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INFRASTRUCTURE
VICTORIA

In May 2016 the Special Minister of State asked Infrastructure Victoria to provide advice on
the future capacity of Victoria's commercial ports. Specifically, the Minister has asked for
advice on when the need for a second container port is likely to arise and which variables
may alter this timeline. The Minister has also asked for advice on where a second container
port would ideally be located and under what conditions, including the suitability of, and
barriers to investing in, sites at the Port of Hastings and the Bay West location.

In undertaking this task, Infrastructure Victoria reviewed work that was completed as part of
the Port of Hastings development project before it was cancelled in 2014. This document
forms part of the initial work undertaken for the proposed port development at Hastings.
Infrastructure Victoria considers that much of the previous Hastings work, although
preliminary in nature, is relevant and suitable for informing a strategic assessment.
Therefore, Infrastructure Victoria has made the reports previously commissioned for the
development project part of the evidence base on which Infrastructure Victoria will use in
providing the Minister with advice.

The opinions, conclusions and any recommendations in this document are based on
conditions encountered and information reviewed at the date of preparation of the document
and for the purposes of the Port of Hastings Development Project.

Infrastructure Victoria and its consultants have used the information contained in these
reports as an input but have not wholly relied on all the information presented in these
reports.
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EXECUTIVE SUMMARY
Dredging in Western Port

The earliest reported dredging activity in Western Port occurred between the 1870s and
1920s when oyster leases were created by dredging in the muddy parts of the north and east
arms. Available dredging records from historical dredging campaigns extend from 1916 and
include dredging for Port expansion and maintenance, and the establishment and
maintenance of access to small craft facilities.

The total dredging volume from the first recorded campaign in 1916 to the present time is
approximately 2.75 million m?® (measured in situ). The total dredging volume disposed
offshore over this period (1916 to present) was approximately 810,000m?, whilst the onshore
disposal volume was approximately 1.94 million m?.

The above totals exclude unknown, but minor, dredging volumes from 15 campaigns
associated with access to small craft facilities (e.g. jetties, boat ramps, marinas). If it was
conservatively assumed that each of these campaigns comprised an average of 10,000m?,
the total dredging volume would increase by around 150,000m* or about 5%.

Port Related Dredging

A total of 1.6 million m® has been dredged as part of Port development and maintenance of
declared depths within navigable areas of the Port. Around 757,000m® has been disposed
at offshore Dredged Material Grounds (DMGs) within Western Port and the remaining
845,000m3 has been disposed of onshore.
Major offshore disposal locations used for disposal of Port related dredged material include:
e Tankerton DMG (453,000m°);
e Peck Point DMG (294,000m®); and,

e Grossard Point DMG (10,000m?).

Major onshore locations used for disposal of Port related dredged material include:

e among the band of mangroves that existed around Long Island Point and adjacent to
the extensive tidal flats within Hastings Bight to create two mounds of dredged
material (Watson, 1974), including an artificial island (153,000m?); and,

e the Old Tyabb Reclamation Area, located to the immediate south of the BlueScope
Steel Wharf (692,000m°).

A summary of major Port related dredging campaigns is provided in Table 1.

Dredging History - i - HAS-CEPO0-HY-REP-0007
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Table 1: Port related dredging campaigns in Western Port

Date Dredging Location Disposal Location Method Volume (m3)

1964-1965 | Crib Point Tankerton DMG Bucket Dredger 384,000
loading hopper
barges

1968-1969 | Long Island Point (Phase 1) | Hastings Bight Cutter Suction 153,000
Dredger pumping
direct

1969-1970 | Long Island Point (Phase 2) | Peck Point DMG Bucket Dredger 294,000
loading hopper
barges

1971-1972 | John Lysaght (Australia) Old Tyabb Cutter Suction 676,000

Reclamation Dredger pumping

direct

1975-1976 | Main Shipping Channel Grossard Point DMG unknown 10,000

1980 Main Shipping Channel Tankerton DMG Trailer Suction 10,000
Hopper Dredger

1988 Main Shipping Channel Tankerton DMG Trailer Suction 24,000
Hopper Dredger

1994 Main Shipping Channel Tankerton DMG Trailer Suction 35,000
Hopper Dredger

2002 BHP Berths Old Tyabb Cutter Suction 16,000

Reclamation Dredger pumping

direct

Other Dredging

A total of 1.14 million m® has been dredged in Western Port for non-Port related purposes.
Around 50,000m?® has been disposed offshore and around 1.1 million m® has been disposed

of onshore.

A significant proportion of dredged material disposed of onshore has been derived from the
historical dredging of the access channel into Hanns Inlet (810,000m? disposed within the
foreshore areas of the inlet) and the establishment and maintenance of Yaringa Boat

Harbour (112,000m? disposed adjacent to the access channel and surrounds).

Minor dredging campaigns have been undertaken to establish and maintain a number of
small craft facilities located around Western Port, including Hastings Boat Ramp, Stony Point
Jetty, San Remo Jetty, Hastings Basin, Stony Point Boat Ramp, Tooradin Boat Ramp,
Tankerton Jetty and Newhaven Marina. Dredging has also been undertaken to provide
boating access to localities within Western Port, including Sawtells Inlet, Watson Inlet,
Tooradin, Rutherford Channel, Warneet and Blind Bight. In recent times, minor dredging
campaigns undertaken at Tankerton Jetty and San Remo Jetty have involved the use of a
small Cutter Suction Dredger to deposit sandy textured material onto nearby shorelines for
beach nourishment purposes.

Dredging History
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1 INTRODUCTION
1.1 Background

In 2012 the Victorian Government established the Port of Hastings Development Authority
(the Authority) to fast track the development of a second container port at Hastings. The
Authority is progressing staged planning of the Port of Hastings Development Project (the
Project) from 2014 to 2018, culminating in a rigorous business case and full environmental
and social impact assessment. It is envisaged that the container port will begin operations in
the mid-2020s with a capacity of 3 million twenty-foot equivalent (TEU) per year, increasing
to 9 million TEU by 2060.

1.2 Dredged Material Management

Port development will require a significant quantity of capital dredging. The management of
dredged material is a key component of the port development as it will be one of main
drivers for capital expenditure. Management of dredged material will also be a key
consideration in the environmental impact assessment for the project.

A proportion of dredged material may be beneficially reused as fill within land reclamation.
The management of this proportion of the dredged material falls within the scope of the
Dredging and Reclamation work package. The remainder of the dredged material,
considered either unsuitable for use as reclamation material or surplus to the volumetric
requirements of reclamation, will be disposed of elsewhere. Management of this material
falls within the scope of the Dredged Material Management (DMM) work package.

1.3 Objectives and Scope

The objective of this investigation was to research existing available information about
previous dredging activities within Western Port to improve understanding of the following
aspects:

e past dredging activities including dates, locations, design levels, volumes, material
types and methods of dredging and disposal;

e behaviour of dredged material during dredging;
e behaviour of the dredged material following placement;

e problems or issues encountered during dredging relating to operational conditions or
environmental impacts; and,

e sediment transport processes.

The investigation involved the compilation and review of available information as part of an
initial desk study. This information comprised material contained within the Shapiro (1975)
Westernport Bay Environmental Study and documentation passed on by key personnel
involved in Western Port dredging in the past. Interviews with key personnel were also
undertaken to obtain additional observations and information about dredging in more recent
times (i.e. the last 10-15 years). Former dredged material disposal sites on land were also

Dredging History -1- HAS-CEPO-HY-REP-0007
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selected for field inspection to gain an appreciation of the long term performance and
management of land disposal areas.
This Paper is structured into the following main sections:

e Review of Existing Information (refer Section 2);

e Former Dredged Material Disposal Sites (refer Section 3);

e Interviews with Key Personnel (refer Section 4);

e Key Findings (refer Section 5); and,

e References (refer Section 6).

Dredging History -2- HAS-CEPO-HY-REP-0007
Final Working Draft (Revision 0) © 2015 Haskoning Australia Pty Ltd March 2015



?k’Royal

HaskoningDHV

Enhancing Society Together

2.1

2.2

221

REVIEW OF EXISTING INFORMATION
General

A desktop review was undertaken to compile dredging history information from the following
sources:

e Preliminary Study of the History and Environmental Effects of Dredging and Dredge
Spoil Disposal in Westernport Bay Victoria (Watson, 1974);

e The Western Port Marine Environment (EPA Victoria, 1996);

e Best Practice Environmental Management - Guidelines for Dredging (EPA Victoria,
2001);

e Maintenance Dredging of Yaringa Channel EPBC Act Referral No. 2004/1360 (4
February 2004);

e Port of Hastings Stage One Investigations — Review of Hydrodynamic and Water
Quality Data and Analysis (AECOM, 2009a);

e Port of Hastings Stage One Scoping — Dredging and Reclamation Methods
Assessment (AECOM, 2009c)

e Information passed on by Dick Cox (former Harbour Master);
e Information provided by Patrick Ports Hastings (refer Appendix B); and,

e Victorian Notice to Mariners from 2005 to 2014 available on the Victorian Regional
Channels Authority website (accessed 4™ November 2014).

An outline of findings from review of the above material, relevant to the objectives of this
study, is provided below. A tabulated summary of dredging history based on available
information obtained for recorded dredging campaigns is provided in Appendix A. Map 1
within Section 5.1 shows the location of former dredging and disposal sites.

Outline of Dredging History in Western Port
Early Dredging

The earliest reported dredging activity in Western Port occurred between the 1870s and
1920s when oyster leases were created by dredging in the muddy parts of the north and east
arms. The oyster industry in Western Port has since collapsed and oysters are now
considered to be rare in the area. The quantities of material removed, dredging equipment
used and disposal locations for these campaigns are unknown.

The initial dredging of an access channel into Hanns Inlet to provide access for shallow draft
vessels to the H.M.A.S. Cerberus naval depot was carried out between 1916 and 1921.
Deepening of the existing natural channel to around -3m CD to create a 37m wide access
channel was initially attempted by a Cutter Suction Dredger (CSD). However, the CSD had
difficulty dredging the stiff clays encountered in the area and broke down. A Bucket Dredger
was subsequently contracted to complete the work which involved the removal of an
estimated 760,000m* of material. The dredged material was disposed of onshore within

Dredging History -3- HAS-CEPO-HY-REP-0007
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2.2.2

Hanns Inlet at three possible locations (placement records are not available); along the
southern side of Hanns Inlet; on the northern side of Hanns Inlet or at the site of the
H.M.A.S. Cerberus jetty (Watson, 1974).

1960s to 1970s

In the 1960s and 1970s a relatively busy period of dredging was undertaken primarily in the
Lower North Arm to provide access to boating and shipping infrastructure at Yaringa Boat
Harbour, Hastings Boat Ramp, Stony Point Jetty, Crib Point and Long Island Point. Minor
dredging campaigns were also undertaken at Watsons Inlet, Sawtells Inlet, Rutherford
Channel and Blind Bight to provide small craft access through the shallow intertidal areas
that exist at the northern limit of Western Port.

During this time material was typically dredged with a CSD, although a Bucket Dredger and
Dragline were used on occasions and drilling and blasting was used to break up rock at
Stony Point. The significant dredging campaign undertaken with a CSD to establish shipping
access to the John Lysaght (Australia) Limited" facility in 1971-1972 (see below) was
reported to have generated a widespread turbidity plume (Watson, 1974).

Material disposed of onshore was either pumped ashore to create land reclamation areas or
pumped onto shallow mudflat areas in close proximity to dredging sites. Significant deposits
of dredged material are known to have been placed on land at the following locations
(Watson, 1974):

e behind Stony Point Jetty to create a land reclamation area (142,000m?, 1965);

e intwo separate mounds among the mangroves WSW of Long Island Point Jetty
(153,000m°, 1968-1969);

e rubbish dump reserve near H.M.A.S. Cerberus Jetty and interior flats within Hanns
Inlet (50,000m°, 1971); and,

 south of the warehouse of John Lysaght (Australia) Limited (676,000m>, 1971-1972).

The reclamation area south of the warehouse of John Lysaght (Australia) Limited (known as
the ‘Old Tyabb Reclamation Area’) was reported to have been the cause of turbidity
generated from rainfall runoff (Watson, 1974). This area is located along the shoreline to the
south of the BlueScope Steel Wharf, adjacent to Long Island Drive, and is the largest area of
land reclamation in Western Port. The Old Tyabb Reclamation Area has subsequently
consolidated, been protected to some degree with the placement of rock around its seaward
perimeter and is vegetated with grass.

