquarie community and economy;



importance of reliable access through Swansea Channel; and,



opportunities that would flow from navigation improvements.

Lake Macquarie is widely recognised as a premium recreational waterway. Much larger
than Sydney Harbour, with expansive reaches and steady wind conditions for sailing,
smooth waters for wake boarding and skiing, multiple bays to cruise and explore,
uncrowded natural shorelines and protected moorings for picnics and holidays, Lake
Macquarie is a major recreational asset for residents and visitors. Per capita boat
ownership in Lake Macquarie is the highest in NSW (at approximately 83 registered
vessels per 1000 population) and growing. With increasing affluence and changing
demographic profile in the region, preferred recreational vessel size is also increasing.
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Swansea Channel is the marine gateway to Lake Macquarie, connecting an otherwise
enclosed estuarine system to the sea. Safe passage through Swansea Channel is
highly valued by the racing and recreational yachting community because it opens
access to ocean sailing, connecting lake sailors with the broader yachting community;
but also because it ensures an accessible safe haven to avoid pending storms for
yachts and other recreational vessels travelling from Sydney Harbour, Pittwater,
Newcastle, Port Stephens and beyond.
Lake Macquarie is primarily used for recreation and has a distinct lack of commercial
and industrial waterway uses. This increases the value of Lake Macquarie for
recreational boating as boat owners are not competing for water space with ferries,
cruise ships, coal ships or other bulk carriers.
Swansea Channel is a recreational destination in itself, a picnicking, fishing, swimming
and paddling playground for families attracted by the clear waters and sandy bed and
shores. It offers a unique recreational environment within Lake Macquarie,
complementing the deep waters, rocky shores and grassy foreshore reserve areas
elsewhere around the Lake.
The reputation of Swansea Channel has a direct influence on the reputation of the lake.
In 2012, some yacht clubs in Sydney displayed signs warning their members not to go to
Lake Macquarie due to the channel shoaling issues.
The combination of these distinctive waterway values – for blue water sailors and for
family recreation, makes Swansea Channel a key element of the recreational and
tourism economy of the City. This economy is currently worth upwards of $5 billion
annually, with considerable growth potential. Lake Macquarie City Council, RMS (and
the State government through various funding programs) and local businesses have
invested heavily in providing aquatic services and facilities to support recreational use of
the waters of Lake Macquarie, including through marina developments, wharf
construction and other general lake projects. Investment in episodic channel dredging
over the last three decades has also encouraged the recreational and tourism economy
of the lake and the social wellbeing of residents and visitors…….
Although Lake Macquarie is an outstanding boating destination, the portion of
recreational use that is dependent on reliable deep water access and the contribution of
that part of the boating community to the local and regional economy are currently
relatively small. The local yachting and tourism community holds a strong view that
improved and reliable navigability in Swansea Channel would increase the amount of
deep draught boating activity through the channel and in the Lake.
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8

CONCLUSION
The findings of the environmental impact assessment, with regard to Section 228 of the
EP&A Regulation are summarised below.
(a) any environmental impact on a community
There would be noise and traffic impacts for local residents associated with dredging,
sand transport and reuse of dredged sand along the channel foreshores. However,
these impacts would be minor and temporary.
(b) any transformation of a locality
Swansea Channel has been subject to dredging since 1939 and associated sand
stockpiling and disposal around the channel, including the formation of several islands.
The proposed works would not transform the existing, modified environment.
The dunes at Blacksmiths Beach were mined in the 1950s and 1960s and rehabilitation
works included planting with the introduced Bitou Bush. The proposed dune works will
restore a section of dune to a more natural condition, consistent with dune management
to the south.
(c) any environmental impact on the ecosystems of the locality
Dredging would be carried out in unvegetated, marine sands. Activities associated with
dredging and the water-based pipeline have the potential to impact on areas of high
habitat value such as seagrasses and saltmarsh. Design and operational measures are
available to minimise impacts on marine and intertidal vegetation.
The land-based pipeline to Blacksmiths Beach would be laid on the surface in previously
cleared areas. There may be some minor impacts if localised widening of existing
tracks is required.
(d) any reduction of the aesthetic, recreational, scientific or other environmental quality
or value of a locality
There would be a temporary reduction in the recreational value of Blacksmiths Beach as
access for recreational activities would be restricted over the period of works.
(e) any effect on a locality, place or building having aesthetic, anthropological,
archaeological, architectural, cultural, historical, scientific or social significance or other
special value for present or future generations
No non-indigenous heritage items or places would be affected by the proposed works.
No known Aboriginal sites or places would be affected by the works. However,
representatives from the LALC would be involved in monitoring dredged sand or any
clearing works to identify if Aboriginal artefacts were present.
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(f) any impact on the habitat of protected fauna (within the meaning of the National
Parks and Wildlife Act 1974)
There would be no impact on the habitat of protected fauna provided that the mitigation
measures within this REF are followed.
(g) any endangering of any species of animal, plant or other form of life, whether living
on land, in water or in the air
Two threatened bird species are known to use Swansea Channel for feeding, roosting
and nesting and other threatened shore and fishing birds may occur in the area. The
large scale maintenance dredging works are proposed during September to December
2014 and are unlikely to cause disturbance to bird behaviour. Mitigation measures
include maintaining sufficient buffer distances between dredging related activities and
known bird nesting areas.
There is potential for minor disturbance to the habitat of one threatened plant species
and two Endangered Ecological communities associated with placement of the dredge
pipeline. However impacts would be minimised by siting the pipeline in unvegetated
areas and limiting any clearing required.
There is also potential for disturbance to the habitat of two threatened frogs in the
vicinity of isolated drainage lines/ paths if the pipeline was installed during or after wet
weather. In this event a targeted survey would be undertaken and appropriate
measures employed to prevent impacts on these species.
(h) any long-term effects on the environment
Shoaling of Swansea Channel is ongoing and dredging would not change this process.
Long-term improvements to the Blacksmiths Beach dune system would result from the
proposed works.
(i) any degradation of the quality of the environment
There would be no degradation of the quality of the environment.
(j) any risk to the safety of the environment
There would be no risk to the safety of the environment and boating safety would be
improved within the Swansea Channel.
(k) any reduction in the range of beneficial uses of the environment
There would be no reduction in the range of beneficial uses of the environment.
Dredged sand would be beneficially reused or a number of purposes.
(l) any pollution of the environment
There is a risk of accidental spills from plant and equipment used for the proposed
works. However, these risks can be mitigated by appropriate control measures.
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(m) any environmental problems associated with the disposal of waste
The material to be dredged is clean, marine sand and is not classified as waste.
(n) any increased demands on resources (natural or otherwise) that are, or are likely to
become, in short supply
The proposed works would not increase demands on resources.
(o) any cumulative environmental effect with other existing or likely future activities
Shoaling of the channel is ongoing and hence ongoing dredging campaigns would not
have a cumulative effect.
(p) any impact on coastal processes and coastal hazards, including those under
projected climate change conditions
The proposed works would not have a detrimental impact on coastal processes and
dune works at Blacksmiths Beach may mitigate coastal inundation impacts associated
with higher sea levels by reducing the risk of overtopping.