Major projects involving offshore? disposal of material included dredging at Crib Point (1964-
1965) and Phase 2 of Long Island Point dredging (1969-1970). In both cases a Bucket
Dredger was used to load hopper barges, which transported material to Dredged Material
Grounds (DMGs) as noted below.

! Now BlueScope Steel.

2 Disposal in underwater areas or designated Dredged Material Grounds (DMGs) but still within the Internal Waters
of Western Port.

Dredging History -4- HAS-CEPO-HY-REP-0007
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2.2.3

Dredged material from Crib Point (384,000m®) was placed at a DMG located between Middle
Spit and French Island, north of Tankerton (i.e. the ‘Tankerton DMG’) in 12m to 15m of water
depth. Subsequent underwater inspection of this DMG around 9 years after the Crib Point
dredging determined that patches of broken clay nodules existed over much of the area.

The clay was soft and unconsolidated and subject to resuspension into a clay floc with minor
seabed disturbance (Watson, 1974).

Dredged material from Phase 2 of Long Island Point dredging (294,000m>) was placed at a
DMG located between Peck Point and Tortoise Island, south of French Island. This was
known as the ‘Peck Point DMG’ and was located in an area that was exposed to occasional
swells from the south west and regularly subjected to strong tidal currents. Underwater
inspection of the Peck Point DMG 4 to 5 years after completion of dredging determined that
the placed material had completely dispersed as no trace of it was found on the seabed
(Watson, 1974).

A minor dredging campaign (10,000m3) utilising a third DMG was also reported to have been
undertaken within the main shipping channel in the mid-1970s. This material was placed in
a DMG located offshore of the north western coast of Phillip Island, at Grossard Point near
the town of Ventnor. This area was known as the ‘Grossard Point DMG’.

1980s to 1990s

In the 1980s to mid-1990s a number of minor dredging campaigns were undertaken to
provide access to small craft facilities such as boat ramps. A larger campaign (35,000m3)
was undertaken in 1988 to improve boating access to the Yaringa Boat Harbour. This
material was reported (EPA Victoria, 1996) to have been disposed at an onshore location but
other details are unknown.

Dredging of the main shipping channel into Western Port was undertaken periodically with
material disposed at the Tankerton DMG. In the mid-1990s the Trailer Suction Hopper
Dredger (TSHD) ‘A. M. Vella’, owned by the Port of Melbourne Authority, was used on
several occasions to dispose of dredged material at the Tankerton DMG. A total of around
82,000m° of dredged material was disposed at the Tankerton DMG between 1980 and 1994.
Monitoring of the Tankerton DMG during and following the 1994 dredging campaign,
involving placement of medium to coarse sand from the main channel, determined that (Port
of Melbourne Authority [PMA] Dredging Strategy for Western Port, 1994-1997):

e turbidity exceeded background levels for 20 minutes following disposal and then
returned to background;

o there did not appear to be any net gain or loss of sediment in the DMG area based
on hydrographic survey data and observation of sediment stakes; and,

e sediment deposition in the intertidal zone adjacent to the DMG was not evident from
photo plots.

Dredging History -5- HAS-CEPO-HY-REP-0007
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The Port of Melbourne Authority (PMA) managed the shipping channels within Western Port
on behalf of the Victorian Channels Authority (VCA) until 1997. Their approach to dredging
was outlined in the Dredging Strategy for Westernport 1994-1997 (refer Appendix B) and is
summarised below:

e dredging 35,000m® to 50,000m® from the main channel between Buoy No.19 and
No.21 every 2to 3 years3;

e dredging 4,000m? from the BHP berths every 7 to 10 years and disposal to land;

e dredging 10,000m® to level a local high spot within the BHP turning basin in a single
(‘one-off’) campaign; and,

e dredging 10,000m® to level a local high spot within the Long Island Point turning
basin in a single (‘one-off’) campaign.

The 1994-1997 dredging strategy also identified several potential offshore and land based
disposal sites for dredged material. Potential offshore disposal sites included Grossard Point
DMG, Bass Strait, within the shipping channel south of Sandy Point, and Tankerton DMG.
Land disposal sites comprised Middle Spit and Old Tyabb Reclamation Area. The possibility
of beneficial reuse of sand as beach nourishment material for Somers Beach or as material
for the construction industry was also considered within the document, however additional
(double) handling, possible environmental issues and significant costs were identified as
constraints to beneficial reuse.

It is understood that none of the proposed works in the 1994-1997 dredging strategy were
completed due to the State Government decision to privatise the management of the Port of
Hastings. This resulted in Patrick Ports Hastings being given the rights to manage the Port
from 1% July 1997.

3 It was also thought that moving the main channel 50m to the west between Buoys No0.19 and No.21 could
significantly reduce or eliminate the ongoing maintenance dredging requirement in this area.
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224

Recent Dredging History

General

Dredging activities within Western Port from 2000 to the present time have mainly comprised
maintenance of existing assets including the main shipping channel, BHP berths and minor
works at small craft facilities.

BHP Berths

Under the management of Patrick Ports Hastings the BHP berths were dredged in 2002 with
approximately 16,000m® of material being dredged by a CSD and disposed within the Old
Tyabb Reclamation Area. The build-up of sediment within the BHP berths had been
previously managed by issuing a Notice to Mariners (No0.8/97, 6 February 1997), which
advised that the maintained depths within Berths No.1 and No.2 had been amended to
-11.0m CD and -10.0m CD at the extreme southern end of Berth No.2.

Prior to the execution of dredging several studies were undertaken to characterise the
sediments at the berths.

A contamination assessment (Marine Science & Ecology, 1998) determined that the
sediment within the BHP berths comprised silty brown/black muds and contained elevated
levels of copper, lead, zinc and tributyltin (TBT). These contamination levels were partly
attributed to the visitation of large vessels using a combination of TBT and metalliferous
antifoulant paints. A comparison of these levels with EPA (1998) guidelines at that time
determined that TBT levels exceeded the minimum screening level and required additional
testing for comparison with water quality standards. It was also determined that surface
sediments at the Tankerton DMG comprised medium to coarse sand with very little silt or
clay (0-2.8%) and contained significantly lower concentrations of contaminants. It was
concluded that the sediments within the BHP berths should be placed at a land based
disposal site.

In 2000, a dredging strategy for execution of dredging in the BHP berths was prepared by
Lawson & Treloar. This determined that based on a 1999 hydrosurvey around 2,000m? of
material existed above the target declared depth of -12.1m CD and the total in situ dredging
volume could be up to 5,000m? including overdredging. The strategy also identified a low
lying bunded area at the southern end of the Old Tyabb Reclamation as having sufficient
storage capacity for land based disposal of the dredged material with a CSD.

Several months prior to execution of dredging in 2002, a diver inspection of the seabed at
the BHP berths was undertaken. This confirmed that a depth of 1m to 2m of soft silts had
accumulated over a hard clay bottom within the berths. The deepest areas of silt deposition
were located at the southern end of each berth and under the loading ramp structure. The
build-up of silt extended under the wharf structures at relatively steep slopes (25 to 45
degrees) that were expected to slump into the berth following dredging.

Records of correspondence between Toll (Patrick) and the dredging contractor, Birdon
Marine, indicates that a dredging volume of 5,000m® to 12,000m? to a target dredging depth
of -12.3m CD was specified in the Contract. However, overdredging of an area adjacent to

Dredging History -7- HAS-CEPO-HY-REP-0007
Final Working Draft (Revision 0) © 2015 Haskoning Australia Pty Ltd March 2015



?k’Royal

HaskoningDHV

Enhancing Society Together

Berth No.2 to -13m CD is also referred to in correspondence and dredging records state that
a total of 16,000m3 was dredged.

Sand Wave Management

Following privatisation of the Port in 1997, the approach to management of sand waves
within the main channel involved monitoring of problem areas with 6 monthly hydrographic
surveys rather than dredging. This strategy resulted from the experience gained from
previous dredging campaigns, which showed sand waves reforming and peaking above the
declared depth after only a short period following dredging. The dynamic nature of the sand
wave field in the vicinity of the No.19 and No.21 buoys was confirmed in a study of historical
survey data undertaken by Lawson & Treloar in 2001. This study determined that sand
waves were moving in a southerly direction and had maximum peaks (crest elevations) at
-13.9m CD.

There have been two previous Notice to Mariners issued in relation to reduction of
maintained depths due to sand wave shoaling in the shipping channel between the No.19
and No.21 buoys. Notice No.7/97 (1997) advised a reduction in the maintained depth to
-14.2m CD and Notice N0.61/00 (2000) advised a peak of -14.0m CD as being due to sand
waves. The recovery of maintained depths due to the dynamic nature of the sand wave field
was evidenced by a hydrosurvey undertaken in April 2008. This identified only two spots in
the vicinity of Buoy No.19 (eastern channel boundary) where sand waves had peaked at
-14.2m CD indicating a recovery (lower seabed level) from the earlier peak of -14.0m CD
reported in 2000.

A Notice to Mariners (N0.64T-2008) was also issued in 2008 to identify a localised shoal
extending 100m into the eastern side of the shipping channel halfway between Buoy No.13
and Buoy No.15 that reduced the least (minimum) depth to -13.4m CD. This area was
monitored with annual hydrographic surveys.

The Port of Hastings Dredging Strategy 2006-2012 was prepared by Patrick Ports Hastings
and outlines a general strategy of no planned dredging, and monitoring of problem sand
wave areas and the Steel Works, Long Island Point and Crib Point berths with annual
hydrographic surveys.

Minor Dredging Works

From the early 2000s to the present time there have been a number of minor dredging
campaigns that have been primarily associated with maintaining access to small craft
facilities.

Stony Point Boat Ramp

The Stony Point boat ramp access channel was dredged in 2000. Records of
correspondence between the Crib Point Foreshore Committee and the Harbour Master
indicate that the material was dredged with a CSD and disposed at an EPA-approved
onshore location approximately 900m along Stony Point Road. According to the issued
Notice to Mariners, the access channel was subsequently dredged in a similar manner in
maintenance campaigns undertaken in 2007 and 2012.
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Tankerton Jetty

The access channel and area around the Tankerton Jetty (on the west coast of French
Island) was first dredged in 1994 with the construction of the jetty structure. Maintenance
dredging campaigns to restore the navigable depth within the access channel were
undertaken in 2000, 2007, 2010, 2011 and 2012. These campaigns were performed by a
CSD with the dredged material being pumped onto the adjacent beach area to the south
between the rock groyne and the pier abutment. The dredged material was reported to be
predominantly sandy and therefore suitable for use in beach nourishment. Records of
correspondence between Parks Victoria and the Harbour Master describe the material as
being initially dark in colour and having a potentially sulphurous odour. However, with
exposure to air and light, the material was expected to lose it odour and change to a lighter
colour.

Tooradin Boat Ramp

The first records of dredging at the Tooradin Boat Ramp indicate that 500m® was removed
and disposed of onshore in 1991. A Notice to Mariners was issued in 2012 for maintenance
dredging at the facility by a CSD. The dredged material was pumped through a floating
pipeline and disposed 1km downstream.

San Remo Jetty

Maintenance dredging in the vicinity of the inner arm of the San Remo Jetty facility was
undertaken in 2008 and subsequently in 2013. Although the 2013 Notice to Mariners does
not detail the dredging equipment that was used, it refers to the use of dredged material for
beach nourishment purposes. Discussions with Parks Victoria (refer Section 4.3) confirmed
that the maintenance dredging material is sandy in this area and removed by a CSD.

Newhaven Marina

Dredging of the entrance and access channel to the Newhaven Marina (east coast of Phillip
Island) was completed in 2005. This was undertaken by a CSD which deposited dredged
material by pipeline to a bunded onshore storage area.

Yaringa Boat Harbour

The access channel into Yaringa Boat Harbour is dredged periodically to maintain access for
deep-drafted yachts. The channel is subject to siltation and this material is typically removed
with a small CSD and pumped to an approved disposal site within the waterway around 50m
south of the channel alignment. The 2004 EPBC Act Referral for maintenance dredging of
the channel reports that 20 years of routine maintenance dredging has enhanced the
ecological value of the region by providing a bird roosting area at the disposal site (refer
Figure 1).
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Figure 1: View of shallow areas of dredged material placement that provide bird roosting sites
to the south of the Yaringa access channel (Google Earth Pro, 2014)
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3.1

FORMER DREDGED MATERIAL DISPOSAL SITES
Old Tyabb Reclamation Area

The Old Tyabb Reclamation Area is located to the immediate south of the BlueScope Steel
Wharf as shown on Figure 2. Itis currently predominantly covered with lucerne (see Figure
4), with the exception of the access road around its northern and eastern perimeter and a
low-lying salt marsh area (see Figure 5 and Figure 6) at the southern end. The area
covered with lucerne is used as a paddock for cattle grazing. The salt marsh area is
believed to be the result of the former use of this area as a drainage basin during the original
reclamation of the site (AECOM GHD, 2013).

The land behind the BlueScope Steel Wharf, to the north of the Old Tyabb Reclamation
Area, is understood to have been formed by land-based reclamation during development of
the site in 1971 (refer Figure 3).

Figure 2: Aerial view of BlueScope Wharf facility and Old Tyabb Reclamation Area to the south
(Google Earth Pro, 2014)
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National Libraey of Austraka nia.pie-yn33
Figure 3: Oblique aerial photograph taken in 1971 showing land based reclamation
BlueScope site (AECOM GHD, 2014)

of the

Figure 4: Looking south across the Old Tyabb Reclamation Area from northern boundary
(AECOM, 2009b)
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Looking south across the salt marsh area at the outhern end of the Old Tyab
Reclamation Area (AECOM, 2009b)

Figure 5:

Figure 6: Looking west across the salt marsh area at the southern end of the Old Tyabb
Reclamation Area (AECOM, 2009b)

Geotechnical investigations have been undertaken by AECOM (2009b) to characterise the
subsurface conditions across the Old Tyabb Reclamation Area. This determined that the fill
thickness (i.e. reclamation material) overlying the natural soils beneath the reclamation was
variable and ranged from a maximum thickness of 4m to a minimum thickness of 1.3m within
the salt marsh area to the south (i.e. the fill thickness reduced from north to south). The
reclamation material generally comprised a mixture of sand and clay, with the clay in some
areas presenting as cobble sized lumps within a sand/sandy clay matrix (see Figure 7 and
Figure 8). This was thought to be the result of the remnant “balling” of clay materials from
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CSD operations (AECOM, 2009c). The reclamation material was generally dry and
desiccated in places near the surface and the soil strength inferred from DCP testing
generally indicated decreasing strength with depth. The material within the lower portion of
the reclamation profile typically comprised very loose to medium dense sand and soft to firm
sandy silt/clay.

The natural material beneath the reclamation fill was typically dark grey to black very loose
and loose clayey/silty sand and very soft to firm silts and clays and was inferred to be
Quaternary marine lagoon/swamp deposits. Underlying these marine deposits were
materials inferred to be part of the ‘Baxter Formation’ and comprised clayey sand and stiff
sandy clay layers.

Based on the results of geotechnical investigations, the Old Tyabb Reclamation Area is
thought to have been formed in an uncontrolled manner without systematic placement and
compaction of the reclamation material (AECOM, 2009c).
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Figure 7: View into Test Pit TPL16 within the Old Tyabb Reclamation Area showing clay balls
within soil profile (AECOM, 2009b)

Figure 8: Material excavated from Test Pit TPL16 showing clay balls (AECOM, 2009b)
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3.2

Long Island Point Disposal Area

During Phase 1 of the dredging works associated with the Long Island Point development in
1968-1969, 153,000m* of material was pumped into two separate mounds located WSW of
the Long Island Point jetty (refer Figure 9). The placement of dredged material was “among
the mangroves” (Watson, 1974) that existed around Long Island Point and adjacent to the
extensive tidal flats within Hastings Bight. A photo of the two mounds of dredged material
was taken several years after the completion of the Long Island Point dredging campaign
(refer Figure 10) as part of investigations undertaken by Watson (1974). Watson (1974)
states that “the tailing heaps have now eroded down to two low mounds visible among the
mangroves”. The island formed by the placement of dredged material within Hastings Bight
is also shown in the top right hand corner of Figure 3.

Figure 9: Aerial view of Long Island Point Jetty and artificial island formed by placement of
dredged material to the south (Google Earth Pro, 2014)
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Figure 10: View looking south from Long Island Point Jetty showing remains of dredged
material mounds from Phase 1 dredging (Watson, 1974)

Recent aerial photographs indicate that vegetation has been established on the artificial
island formed by the material placement. This appears to consist of shrubs rather than
mangroves or saltmarsh, possibly due to the elevation of the island above high water mark
and the sandy nature of the placed soils. Mapping of waterbird and shorebird roosting and
feeding areas within the Victorian Biodiversity Atlas (DEPI, 2012) indicates that the western
and southern beach areas around the artificial island (refer red shaded area on Figure 11)
have been identified among the limited number of waterbird and shorebird roosting sites
within Western Port.

Figure 11: Mapping of waterbird and shorebird roosting area at Long Island Point (DEPI, 2012)
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Stony Point Jetty Reclamation

The reclamation area behind Stony Point Jetty was created in 1965 from 142,000m? of
material dredged in the vicinity of the jetty by a CSD and pumped behind the jetty to provide
a land area for public carparking and port authority workshop and office areas (see Figure
12). The reclamation area is currently used as the Patrick Ports Hastings depot, which
comprises an administration building and several sheds and workshops, including a
machinery shed, buoy workshop, dangerous goods store, tug office and amenities (see
Figure 13). Road access to the depot and carparking area is provided along the southern
perimeter of the reclamation area, which is protected by a sloped masonry seawall structure
(see Figure 14). The eastern and northern perimeter of the reclamation area is protected by
a rock revetment (refer Figure 15). The nearshore area in the vicinity of the reclamation
comprises intertidal mudflats that support a stand of mangroves to the immediate north (see
Figure 16).
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Figure 12: Aerial view of Stony Point Jetty and reclamation area (Google Earth Pro, 2014)
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Figure 13: Stony Point administration building

Figure 14: View of the southern side of the reclamation area

Dredging History -20- HAS-CEPO0-HY-REP-0007
Final Working Draft (Revision 0) © 2015 Haskoning Australia Pty Ltd March 2015



YN’Royal

HaskoningDHV

Enhancing Society Together

Figure 15: View of the rock revetment along the northern perimeter of the reclamation area

Figure 16: View of mangroves to the north of Stony Point reclamation area (Google Earth Pro,
2014)
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3.4

3.5

Previous geotechnical investigations undertaken in 1978 determined that the reclamation fill
comprised gravelly sandy clayey silt and sandy clayey silt to a depth of 3.5m (0.9m CD)
(AECOM GHD, 2013). This was underlain by sand becoming very dense overlying hard silty
clay to a depth of 27.5m (-23.1m CD). DCP testing undertaken in adjacent areas determined
that the loose surface sediments encountered along the shoreline were relatively shallow
and overlay stiff clays. This indicates that the reclamation material was placed on a
reasonably solid foundation of natural soils.

Tankerton DMG

The Tankerton DMG (refer Map 1 in Section 5.1) was first used as a disposal location for
clayey material dredged at Crib Point with a Bucket Dredger in 1964-1965. A diver
inspection of the area was undertaken 9 years after disposal operations as part of the
Shapiro (1975) Westernport Bay Environmental Study (Watson, 1974). This observed
patches of broken clay nodules throughout the DMG area that had a similar grey colouration
and texture as that found on the seafloor of the dredged areas. The clay patches were
interspersed between larger patches of silty sand mixed with occasional pebbles and
cobbles. The clay nodules were soft and unconsolidated due to a process of hydration,
which resulted in the clays resuspending in a floc after only minor disturbance of the seabed.
It was observed that the abundance and diversity of the marine ecology over the DMG was
characteristic of the deep water channels of the Lower North Arm and it was considered that
the invertebrate communities had completely re-established in the area. It was also noted
that changes in sediment texture (i.e. clay nodules to silty sand) altered the species
composition of infaunal communities.

After the 1974 diver inspection, the Tankerton DMG was used on several following
occasions for disposal of dredged material from the main shipping channel (1980, 1988,
1994) and the Tankerton Jetty approach channel (1994).

The last dive over the Tankerton DMG site was undertaken in 1995 (Jan Watson 2014, pers.
comm., 12 Nov., refer Section 4.2). During this inspection, the texture of the clay material
placed within the DMG was still evident and had the consistency of ‘soup’ indicating that
further hydration had broken down the clay nodules. It was reported that there was no
difference in benthic infauna at the DMG site in comparison to a reference site.

Peck Point DMG

The Peck Point DMG (refer Map 1 in Section 5.1) is only known to have been used in 1969-
1970 for disposal of material removed with a Bucket Dredger during Phase 2 of Long Island
Point dredging. The area of the DMG was inspected in a diver survey undertaken 4 to 5
years after disposal activities (Watson, 1974). This inspection did not find any evidence of
the dredged material and it was concluded that the entire volume of 294,000m* disposed as
part of the Long Island Point dredging campaign had been lost. It was thought that this was
attributed to several factors including the siting of the DMG in an exposed area subject to
occasional wave action from the south west, strong tidal currents (up to 0.93m/s), the
bedload transport through the area evidenced by ripple marked mobile sand deposits, and
anecdotal reports (Watson, 1974) that the dredged material was disposed in a wider area
than the designated DMG boundary resulting in spreading of the volume in a thin layer over
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3.6

the seabed. The area was noted as being subject to strong currents and consequently a
highly dispersive site in recent discussions with Dr Jan Watson (refer Section 4.2).

The location of the Peck Point DMG is approximate only and is based on the location shown
as a marker point on a figure within Watson (1974) and not its designated boundary
coordinates which are unknown.

Grossard Point DMG

The Grossard Point DMG (refer Map 1 in Section 5.1) is only known to have been used to
dispose material from single , small-scale (10,000m®) dredging campaign undertaken within
the Main Channel in 1975-1976. After this campaign, the Tankerton DMG was used to
receive material from subsequent shipping channel maintenance dredging campaigns.
Disadvantages of this DMG location outlined in information provided by Patrick Ports
Hastings include:

e close proximity to the main navigation channel;
e exposed site location; and,

o difficulty in monitoring the site (potentially due to exposed site conditions).

An inspection of the Grossard Point DMG area following the small-scale dredging campaign
is not known to have been undertaken.

The location of the Grossard Point DMG is approximate only and is based on the location
sketched by Captain Dick Cox (2014, pers. comm., 8 Oct.) and not its designated boundary
coordinates which are unknown.
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4.1

INTERVIEWS WITH KEY PERSONNEL

Discussion with Captain Dick Cox

A meeting was held with Captain Dick Cox on 8™ October 2014 at the PoHDA office in
Hastings. Dick started as the assistant Harbour Master at Western Port in 1990 and became
the Harbour Master when the Port was privatised in 1997. He retired from the Port in August

2008 and is now a consultant and member of the Western Port Seagrass Partnership.

Dredging Activities

During Dick’s tenure at Western Port the Tankerton DMG was used as a disposal area by
the Port of Melbourne TSHD ‘A. M. Vella’, which came across for several maintenance
campaigns (1980, 1988 and 1994) to dredge sand waves located between marker buoys
No0.19 and No.21. The Tankerton DMG was also used in1994 for placement of clay balls
and slurry material from dredging undertaken by a small CSD pumping from a dredging area
at Tankerton Jetty. Dick advised that concerns were held by the community regarding the
location of the Tankerton DMG with complaints being made about turbidity generation and
an incident where one of the marker buoys for the DMG was moved by another party.

Following privatisation of the Port in 1997, less funding was allocated to dredging and
periodic dredging of sand waves ceased. Bed levelling of the sand wave area between
buoys No.19 and No.21 was considered but never implemented. A study undertaken by
Lawson & Treloar (2001) determined that sand waves were moving from north to south down
the Lower North Arm at a rate of approximately 8m per year.

Dick also advised that BHP undertook maintenance dredging at the BlueScope Wharf berths
in 2002, which involved pumping of dredged material to the south western area of the Old
Tyabb Reclamation Area. It was understood that the BHP berths are generally self-
cleansing as they are aligned with tidal currents, although periodic dredging was still
required. Very little sedimentation occurred within the berth pocket at Long Island Point.

Dick was also aware of potential dredging obstructions off Long Island Point. These were
detected by a magnetometer survey and comprised wires, pipes, barges and other metallic
objects. In addition, some boulders exist in the corner of Berth No.2 at the BlueScope Steel
Wharf, which were relocated there by a dredger during a previous campaign.