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- 68 13 August 2014

9

REFERENCES
Australian and New Zealand Environment and Conservation Council (ANZECC 2000)
and Agriculture and Resource Management Council of Australia and New Zealand,
National Water Quality Management Strategy, Paper No. 4, Australian and New Zealand
Guidelines for Fresh and Marine Water Quality, Volume 1, The Guidelines.
Cardno Lawson Treloar (2010), Lake Macquarie Adaptive Response of Estuarine
Shores to Sea Level Rise.
DECC (2009), Interim Construction Noise Guideline.
NSW Department of Land and Water Conservation [DLWC] (2001), Coastal Dune
Management: A Manual of Coastal Dune Management and Rehabilitation Techniques,
Coastal Unit, DLWC, Newcastle, October.
DPI Fisheries (2013), Policy and guidelines for fish habitat conservation and
management. Update 2013.
Environment Protection Authority (2000), NSW Industrial Noise Policy.
Gillespie Economics and Hassall & Associates Pty Ltd (2003). Lake Macquarie Dredging
Benefit Cost Analysis Sand Supply Feasibility and Regional Impact Assessment.
Prepared for the Office of the Lake Macquarie and Catchment Coordinator.
Umwelt (2013), Towards a Sustainable Framework for Navigation in Swansea Channel.
WBM Oceanics Australia [WBM] (2005a), Maintenance Dredging Swansea Channel and
Swan Bay Northern Entrance, Lake Macquarie Review of Environmental Factors.
WBM (2005b), Partial Closure of the Southern Entrance Swan Bay, Lake Macquarie.
WBM (2003), Investigation into the Hydraulics, Sediment Transport and Navigation in
Swansea Channel and Swan Bay.
WBM (2002) Swansea Channel Proposed Maintenance Dredging, Review of
Environmental Factors.
WBM (1996), Lake Macquarie Estuary Management Study, Volume 1. Report on
Entrance Channel Issues.
WorleyParsons (2009), Blacksmiths Beach/ North Swansea Channel Master Plan
Report.
RTA (2006), Swansea Bridge Ballast Stabilisation Works. Review of Environmental
Factors.
Smith P. (1991), The biology and management of Waders (Suborder Charadrii) in NSW.
NSW National Parks and Wildlife Service.

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- 69 13 August 2014

Stone, Y., Ahern, C.R. and Blunden, B. (1998), Acid Sulfate Soil Manual 1998, Acid
Sulfate Soils Management Advisory Committee (ASSMAC), Wollongbar. NSW,
Australia.
Internet references
www.rms.nsw.gov.au/publications/statisticsforms/trafficvolumes/map (accessed on
24/06/2014)

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- 70 13 August 2014

APPENDIX A Drawings

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

APPENDIX B Consultation Correspondence

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

APPENDIX C Hydrodynamic Modelling

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

APPENDIX D Sediment Analysis

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

APPENDIX E Terrestrial Ecology and Archaeology

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

APPENDIX F Marine Ecology

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

APPENDIX G Noise Assessment

Swansea Channel Dredging REF
8A0370hn_mpSwansea Channel REF 20140812

- Appendix 13 August 2014