Issues Encountered

Dick advised that the reduction in seagrass areas in the 1970s was initially blamed on the
major dredging campaigns of the 1960s and early 1970s. It is Dick’s understanding that
government agencies now accept that the seagrass was killed off by a combination of land-
based sediment input and agricultural chemicals. He also explained that there is a
hypothesis that the sedimentation raised mudflat levels to that which were too high for
seagrass growth. This elevation of bed levels in combination with low tides and hot weather
was thought to have ‘cooked’ the oils out of the seagrass causing mortality. Dick has
observed oil slicks over the water in these conditions.
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4.2

4.3

Discussion with Dr Jan Watson

A meeting was held with Dr Jan Watson on 11" November 2014 at her residence in Clifton
Springs on the western side of Port Phillip Bay. Jan is a marine ecology consultant with
extensive experience in the survey and monitoring of ecological habitats within Western Port,
having undertaken annual seagrass surveys for BlueScope Steel since 1974.

Survey of Former DMGs and Dredging Sites

Jan dived over the Pecks Point and Tankerton DMG sites several years after disposal of
dredged material in these areas. There was no evidence of dredged material at the Pecks
Point DMG 4 to 5 years after dredging (refer Section 3.5) as the area is subject to strong
currents and consequently is highly dispersive. At the Tankerton DMG, dredged material on
the seabed was evident by the different texture of the clays and ‘soup’ like material (refer
Section 3.4). In her last dive at Tankerton DMG, no difference in benthic fauna was found in
comparison to the reference site.

Within the Lysaght (now BlueScope Steel) dredging area previous surveys observed cut
marks on the clay from CSD operation and furrows where material had been sidecast. The

material was red/grey clay and produced a strong plume after rain.

At Hanns Inlet, multiple dredging campaigns were undertaken and material was disposed on
land.

Dredged spoil was disposed within Hastings Bight around the wreck (known as ‘Redbird’)
located a few hundred metres offshore from the Hastings Jetty.

Issues Encountered

The loss of seagrass in the east of Western Port occurred in the late 1970s and 1980s and
was primarily lost in intertidal areas rather than subtidal areas. Although sometimes blamed
on dredging, it is Jan’s view that a significant cause of the die-off was fishermen anchoring or
running aground at low tide. This caused damage to seagrass, cut furrows into the mudflats
and set off base erosion. Pooled water drained into the furrows, exposing seagrass which
would die on a hot day at low tide. Jan recalls that the amount of recreational fishing
increased in the 1970s, facilitated by the construction of a number of new boat launching
ramps.

Discussion with Parks Victoria Representatives

A meeting was held with two representatives of Parks Victoria (PV) on 25" November 2014
at Parks Victoria office in Albert Park, Melbourne. Ledene Ellis (Manager Maritime
Infrastructure) and Peter Kemp (Environmental Programs Manager) attended the meeting.

It was advised that Parks Victoria currently undertakes maintenance dredging at two boating
facilities under their management within Western Port, which comprise Tankerton Jetty and
San Remo Jetty.
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In 2004, the old Tankerton Jetty was demolished and replaced with a shorter jetty and the
access channel was extended landwards to the new jetty head. The dredged material that
was removed to lengthen the access channel comprised consolidated clays and gravels and
was excavated and placed into barges for disposal at the Tankerton DMG. This work was
undertaken by the then Port of Melbourne Authority (PMA).

The current maintenance regime for the existing configuration of the Tankerton Jetty
comprises periodic (less than 10,000m? every 3 to 5 years) dredging of silty sands, which
enter the access channel from the north. Dredging works are typically undertaken by a small
CSD which pumps the sandy material to a beach south of the jetty. PV advised that studies
are currently underway to investigate the option of disposing the dredged material in deeper
water as the accumulation of dredged material placed on the beach may encroach into
nearby seagrass beds at some time in the future.

Maintenance dredging at the San Remo Jetty is undertaken every 3 years with a quantity of
around 7,000m? of relatively coarse sand being pumped with a CSD to a beach located to
the west of the facility.

It is understood that very few complaints have been received as a result of PV dredging
activities, although education of local communities has been required to explain the
bleaching process that occurs when initially discoloured sand is placed on beaches. Short
term turbidity has been observed during campaigns and has been explained to affected
communities. Monitoring of water quality is not undertaken during the dredging works due to
the small scale of each maintenance campaign and clean nature of sandy materials that are
dredged. The dredged material is characterised prior to each campaign with a program of
sediment sampling and analysis of physical and geochemical properties.

There are several other boating facilities within Western Port that require periodic dredging
to maintain navigable access and are outside the PV managed area of responsibility. These
facilities are managed by private owners, local government or committees of management
and include:

e Tooradin Boat Ramp;

e Yaringa Boat Harbour;

o Newhaven Marina and Boat Ramp;

e Hastings Boat Ramp and Hastings Yacht Club Boat Ramp; and,
e Stony Point Boat Ramp.

The land ownership and estimated frequency and quantity of dredging at each of the above
facilities and those managed by PV is summarised in Table 2.

Table 2: Western Port Small Craft Facility Dredging Summary

Site Land Dredging Frequency Annual Dredging
Ownership/Responsibility Volume
San Remo Jetty Parks Victoria 3 years 5,000m3
}:tr:;erton Channel and Parks Victoria 3to 5 years 2,000m3
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4.4

Tooradin Foreshore

i 3
Tooradin Boat Ram Committee of Management 3to 4 years 1,000m
Yaringa Boat Harbour Yaringa Boat Harbour 10 years 5,000m3
Newhaven Marina and Newhaven Yacht Club unknown unknown
Boat Ramp
Hastings Boat Ramp and . . :

Hastings Yacht Club Mornmgton Peninsula Shire Annual 500m3
Council

Boat Ramp
Crib Point & Stony Point

Stony Point Boat Ramp Foreshore Committee of 1to 2 years 1,000m3
Management

PV passed on an extract of information from a dredging study undertaken by GHD in 1999.
This study covered potential dredging sites within Western Port at a range of facilities and
navigation areas including channels, moorings, piers/jetties and boat ramps. The site
specific summary sheets that were prepared for this study are included within Appendix C.
There are a number of sites included within these sheets that are additional to those
discussed above and either require infrequent dredging of small quantities or do not require
maintenance dredging. These sites include:

e Rutherford Channel (1,000m? every 10 years);

e Tooradin access channel (1,000m® every 20 years);

e Tooradin Jetty (1,000m3 every 20 years);

e Stony Point mooring area, south of jetty (not dredged);
e Rutherford Inlet mooring areas around Warneet (not dredged);
e Cowes Jetty (not dredged);

e Flinders Jetty (not dredged);

o Newhaven Jetty (not dredged);

o  Rhyll Jetty (not dredged);

o Warneet North Jetty (not dredged); and,

e Warneet South Jetty (not dredged).

PV also advised that a maintenance dredging strategy is currently being prepared for PV
management areas within Port Phillip Bay and Western Port. This document will be used to
support an application for a 10 year maintenance dredging approval and will be made
available to PoHDA in final draft form for review.

Discussion with Captain Shane Vedamuttu

A meeting was held with Captain Shane Vedamuttu on 4™ December 2014 at the PoHDA
office in Hastings. Shane has spent a total of 10 years at Western Port, 4 years as Deputy
Harbour Master and the last 6 years as Harbour Master.
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4.5

In discussions about historical dredging within port areas, Shane recalled that dredging of
sand waves had been practiced in the past with maintenance campaigns of 10,000m* to
15,000m* being undertaken every 5 to 8 years. This practice was stopped in the early 1990s
after a study found that the sand waves only impinged 10cm into declared depths.

Shane advised that there had been no historic dredging in the Western Channel or in the
Anchorage area of Cowes and that there had been no dredging carried out for shipping
purposes in the last 10 years. However, it was noted that dredging will need to be
undertaken in the future near Buoy No.1 (located off Cat Bay) in the Western Channel.

Due to the relatively infrequent shipping traffic, maintenance dredging of the channels is only
considered if the actual depth is more than 10cm less than the declared depth, as ships can
be scheduled to readily ‘work the tides’ (i.e. arrive or depart on the high tide). Depths in
navigable areas are monitored with Port surveys that are currently undertaken by 3D Marine.
These surveys are generally performed every 5 years, with the sand wave area north of
Sandy Point being surveyed every 2 years due to the higher risk of reduced depth.

As noted by Captain Dick Cox (refer Section 4.1), Shane advised that there were potentially
a significant number of metallic obstructions within the anchorage area off the BlueScope
Steel berths. This is due to the dumping of construction plant that was used to build the
BlueScope Steel Wharf in 1971/1972. A magnetometer survey was recommended to detect
these obstructions prior to any dredging in the area. Shane also mentioned that currents in
the area of the BlueScope Steel Wharf are limited to around 2 knots (1m/s).

Discussion with Hadyn Pike

A meeting was held with Hadyn Pike on 4™ December 2014 at the PoHDA office in Hastings.
Hadyn is a former employee of Australian Dredging & General Works Pty Ltd, who undertook
several dredging major campaigns within Western Port in the 1970s.

Hadyn was personally involved in the 1969-1970 Long Island Point dredging campaign. This
involved the dredging of stiff clay material with the new Bucket Dredger ‘AD Victoria’, which
loaded a fleet of barges (three self-propelled and two dumb barges towed by a tug) for
transport and bottom dumping at the designated dredged material ground at Peck Point (the
‘Peck Point DMG’). Hadyn recalled that dredging activities were undertaken on a 24/7 basis
and that the stiff clay came out of the buckets easily and was bottom dumped easily.
Environmental monitoring was not undertaken during the dredging works and Hadyn did not
recall that a post dumping survey of the DMG was performed.

Hadyn also relayed some information describing the 1972 dredging campaign for John
Lysaght (Australia), which was also undertaken by Australian Dredging & General Works Pty
Ltd. This information was obtained from a colleague Lyle Newbold, who was involved in this
campaign. The dredging was undertaken by the CSD ‘Crocodile’ which pumped
predominantly clay material (some sand waves were encountered on the inside of the
channel) into the Old Tyabb Reclamation Area. It was noted that during the construction of
the containment bunds for the reclamation, by the method of end-tipping, some ‘mud waves’
were created and were subsequently removed (pumped ashore to the reclamation) by a
smaller CSD ‘Platypus’. The progress of the reclamation proceeded from north to south with
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the fines being collected in the south western corner of the reclamation area and return
water allowed to run back into the waterway.

Hadyn advised that heavy fog can be experienced in Western Port and that currents
experienced during the 1969-1970 Long Island Point campaign were strong but not high
enough (i.e. greater than 4 knots or 2m/s) to disrupt dredging operations.

4.6 Discussion with Port of Melbourne Corporation Representatives

A brief telephone discussion was held between Christian Taylor (PoHDA) and Paul Downie
of Port of Melbourne Corporation on 4™ December 2014.

Paul was aware of two previous dredging campaigns within Western Port, including:

e 1988 dredging campaign involving dredging between the No.19 and No.21 buoys by
the TSHD ‘A. M. Vella’, owned by Port of Melbourne Authority, with disposal at the
Tankerton DMG; and,

e alate 1990s dredging campaign involving maintenance dredging of the steel
industry berth (now BlueScope Steel) with a small CSD pumping ashore to settling
ponds (i.e. Old Tyabb Reclamation Area).
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5 KEY FINDINGS
51 Dredging and Disposal Areas

As shown on Map 1, a number of dredging and disposal areas have been identified within
Western Port. These areas are predominantly located within the western and northern areas
of Western Port, although dredging has also been undertaken to the east around the San
Remo area.

The extent of dredging areas is dominated by the footprint of the main shipping channel and
swinging basin and berths, north of Sandy Point, which provide navigation access to wharf
and jetty structures associated with the Port. Material dredged in these campaigns has been
typically disposed in a designated offshore DMG at some distance from the dredging area or
at significant land reclamation sites.

DMGs that have been used within Western Port include the Grossard Point DMG (10,000m3)
and Peck Point DMG (294,000m°), which have been used in single dredging campaigns
only. The Tankerton DMG (466,000m®) has received material from multiple dredging
campaigns including those at Crib Point, the main shipping channel (maintenance dredging)
and Tankerton Jetty.

Significant land reclamation and disposal sites within Western Port include:

e Stony Point reclamation area — currently occupied by an access road to the Stony
Point Jetty and the Patrick Ports Hastings depot (142,000m®);

e Long Island Point disposal area — among the mangroves including the creation of an
artificial island, where the beach areas on its western and southern foreshore have
provided an additional area for waterbird and shorebird roosting (153,000m®); and,

e Old Tyabb Reclamation Area — the largest land reclamation in Western Port,
currently used as a paddock for cattle grazing (692,000m?).

The dredging footprints for access channels to small craft facilities are much more localised,
as are the corresponding disposal areas which are typically located on the shoreline,
intertidal mudflats or beaches (i.e. for nourishment purposes) in close proximity to the
dredging areas.
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5.2

5.3

Dredging Volumes

A summary of dredging volumes from known campaigns is provided in Appendix A. This
shows that the total dredging volume from the first recorded campaign in 1916 to the present
time is approximately 2.75 million m® (measured in situ). The total dredging volume
disposed offshore over this period (1916 to present) was approximately 810,000m?, whilst
the onshore disposal volume was approximately 1.94 million m®.

The above totals exclude unknown, but minor, dredging volumes from several campaigns
associated with access to small craft facilities, which are likely to be minor (hundreds to
thousands of m® per campaign) in comparison to the size of campaigns undertaken for Port
development dredging undertaken in the 1960s and 1970s (tens of thousands to hundreds of
thousands of m® per campaign). There are 15 historical dredging campaigns that have been
recorded without a known dredging volume (refer Appendix A). These include some earlier
campaigns at Hastings Boat Ramp (1964), San Remo Jetty (1966), Hastings Basin (1973)
and minor campaigns associated with small craft facilities since 2000. These minor
campaigns have been recorded in Notice to Mariners, correspondence records and
discussions with Parks Victoria and include dredging at Stony Point boat ramp, Tankerton
Jetty, Newhaven Marina, San Remo Jetty, Tooradin Boat Ramp and Yaringa Boat Harbour.
If it was conservatively assumed that each of these campaigns comprised an average of
10,000m3, the total dredging volume would increase by around 150,000m3 or about 5%.

As noted above, the most significant dredging campaigns associated with Port development
were undertaken in the 1960s and 1970s and comprised the following dredged volumes:

e 142,000m°® — Stony Point Jetty (1965);

e 384,000m° — Crib Point (1964 to 1965);

e 447,000m? - Long Island Point (1968 to 1970); and,

e 676,000m° — John Lysaght (Australia) Swinging Basin (1971 to 1972);

Other significant dredging campaigns include the dredging of 760,000m® to create the
access channel into Hanns Inlet between 1916 and 1921 and the dredging of 76,500m° to
establish Yaringa Boat Harbour between 1963 and 1970.

As noted above, the largest reclamation area in Western Port is known as the Old Tyabb
Reclamation Area and has received a total of 692,000m3 of dredged material within its

containment bunds.

The Tankerton DMG has been the most utilised DMG for offshore disposal of dredged
material with approximately 466,000m* being placed at this location.

Dredging Methods

The dredging methods employed within Western Port have included the use of a range of
dredging equipment, including Draglines, Bucket Dredgers, CSDs, and TSHDs.

Several early dredging campaigns in the 1960s involved the use of Bucket Dredgers to
dredge stiff to hard clays. These dredgers would load dredged material into hopper barges
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5.4

for transport and bottom dumping at offshore DMGs. Drilling and blasting was also used to
break up rock at Stony Point.

The most common dredger used in Western Port was the CSD. CSDs were used to pump a
range of dredged materials (including silty muds, stiff/hard clays and sand) ashore via
floating pipelines to bunded reclamation and settlement pond areas. CSDs were also used
to pump dredged material to offshore disposal areas in close proximity (achievable pumping
distance) to dredging sites. Sandy material has typically been pumped by CSDs to nearby
beaches for nourishment purposes.

TSHDs have only been used in Western Port for dredging of sands found within the main
shipping channel. This involved the use of the TSHD ‘A. M. Vella’ owned by the Port of
Melbourne Authority to dispose sand within the Tankerton DMG on three occasions prior to
1994 (1980, 1988 and 1994).

Issues Encountered

Environmental issues associated with historical dredging campaigns have been related to
the physical characteristics of the dredged material, which for capital dredging projects has
typically comprised stiff to hard clays. These issues have included:

e generation of turbidity plumes by CSDs dredging clays;
e turbidity resulting from runoff flowing over onshore disposal areas;

e deposition of fine sediments onto the seabed (including seagrass beds) and
associated impacts on ecological habitat; and,

o disposal of stiff clays at offshore DMGs resulting in soft and unconsolidated clay
nodules, due to the process of hydration over time, which readily resuspend in a floc
after only minor disturbance of the seabed.

A number of issues were identified in relation to the impacts of dredging on the ecological
habitat within Western Port, including:

e recolonisaton of dredged areas within the North Arm begins concurrent with bedload
transport into the area. After attainment of a suitable depth of substrate, gross
community structures form within 1 to 2 years after dredging. The species
composition of the developing community is largely dependent upon the grain size of
the sediments. Late settling and slower growing species, common in the Western
Port fauna, may however, retard community maturation for a period of 4 to 5 years
after dredging (Watson, 1974);

e recolonisation of underwater disposal areas has occurred at the Tankerton DMG,
however changes in sediment texture (i.e. clay nodules to silty sand) had altered the
species composition of infaunal communities (Watson, 1974);

e initial blame was placed on dredging for the loss of seagrass areas in the 1970s,
however additional factors are now considered to have led to the die-off including:

0 increases in fishing (boating) activity in the 1970s facilitated by the
construction of new boating launching ramps, fishermen anchoring or
running aground cut furrows into seagrass beds setting off base erosion and
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5.5

providing channels for water to drain into at low tide which exposed
seagrass to the heat of the day (Jan Watson 2014, pers. comm., 12 Nov.);

o acombination of land-based sediment input and agricultural chemicals (Dick
Cox 2014, pers. comm., 8 Oct.); and,

o sedimentation raising mudflat levels to that which were too high for seagrass
growth (Dick Cox 2014, pers. comm., 8 Oct.).

Sedimentation and Maintenance Dredging

Navigable shipping areas within Western Port experience generally low rates of
sedimentation, as evidenced by the approach of ‘no dredging’ and monitoring of Port areas
with periodic hydrographic surveys outlined within the 2006-2012 Dredging Strategy. Recent
discussions with the current Harbour Master (Shane Vedamuttu 2014, pers. comm., 4 Dec.)
also indicated that the declared depths in the Port are fairly stable as hydrographic surveys
are currently undertaken relatively infrequently, every 5 years generally and every 2 years in
the sand wave area north of Sandy Point. Sand waves are currently managed with survey
monitoring and issue of a Notice to Mariners to identify high spots that have reduced
declared depths in localised areas.

Known maintenance dredging campaigns within the Port have comprised dredging of sand
waves between Buoys No.19 and No.21 and dredging within the BHP Berths. A summary of
maintenance dredging campaigns is provided in Table 3.

Table 3: Maintenance dredging campaigns in shipping areas

Date Dredging Location Disposal Location Method Volume (m3)

1980 | Main Shipping Channel Tankerton DMG Trailer Suction 10,000
(between Buoys No.19 and No.21) Hopper Dredger

1988 | Main Shipping Channel Tankerton DMG Trailer Suction 24,000
(between Buoys No.19 and No.21) Hopper Dredger

1994 | Main Shipping Channel Tankerton DMG Trailer Suction 35,000
between Buoys No.19 and No.21) | Hopper Dredger

2002 | BHP Berths Old Tyabb Cutter Suction 16,000
(between Buoys No.19 and No.21) | Reclamation Dredger pumping

direct

A more detailed analysis of the sedimentation rates within the navigable areas of Western
Port is provided in the Preliminary Siltation Analysis (Document No. HAS-CEPO-HY-REP-

0016) that has recently been prepared by RHDHV (2014).

HAS-CEPO-HY-REP-0007
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DREDGING STRATEGY FOR WESTERNPORT (_.c®”
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1. INTRODUCTION

The Port of Melbourne Authority (PMA) manages the shipping channels within Westernport on
behalf of the Victorian Channels Authority (VCA).

The State has an obligation under the Western Port (Steel Works) Act 1970 and Westernport
Development Act 1967 to maintain the navigable channels and berthing pockets through the
North Arm of Western Port Bay.

The channels are generally self clensing , however there are a few areas that require periodic
dredging. In addition there are two areas that could be improved as far as navigation is
concerned by the dredging of local high spots.

It is also believed that a significant reduction in maintenance dredging could be achieved by
moving the alignment of the channel to the west between 19 and 21 buoys.

The PMA recognises the need to achieve practical environmental protection when planning and
conducting dredging operations.

This strategy has been prepared in accordance with the Trial Dredge Protocol (TDP ), Schedule
E.

2. PROPOSED DREDGING

. between 19 and 21 buoys

. alongside BHP berth e { _
. east of BHP berth ~p GC,-J‘Z"}
Ln?  Cpl
. east of LIP berth B g%
9 s

. re align channel between 19 and 21 buoys —
The above areas are indicated on Figure 1.

2.1  BETWEEN 19 AND 21 BUOYS

This area was last dredged in October 1994 when approximately 35,000 cubic metres were
deposited at the Tankerton spoil ground.

This section of the channel is in an active sand wave field and is the only area currently within
the Port boundary that requires regular maintenance.

2.1.1 Consequences of not dredging

Loss of available draft which increases the risk of groundings or reduces the cargo capacity of
the vessel with consequential increase in costs

State will not be fulfilling its statutary obligations.

2.1.2 Methods employed to reduce the need for dredging

There are no long term methods of reducing the amount of dredging other than channel re
alignment

2.1.3 Quantity and frequency of dredging

About 35,000 m3-50,000 m3 is required every 2 to 3 years depending on sandwave action
2.1.4 Dredging timetable

It is proposed to dredge this area around October 1997

bt



2.1.5 Sampling and testing

Samples were taken and tested just prior to the 1994 dredging. The results showed medium to
coarse clean sand with about 2% fines.Tests for contaminants showed that the material was
acceptable for transfer. It is not proposed to retest prior to the next dredging.

2.1.6 Known sediment data

The dredged sediment grain size and contaminant analysis are as follows:

Site No Mesh Size  Fraction Wt. % of Sample
um

HC5 1000 325 32.2
710 35 3.5
500 278 27.6
250 134 133
63 215 21.3
<63 21 2.1

HC3 1000 457 434
710 46 4.4
500 229 21.7
250 245 23.2
63 54 51
<63 23 22

CONCENTRATIONS OF SELECTED METALS AND HYDROCARBONS
(ug/g dry weight; ND = not detected )

SITE CU ZN PB SN HG TPH
HC1 ND 25 <4.5 <l.5 0.003 5.67
HC2 ND 32 ND £1.7 0.04 =
HC3 7.6 5.8 ND <2.7 0.048 2
HC4 ND 4.7 ND <19 0.048 -
HC5 5.2 15.0 ND <3.3 0.079 9.69

2.1.7  Justification for testing

Testing followed the guidelines of the TDP

2.1.8 Possible sources of contamination

None known

2.1.9 Results of previous studies

A PWD report of December 1978 indicates that there were no adverse effects from earlier
dredgings.The 1995 MSE report on the 1994 dredging also indicates that there were no adverse
effects from that operation.

2.1.10 Adherence to guidelines of the Protocol

The guidelines are being followed. Some localised turbidity can be expected but of a short term
nature. No lasting impact from the turbidity is expected.



2.2  ALONGSIDE BHP BERTH

This area was given authority to proceed in 1994. At that time it was estimated that 2,000 m3
needed to be removed. Subsequent survey indicates that some 4,000 m3 should be removed.
2.2.1 Consequence of not dredging

Loss of draft will effect export of steel product

State will not be fulfilling its statutary obligations

2.2.2 Methods employed to reduce the need for dredging

There are no longterm methods available to reduce the need for dredging

2.2.3 Quantity and frequency of dredging

About 4,000 m3 is required to be removed every 7 to10 years

2.2.4 Dredging timetable

It is proposed to carry out these works in 1996

2.2.5 Sampling and testing

Samples were taken in 1994 and tested.Results indicated that the spoil should be disposed of on
land as the concentrations for both copper and zinc were unacceptable for sea disposal.

2.2.6 Known sediment data

The dredged sediment contaminant analysis is as follows

CONCENTRATIONS OF SELECTED METALS AND HYDROCARBONS
(ug/g dry weight; ND = not detected )

SITE CU ZN PB SN HG TPH

BW1 6.0 80.0 ND <4.8 0.12 -

BW2 . - ’ . - 7675

The sediments were very fine silts,no grain size analysis was undertaken. (o e
. . . oot ‘T'( - —F \g

2.2.7 Justification for testing Vo, I AL o

Testing followed the guidelines of the TDP Legy s g% -

2.2.8 Possible sources of contamination B ol W

BHP has an EPA approved factory waste outlet in the vicinity. 77 AU&".’\‘*‘ v

2.2.9 —Results of previous studies A

~~None known fowr o 1aGq4

— —2.210-Adherence to guidelines of the Protocol
The guidelines are being followed. Some localised turbidity is expected but of a short term
nature. No lasting impact from the turbidity is expected.

23  EAST OF BHP

This area is a local high spot within the navigable turning parameters of vessels berthing at BHP.
2.3.1 Consequence of not dredging

Investigation of the Iron Monarch collision with the berth in October 1991 suggested that the
collision could have been avoided with the improvement of the approach turning area. This would
indicate that further collision could be expected if this dredging were not undertaken.

2.3.2 Methods employed to reduce the need for dredging

There are no longterm methods available to reduce the need for dredging

2.3.3 Quantity and frequency of dredging

About 10,000 m3 is required to be removed as a single event.Maintenance should not be



_ “equired.

2.3.4 Dredging timetable

It is proposed to carry out these works in 1997

23.5 Sampling and testing

Samples will taken in 1996 and tested.Results will form part of this strategy.
23.6 Known sediment data

Not known at this stage.

2.3.7 Justification for testing

Testing will follow the guidelines of the TDP

2.3.8 Possible sources of contamination

None known.

2.3.9 Results of previous studies

None known

2.3.10 Adherence to guidelines of the Protocol

The guidelines are being followed. Some localised turbidity is expected but of a short term
nature. No lasting impact from the turbidity is expected.

24  EASTOFLIP

This area is a local high spot within the navigable turning parameters of vessels berthing at LIP.
2.4.1 Consequence of not dredging

The safe berthing of vessels could be impaired.

2.42 Methods employed to reduce the need for dredging

There are no longterm methods available to reduce the need for dredging

2.4.3 Quantity and frequency of dredging

About 10,000 m3 is required to be removed as a single event.Maintenance should not be
required.

2.44 Dredging timetable

It is proposed to carry out these works in 1997

2.45 Sampling and testing

Samples will taken in 1996 and tested.Results will form part of this strategy.

2.4.6 Known sediment data

Not known at this stage.

2.4.7 Justification for testing

Testing will follow the guidelines of the TDP

2.4.8 Possible sources of contamination

None known.

2.4.9 Results of previous studies

None known

2.4.10 Adherence to guidelines of the Protocol

The guidelines are being followed. Some localised turbidity is expected but of a short term
nature. No lasting impact from the turbidity is expected

3 DISPOSAL OPTIONS [ 4i7c<)
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Tankerton spoil ground
By land at
Middle Spit
Old Tyabb Reclamation Area

3.1  GROSSARD POINT

3.1.1 Quantities to be deposited

The quantities vary depending upon the site to be dredged and the timing. The maximum would
be about 100,000 m3 and the minimum 10,000 m3.

3.1.2 Material uses

Up to 80,000 m3 could be medium clean sand which could be used for beach renourishment at
say Somers beach.Another possible use would be in the constuction industry.To utilise the
material in either of these ways would probably require double handling, possible environmental
issues and significant costs.

3.1.3 Results of previous studies

The site was used previously ( 1975/76 ) but monitoring was not undertaken,however by
observation it is evident that this site has the disadvantages of being close to a navigation lane,is
very exposed and it would be difficult to monitor the effects of disposal. In addition there would
be a premium on costs due to the distance from the dredge sites.

3.1.4 Selection of site

The site was selected using the guidelines of section 10 of the TDP.

3.1.5 Disposal operations

The disposal of spoil will be carried out in accordance with the guidelines of section 9 of TDP
if this site is selected as the preferred option.

3.2  BASS STRAIT

3.2.1 Quantities to be deposited

The quantities vary depending upon the site to be dredged and the timing. The maximum would
be about 100,000 m3 and the minimum 10,000 m3.

3.2.2 Material uses

Up to 80,000 m3 could be medium clean sand which could be used for beach renourishment at
say Somers beach.Another possible use would be in the constuction industry.To utilise the
material in either of these ways would probably require double handling, possible environmental
issues and significant costs

3.2.3 Results of previous studies

No previous studies are known,however it is apparent that the site has several disadvantages such
as significant increase in costs and time to dredge due to the distance from the dredge
sites,extremely exposed site where the environmental effects would be unknown and which
would be very difficult to monitor.

3.2.4 Selection of site

The site was selected using the guidelines of section 10 of the TDP.

3.2.5 Disposal operations

The disposal of spoil will be carried out in accordance with the guidelines of section 9 of TDP
if this site is selected as the preferred option.



3.3 CHANNEL SOUTH OF SANDY POINT

3.3.1 Quantities to be deposited

The quantities vary depending upon the site to be dredged and the timing. The maximum would
be about 100,000 m3 and the minimum 10,000 m3.

3.3.2 Material uses

Up to 80,000 m3 could be medium clean sand which could be used for beach renourishment at
say Somers beach.Another possible use would be in the constuction industry.To utilise the
material in either of these ways would probably require double handling, possible environmental
issues and significant costs

3.3.3 Results of previous studies

There are no known results of previous studies,however by observation the site has the
disadvantages of being in the navigation lane,would be a new disposal site,disposal would have
an unknown environmental effect and it would be difficult to monitor the effects of
disposal.Possible advantages of this site are that it is relatively close to the dredge sites and has
very deep water (27 - 35 m ).

3.3.4 Selection of site

The site was selected using the guidelines of section 10 of the TP,

3.3.5 Disposal operations

The disposal of spoil will be carried out in accordance with the guidelines of section 9 of TDP
if this site is selected as the preferred option.

3.4 TANKERTON SPOIL GROUND

3.4.1 Quantities to be deposited

The quantities vary depending upon the site to be dredged and the timing. The maximum would
be about 100,000 m3 and the minimum 10,000 m3.

3.42 Material uses

Up to 80,000 m3 could be medium clean sand which could be used for beach renourishment at
say Somers beach.Another possible use would be in the constuction industry.To utilise the
material in either of these ways would probably require double handling, possible environmental
issues and significant costs

3.4.3 Results of previous studies

Monitoring results from the 1994 dredging operations have indicated that there were no
deliterious effects. Turbidity measurements marginally exceeded background levels for a very
short time after disposal (20 minutes) and then returned to normal.Sediment stakes and
hydrographic survey indicated no nett gain or loss although there are active sandwaves in the
area.Photo plots showed no sign of sediment deposition in the intertidal zone. Whilst this
monitoring was not exhaustive it does indicate that the spoil ground could be used again for
disposal of sands.Monitoring of the spoil ground is continuing.For future monitoring
programmes other methods of tracing sediment movement such as dye tracing will be considered.
3.4.4 Selection of site

The site was selected using the guidelines of section 10 of the TDP.

3.45 Disposal operations

The disposal of spoil will be carried out in accordance with the guidelines of section 9 of TDP
if this site is selected as the preferred option



The advantages of each are indicated above and it could be considered that each could be used
for a different dredging operation.For instance the sand from the main channel could be deposited
at Tankerton and the spoil from both LIP and BHP could go to Old Tyabb as the material
dredged may be different and may require different dredging equipment.

In addition by moving the channel SOM. to the west between 19 and 21 buoys future dredging
in this area could be significantly reduced or even no longer required. An estimated once off
dredging of 70 to 80,000M3 could be balanced within 4 to 6 years of maintenance dredging at
35,000M3 every 2 to 3 years.It is believed that dredging 30,000M3 every 10 years would be the
worst situation arising from this scenerio The channel markers would then be moved 50M to the
west if this option were to be selected.



3.3 CHANNEL SOUTH OF SANDY POINT

3.3.1 Quantities to be deposited

The quantities vary depending upon the site to be dredged and the timing. The maximum would
be about 100,000 m3 and the minimum 10,000 m3.

3.3.2 Material uses

Up to 80,000 m3 could be medium clean sand which could be used for beach renourishment at
say Somers beach.Another possible use would be in the constuction industry.To utilise the
material in either of these ways would probably require double handling, possible environmental
issues and significant costs

3.3.3 Results of previous studies

There are no known results of previous studies,however by observation the site has the
disadvantages of being in the navigation lane,would be a new disposal site,disposal would have
an unknown environmental effect and it would be difficult to monitor the effects of
disposal.Possible advantages of this site are that it is relatively close to the dredge sites and has
very deep water (27 -35m ).

3.3.4 Selection of site

The site was selected using the guidelines of section 10 of the TDP.

3.3.5 Disposal operations

The disposal of spoil will be carried out in accordance with the guidelines of section 9 of TDP
if this site is selected as the preferred option.

3.4 TANKERTON SPOIL GROUND

3.4.1 Quantities to be deposited

The quantities vary depending upon the site to be dredged and the timing. The maximum would
be about 100,000 m3 and the minimum 10,000 m3.

3.4.2 Material uses

Up to 80,000 m3 could be medium clean sand which could be used for beach renourishment at
say Somers beach.Another possible use would be in the constuction industry.To utilise the
material in either of these ways would probably require double handling, possible environmental
issues and significant costs

3.4.3 Results of previous studies

Monitoring results from the 1994 dredging operations have indicated that there were no
deliterious effects. Turbidity measurements marginally exceeded background levels for a very
short time after disposal (20 minutes) and then returned to normal.Sediment stakes and
hydrographic survey indicated no nett gain or loss although there are active sandwaves in the
area.Photo plots showed no sign of sediment deposition in the intertidal zone.Whilst this
monitoring was not exhaustive it does indicate that the spoil ground could be used again for
disposal of sands.Monitoring of the spoil ground is continuing.For future monitoring
programmes other methods of tracing sediment movement such as dye tracing will be considered.
3.4.4 Selection of site

The site was selected using the guidelines of section 10 of the TDP.

3.4.5 Disposal operations

The disposal of spoil will be carried out in accordance with the guidelines of section 9 of TDP
if this site is selected as the preferred option



; DREDGE PROTOCOL - PORT OF HASTINGS
DREDGING STRATEGY - 1994 TO 2004

MAINTENANCE DREDGING

Statutory Requirement

Westernport Development Act 1967 requires the State to provide an entrance
channel of 14.3 mts and berth of 15.8 mts depth.

Westernport Steelworks Act 1970 requires the State to provide an entrance
channel of 9.1 mts and berth of 12.1 mts depth.

Hydrographic Survey Monitoring

The PMA surveys the berthing pocket and swing basin annually, and the
approach channel every six months.

Past Experience

It has been found that the channel in the vicinity of 19-23 buoys passes
through an active sand wave field, and this needs dredging every two/three
years.

Berths have generally been free of siltation, with some siltation build up at
SW2, probably due to prop wash material transfer from SWI1. Berth pockets
have been dredged about every 10 years.

IMMEDIATE REQUIREMENTS

Shipping approach channel is currently operating at 13.7 mts and requires
immediate dredging to restore statutory requirement.

Swing basin off LIP needs to be maintained at 11 mts.

SW2 is currently operating at 11 mts and requires immediate dredging to
restore statutory requirements.

Material Monitoring

Study of material to be dredged and disposal site (Tankerton) in accord with
TDP being undertaken in February 1994.

Dredging Project

During April/May 1994 (depending on availability) it is proposed to utilise
PMA’s AM Vella (trailing suction) dredger over a two week period to remove
approximately 50,000 cubic metres of material.

Material is mainly sand with no expected contaminants.



‘

Ko

FUTURE PROGRAM

Hydrographic and materials monitoring will be carried out on a regular basis.
Hydro surveys every six months and annually, and material monitoring as

required.
It is not expected to conduct any capital dredging in the next 5 years.

Shipping Channel

This will need dredging every 2 to 3 years in the area of the sand wave field.
PMA are currently examining alternatives that may alleviate the necessity for

this regular dredging project. -

Berthing Pockets

Every 7 to 10 years the berthing pockets will need to be dredged out.
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The following table summaries dredging within the Port of Hastings since 1965.

M3 Shore

Stony Point Shore 142,000

Crib Point Tankerton 1 | 324,000

1969 [LIP Pecks Point 295,000
[ 1969 LIP Hastings Bight | 157,000
Old Tyabb 676,000

| Grossard Point

Channel l
1980 Shipping l Tankerton
Channel
1988 Shipping \ Tankerton
Channel
1994 l Shipping \ Tankerton
L Channel
2002 | BHP Berths | Old Tyabb | 16,000




| m Patrick Ports Hastings
Port of Hastings Dredging Strategy 2006 to 2012
1.0 Introduction

Patrick Ports Hastings a division of Asciano Ltd manages the Port Waters of the Port
of Hastings under the Channel Operating Agreement (Hastings) with the State
Government of Victoria. The Victorian Regional Channels Authority administers this
agreement. This agreement commenced on July 1™ 1997, with an initial term of ten
years. Two further terms of five years each are available to Patrick Ports Hastings if
they so desire. Notice for a second term has been issued and subsequently approved,
granting Patrick Ports Hastings management rights to June 30" 2012.

2.0 Strategy Scope

This strategy has been developed for the Port of Hastings Waters over the period 2006
to 2012 and excludes all capital dredging which may occur with any one off proposals
or the future expansion of the Port in the vicinity of the BlueScope Wharves, Crib
Point Jetty and any associated channel deepening.

3.0 Agreement Obligations

Under the terms and conditions of the operating agreement, Patrick Ports Hastings,
with respect to dredging, are required to;
a) Clause 6.1 Maintain the channels to a navigable standard and to dredge the
channels to at least the depths required under Marine Safety Victoria standards
and specified depths as contained in the agreement, Schedule A.
b) Clause 6.2 If so required and at Toll’s expense establish, develop and maintain
new channels during the term of the agreement.
¢) Clause 6.3 Dispose of dredged material lawfully and in accordance with
guidelines or standards published by any authority.
d) Clause 9.3 In consultation with the Dredge Protocol Management Committee
prepare and implement a dredge protocol for the Port Waters.
¢) Clausel0 Perform all of the States obligations under the State agreements.
e Western Port (Steel Works) 1970 - Provide and maintain channels,
berths and swing basins as maybe reasonable required by the company
(BlueScope) from time to time.
* Westernport Development 1970 - Provide and maintain a navigable
channel of 14.3metres minimum depth, north of the Crib Point jetty to
the Long Island Point berth, with a berth pocket of 15.8 metres.

With respect to the abovementioned acts, only north of Crib Point Jetty is considered.
For the Western Entrance and the southern section of the north arm, the WesternPort
(Oil Refinery) Act stipulated the required minimum channel depths. 14.9 metres from
Point Grant to Tortoise Head, 14.3 metres from Tortoise Head to the Jetty area and
15.8 metres alongside the jetties. With the closure of the refinery in 1985 the Act was
amended to waiver certain obligations, including clause 3 (b), which relates to
dredging and maintaining the required depths.

18/07/2008 Page | of 7
Author: Rick Purton Dredge Strategy 2006 2012 v02



| m Patrick Ports Hastings
Port of Hastings Dredging Strategy 2006 to 2012

3.1 Reduced Depths

Under clause 6.4 of the agreement, references are made to two Notices to Mariners.

advising of reduced depths.

* Notice 7/97 Advises of reduce maintained depth to 14.2 metres in the North Arm
Channel between No. 19 to No. 21 Buoys.

o Notice 8/97 Advises of Silting in the two berthing pockets of the Steel Works
berths 1 and 2, reducing depths to approximately 11.0 metres.

As a consequence of the hydrographic survey of the Western Channel in 2007 in the
vicinity of No.13 to No. 15 Buoy an area of shoaling was discovered. This area is
approximately 100 metres in length, 10 metres wide and runs perpendicular to the
channel and reduces the depth to 13.3 m. Closer inspection by divers in July 2008
reviled that the materials was coarse sand. Notice to Mariners 64T -2008 was issued
in April 2008 advising of the reduced depth and to exercise caution in the vicinity.
Further hydrographic surveys are programmed on a annual basis for monitoring
purposes.

4.0 Declared Depths

For the purposes of this strategy, depths as specified in Schedule 2 of the Agreement
have been adopted. These are as follows:

Western Channel Fairway to Tortoise Head 14.90 metres
North Arm Channel Tortoise Head to Long Island Point 14.30 metres
including swing basin

Crib Point Jetty No. 1 swing basin 14.30 metres
Crib Point Jetty No. 2 berth southern approach 12.8 metres
Steel Works channel and swinging basin 9.10 metres
Crib Point jetty No. 1 berth alongside 15.80 metres
Crib Point Jetty No. 2 berth alongside 12.80 metres
Long Island Point Jetty berth alongside 15.80 metres
Steel Works No. 1 berth (RORO) alongside 12.10 metres
Steel Works No. 2 berth (Conventional) alongside 12.10 metres

It is noted that no depths are declared for the channels and berths at Stony Point and
the anchorages.

5.0 Port Dredging Summary

The following table summaries dredging within the Port of Hastings since 1965.

Date Locality Disposal M3 Shore M3 Sea

1965 Stony Point Shore 142,000

1965 Crib Point Tankerton 324,000

1969 LIP Pecks Point 295,000

1969 LIP Hastings Bight | 157,000

1972 BHP Old Tyabb 676,000

1975 Shipping Grossard Point 10,000
18/07/2008 Page 2 of 7
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Port of Hastings Dredging Strategy 2006 to 2012

Channel

1980 Shipping Tankerton 10,000
Channel

1988 Shipping Tankerton 24,000
Channel

1994 Shipping Tankerton 35,000
Channel

2002 BHP Berths Old Tyabb 16,000

6.0 Hydrographic Survey

In accordance with Marine Safety Victoria Standard for Dredging and Maintenance of
Navigation Channels in Specified Ports in Victorian State Waters, 1998, a Channel
Operator is required to undertake hydrographic surveys of channels managed and
controlled by the operator. The purpose of these surveys is to ascertain that depths are
maintained and whether changes are occurring, necessitating dredging. To comply
with this standard a program of surveys for Port Waters has been developed with
frequencies taking into account past knowledge of areas which may have the
propensity for change, or have depths which are nearing the minimum declared

depths.

In summary the program of surveys is:

Area Survey Frequency
Berths

Steel Works berths 1 and 2 Annually
Long Island Point berth Annually
Crib Point No. 1 and 2 berths Annually
Crib Point No. 3 berth As required
Stony Point Jetty 4 Years
Swing Basins

Steel Works Biennial
Long Island Point Biennial
Crib Point Jetty 1 and 2 Biennial
Stony Point Jetty 4 Years
Special Surveys

No. 19 to 21 Sand wave area Annually
Tankerton Spoil ground 4 years
Western Entrance 13 to 15 buoys Annually
Anchorages

East Arm 5 years
North Arm 5 years
Channels

North Arm S years
North Arm Secondary Channel 5 Years
Western Entrance 8 years

7.0 Previous Dredging Strategy

18/07/2008
Author: Rick Purton
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The previous dredge strategy was developed in 1994 by the Port of Melbourne
Authority and covered the period from 1994 to 1997. In this strategy it proposed to
dredge:

The channel between19 and 21 buoys in the sand wave field in 1997
The berthing pockets of the two Steel Works berths in 1996

An area within the Steel Works swing basin in 1997

An area within the LIP swing basin in 1997

* Realignment of the channel between 19 and 21 buoys.

None of these works proceeded due to the State Governments decision to contract out
the management of the Port of Hastings

8.0 Dredging Activity Since 1997

At the commencement of the Operating Agreement, two areas were noted as having
reduced depth, Steel Works Berths and sand wave formations between No.19 and 21
buoys. As previously mentioned above Notices to Mariners where issued in both
instances.

The Steel Works berths were dredged under consent from the Department of Natural
Resources and Environment in 2002, with approximately 16,000 cum of material
removed and deposited on the Old Tyabb reclamation area. Subsequent Notices to
Mariners 57/02 were issued declaring depths being re-established to 12.1 metres
within both berthing pockets.

With respect to the sand wave field in the vicinity of No. 19 and 21 buoys, as the
reduction of depth was caused by only a few isolated waves peaking at 14.00, it was
viewed as not necessary to instigate dredging of the channel. This decision was taken
in light of previous dredging activities and the dynamic nature of the seabed
topography, which resulting in declared depths only being maintained for a relative
short period post dredging, with sand waves reforming and peaking above the
declared depth of 14.3 m. Instead it was decided to monitor the depths closely by
Hydrographic surveys at six monthly intervals.

In 2001, Lawson and Treloar were engaged to analysis the survey data gathered over
several years in an attempt to better understand the sand wave behaviour and thereby
optimise a management strategy. In summary, it was discovered from this analysis
that sand is progressively moving in a southerly direction, with waves peaking at a
maximum of around 13.9m. It was also determined that as the sand wave field was
highly dynamic in its movements of material and that dredging would not provide a
long term solution in maintaining depth. Further comparisons of survey data were
carried out in 2003, which confirmed these previous findings.

In the most recent survey of April 2008, only two spots on the channel’s eastern
boundary, in the vicinity of No. 19 had peaked at 14.2m, further confirming previous
analyses.

9.0 Proposed Dredging 2006 to 2012

18/07/2008 Page 4 of 7
Author: Rick Purton Dredge Strategy 2006 2012 v02
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Based on the hydrographic survey data collected over the previous ten years and in
accordance with the specified depths, the following strategy has been developed.

Location

Comments

Strategy

Western Entrance to
Tortoise Head

Depths exceed specified
minimum, no changes to
seabed profile.

Continue current survey
frequency. No Dredging.

North Arm No. 19 to 21
Buoys.

Seabed profiles continually

changing, with depth
reduction not exceeding
13.90 m. from time to
time. Notice to Mariners
issued as required.

Continue monitoring
through annual surveys.
No dredging

Western Entrance in the

15 Buoys.

vicinity on No. 13 to No.

Shoaling on Eastern side
of channel. Notice to
Mariners issued in April
2008 64T-2008

Continue to monitor area
with 12 monthly surveys.
No dredging in the
immediate term.

18/07/2008
Author: Rick Purton
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Location

Comments

Strategy

North Arm No. 21 to LIP
Swing Basin

Depths exceed specified
minimum, no changes to
seabed profile.

Continue current survey
frequency. No dredging

Channel to Steel Works
Berths

Depths exceed specified
minimum, no changes to
seabed profile

Continue current survey
frequency. No dredging

Eastern Anchorage.

No Depths Specified. No
changes to seabed profile

Continue current survey
frequency. No dredging

North Arm Anchorage

No. Depths Specified. No
changes to seabed profile

Continue current survey
frequency. No dredging

Tankerton Spoil ground

No Specified depth. No
changes to seabed profile

Cease surveying this area.

Swing basin Crib Point
Jetties

Depths exceed specified
minimum. No changes to
seabed profile

Continue current survey
frequency. No dredging

Swing basin LIP jetty

Depths exceed specified
minimum. No changes to
seabed profile.

Continue current survey
frequency. No dredging

Swing basin Steel Works
Wharves

Depths exceed specified
minimum. No changes to
seabed profile

Continue current survey
frequency. No dredging

Stony Point jetty and
channels

No specified depths. No
changes to seabed profile.

Continue current survey
frequency. No dredging

Crib Point Jetty No. 1
berth

Minor reduction in depth
at northern end of berth
pocket (15.10 m.) and
along berthing line. This
situation was also
previously evident in
surveys going back to
1992. No significant
change over this period
from 1992.

Continue current survey
frequency. No dredging.
Maintenance dredging
could be scheduled in
conjunction with capital
dredging for Port
expansion in 2015.

Crib Point Jetty No. 2
berth

Depths exceed minimum.
No changes to seabed
profile.

Continue current survey
frequency.

LIP jetty berth Minor reduction in depth Continue current survey
at northern end of berth frequency. No dredging.
pocket (15.6 m.) and along | Maintenance dredging
berthing line. This could be scheduled in
situation was also conjunction with capital
previously evident in dredging for Port
surveys going back to expansion in 2015,
1992. No significant
change over this period
from 1992.

10.0 Conclusion

18/07/2008 Page 6 of 7
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For the foreseeable future, up to 2012, no maintenance dredging will be required
within the Port of Hastings. However areas with the propensity for change or have
marginal under keel clearance will need to be monitored closely. In particular the
sand wave field between no. 19 and 21 buoys and the berthing pockets for Crib Point,
Long Island Point jetties and the Steel Works. It is considered that the existing
frequency of surveys will provide a sufficient level of confidence with respect to
maintaining minimum depths.

With respect to clause 9.3 (b) of the Operating Agreement requiring consultation with
the Dredge Protocol Management Committee or its successor. this has occurred
previously, during the one off project to dredge the berthing pockets at the Steel
Works wharves. For this strategy as no dredging is to occur in the foreseeable period,
no consultation is warranted.

Written and amended bv
Rick Purton
Works Engineer

Authorised by
Captain Dick Cox

Harbour Master
| 23" November 2006

18/07/2008 Page 7 of 7
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VICTORIAN NOTICE TO MARINERS

PORT OF HASTINGS
The following Notice to Mariners is published for general information.
STONY POINT, 6 February 1997
AUSTRALIA - VICTORIA
NO.8/97 (T)
PORT OF HASTINGS

REDUCED DEPTH STEEL INDUSTRY WHARVES

Date: With immediate effect.
Reference Position: WGS 84 38<]17.5'S 143213.74E
Details: No | Wharf (RoRo)

Silting has occurred in the vicinity of the wharf berthing dolphins.
Maintained Depth amended to 11.0 metres.

No 2 Wharf B
Silting has occurred in the vicinity of the wharf generally

amending the maintained depth to 11.0 metres with 10 0 metres at
the extreme southern end.

Charts affected: AUS 156, AUS 156.

Further Natice : Further notice wil] be issued. -

w
HARBOUR MASTER



VICTORIAN NOTICE TO MARINERS

v

WesternPort

The following Notice to Mariners is published for general information.

STONY POINT, October 3, 2002

Date:

AUSTRALIA - VICTORIA
NO0. 57/02

PORT OF HASTINGS
DEPTH STEEL INDUSTRY WHARVES RESTORED

With immediate effect.

Reference Position: WGS 84  38°17.55°S  145°13.74’E

Details:

Charts affected:

Further Notice:

The depth at the Steel Industry wharves No’s 1 & 2 has been restored

to the declared depth of 12.1 Metres

AUSI51  AUS801

No further Notice will be issued.

"HARBOUR MASTER
PORT OF HASTINGS



PATRICK PORTS HASTINGS

VICTORIAN NOTICE TO MARINERS

The following Notice to Mariners is published for general information.

Port of Hastings 212 April 2008

Australia — Victoria

64T — 2008

Shoaling in Channel between Nos 13 and 15 buoys

Date:

Details:

Chart affected:

Further Notice:

21%' April 2008

A narrow band of shoaling (10metres wide) has been
detected extending from the 14.2 metre sounding at
38°25'32"S 145°13'64E (chart AUS 151) approximately
halfway between Nos.13 & 15 buoys in the shipping
channel off Sandy Point into the shipping channel
(maintained depth 14.3 metres). The shoal extends 100
metres into the shipping channel with a least depth of
13.4 metres.

The shipping channel is 550 metres wide at this position.

Patrick Ports Hastings is doing further investigations into

the appearance of this shoal.

Deep draft vessels should exercise caution in this

vicinity and keep to the western side of the shipping

channel.
Aus 151

Further Notices will be issued.

If further information is required please contact the Harbour Master during
business hours on (03) 59839406.

Dick Cox
Harbour Master
Port of Hastings
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VICTORIAN NOTICE TO MARINERS

PORT OF HASTINGS

The following Natics to Mariners is published for general information.
e STONY POINT, 5 February 1997
AUSTRALIA - VICTORIA
NO. 7/97 (T)
PORT OF HASTINGS

REDUCED DEPTH IN DREDGED CHANNEL

Date: 03.02.97

Reference Posidon: WGS 84 38935.12S 1459]4.78E No 19 Buoy
38022.325 145214.58E No 21 Buoy

~ Detalls: Sand Waves have formed in the Dredged Channel between No's [9 &
2] Buoys, reducing the maintained depth to 14.2 metres.

Charts affected: AUS 151, AUS 156.

Further Notce : Further notice will be issued.

HA

WILLIE SMITH
HARBOUR MASTER
) PORT OF HASTINGS



VICTORIAN NOTICE TO MARINERS

WesternPort

i W

The following Notice to Mariners is published for general information.

STONY POINT, 19 December 2000

AUSTRALIA - VICTORIA
NO. 61/00(T)

PORT OF HASTINGS
REDUCED DEPTH IN CHANNEL

Date: 19 December 2000

Reference Position: WGS84 Lat 38°23.12S Long 145°14.78E No 19 Buoy
Lat 38°22.32S Long 145°14.58E No 2 Buoy

Details: A Sand Wave has peaked at 14.0m in the Channel between No 19 & 21
Buoys. Monitoring is continuing.

Charts AUS151, AUS150
Affected
Further Notice: Further notice will be issued.

Hdudl

%" DICK COX
HARBOUR MASTER
PORT OF HASTINGS



GHD - Macknight

CONSULTING ENGINEERS
MARINE PROJECTS

TNT GEELONG PORT

TIDAL ANALYSIS AT STONY PT
WESTERNPORT IN RELATION
TO SAND WAVE REDUCTION IN
CHANNEL DEPTH

SEPTEMBER 1997




SNTRODUCTION

In September 1997 GHD-Macknight were commissioned by TNT Geelong Port to carry out a
tidal analysis of Stony Point, Western Port to determine the necessity of dredging sand waves
between number 19 and 21 buoys. By controlling times of ship movements in the port the
need for periodic dredging of sand waves may be avoided.

The port has a legislated navigation depth of -14.3 Chart Datum. The channel alignment and
location has historically been selected to coincide with naturally deep water.

In the vicinity of channel marks 19 and 21 the seabed comprises deep sands which naturally form
large sand waves under the action of strong tidal currents. In several locations the sand wave
crests grow to a level of about -13.7m Chart Datum. Dredging using trailing suction dredges has
been used in an attempt to control the level of the sand waves every few years. However
information available suggests that this is ineffective and the sand waves quickly re-establish to
their crest level of -13.7m within a matter of weeks. The dredging is a high cost item and strong
environmental opposition to dredging and disposal of dredged spoil (even clean sands) make any
dredging project slow and difficult to arrange.

o
The tidal range at Stony Point is abm{ 24?; With the current level of shipping of less than 100
vessels per annum, the use of tidal height assistance to achieve the navigation depth of Itfjﬁr“
was raised as a viable and practical option to dredging.

Under this scenario vessels requiring the full 14.3m of navigation depth would need to program
their arrival at the 19 to 21 buoy location to have at least 0.6m of tide.

An analysis of tides at Stony Point was carried out to establish the feasibility of this proposal.
Tides were predicted for the calendar year 1998 and levels were output at 10 minute intervals.
Predications were supplied by the National Tidal Facility, The Flinders University of South
Australia. An analysis of predicted tide levels was undertaken to provide the following
information:-

° the number of occurrences during the entire year that the tides descended below 0.6m
Chart Datum

° the total time when the tides fell below 0.6m

2 percentage of time and tides fell below 0.6m

° delay time - the time it takes the tide to return to a level of 0.6m once it has fallen below
this level

° a listing of the date and time of each period the tide falls below 0.6m

With this information the Port can determine whether careful management of traffic within the
Port is preferable to periodic dredging of the site.

TIDAL PREDICTIONS

Tidal data supplied by the National Tidal Facility, (copyright reserved) was based on a harmonic
analysis of 112 constituents at Stony Point. Each tidal constituent, obtained from observations,
is defined by a separate component of the motion of the earth and moon about the sun and



contributes to a tidal fluctuation. The sum of all components produces the total tidal behaviour.
Tides were generated at 10 minute intervals over a period of 1 year during 1998.

TIDAL ANALYSIS AND RESULTS

Based on the predicted 10 minute tide levels a small program was prepared to provide the
required analysis of the 1988 tides at or less than 0.6m. The results are shown in Appendix 1.0.
A summary of this data is shown in Table 1.0 and shows monthly, seasonal and yearly behaviour.

RESULTS

Table 1.0 gives an indication of the occurrence of tides below 0.6m Chart Datum, which equates
to depths less than 14.3m for assumed sand waves at -13.7m. The total time over the entire year
the tide was below this level was found to be 697 hours or nearly 8 percent of the year 1998. This
was broken down into monthly and seasonal components. The lowest tides were found to occur
in the summer months most significantly during January and February. During these two months
both the number of occurrences and the mean delay time of the tide was at its peak. For February
the percentage occurrence was at a high of 11.51 percent with 35 occurrences and a mean delay
time of 2.21 hours. This is contrasted by the winter months specifically June and July where the
percentage time occurrence reached a low of 5.23 percent with 20 occurrences and a mean delay
time of 1.88 hours. A second lower peak appeared in September with the occurrence rising to
8.22 percent.

Figure 1 illustrates the percentage of time that the water depth in the vicinity of the sand waves
in the channel between buoys 19 and 21 is greater than 14.3m. Figure 2 shows the same data as
availability of depths as a percentage of time. For example the required depth of 14.3m is
available for 92% of the time in 1998.

CONCLUSIONS

Overall the results indicate that if a navigation depth of 14.3m is required then vessels that mi ght
otherwise arrive at any time in the port would be delayed by about 2 hours if the tide was less
than 0.6m.

With some minor foresight vessel departure and arrival times at the critical area in the vieinity
of buoys 19 and 21 could be planned to coincide with a minimum predicted tide of 0.6m required
to achieve a least depth of 14.3m over the send waves which reach a level of -13.7m.

REMARKS

The analysis presented ignores tidal residuals which are a common event in most ports. In our
experience tidal residuals to about 300mm generally occur at Stony Point as a result of water
level fluctuations in Bass Strait which may result from local meteorological events or in some
cases from events in the Southern Ocean. _
Tidal residuals cannot generally be predicted and would affect the available navigation depth in
the port in any case.



A number of the steel industry vessels using the shipping channel draw less than 10m, and hence

the number of vessels requiring a navigation depth of 14.3m is far less than the 100 or so vessels
using the channel.



ey

| Mean Delay = Standardi  Number of Total delay Percentage

Time (hours) Deviation Occureneces time (hours) Time Tide >0.6m
January 2.30 0.58 37 85.17 88.55
February 221 053 35 7733 | 8849
March | 211 077 32 675 1 90.93
April 221 087 23 50.83 92.94
May 222 060 20 4433 | 94.04
June N 188 056 20 3767 9477
July - 184 | 053 22 4083 = 9451
August 166 085 3% 58 922
September 179 079 33 5947 o178
October 2.04 081 28 56.83 92.36
November 2.30 0.87 22 505 9299
December 210 + 090 = 33 69.17 90.7
Summer 2.21 0.68 105 231.67 89.27
Autumn 217 0.75 75 16267 92.63
Winter 1.77 060 7 136.5 93.82
Spring 201 083 83 166.5 = 92.38
[Yearly Total 2.05 0.74 340 697.33 796 Tille < 0 buwa

Table 1.0 :

Tide Occurrence Summary for 1998



Percentage Time Water Depths > 14.3 m
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% of Time

Variation of Water Depth with Time at Buoys 19/21 Based on Stony Point
Tides for 1998
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Marine Science & Ecology Pry. Ltd.

(Environmental Consultants)

35 TILBA STREET, ESSENDON, VICTORIA, 3040,
TELEPHONE: +61-3-9337 9465 FACSIMILE: +61-3-9337 0160 {A.C.N. 005 BO7 B76)

26 November 1998

“Toll Geelong Port

Mr Siri Gunawardana
Engineering Manager
65 Brougham Street
GEELONG VIC 3220

Dear Siri
Please find enclosed a draft report of the contamination assessment of marine sediments from the Steel
Industry Wharves at Western Port.

The results show that with the exception of TBT, the geometric mean of all contaminants are below the
low screening level and by this definition would classify the sediments as “clean”. However, because the
wharf concentrations are somewhat higher than concentrations in the spoil ground they may be
classified as slightly contaminated (depending on how “background levels” are defined) and unconfined
disposal of this sediment may not be permitted.

If land disposal is still an option, the results show that contamination status of the dredge spoil will not
be an issue. If sea disposal is preferred, it is likely that elutriation testing of the sediment samples for
copper, lead, zinc and tributyltin will be requested by the EPA or they may also argue that the wharf
sediments are incompatible with sediments from the existing spoil ground and not consider sea disposal
as an acceptable option unless an alternative spoil ground exists.

If elutriation testing is undertaken, results will need to be compared with EPA water quality standards
for compliance. If concentrations comply with the EPA standards dredging may be approved. If
concentrations exceed the EPA standards, further testing may be required at the discretion of the EPA.

Before finalising the report, I would like to clarify with Greg Parry the issue of defining background
concentrations and whether a standard protocol exists for correcting differences in grain size between
samples. This may involve some alterations to the report, however the conclusions are likely to remain
unchanged.

Please call if you have any comments or questions about the report,

SIRI2611.1.98 1
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Marine Science & Ecology

ASSESSMENT OF CHEMICAL AND PHYSICAL CHARACTERISTICS
OF SEDIMENTS AT

THE STEEL INDUSTRY WHARVES

INTRODUCTION

Toll Western Port plans to dredge approximately 5,000 m* of sediment from the berthing basins at the
steel industry wharves located in the North Arm of Western Port. About 4,600m? would be removed from
Berth No.2 (the conventional wharf) and about 500m® would be removed from Berth No.l (the
roll-on/roll-off wharf).

At the request of Toll Western Port, Marine Science & Ecology Pty Ltd undertook an assessment of the
characteristics of the marine sediments at the steel industry wharves in accordance with the Draft Best
Practice Environmental Management Guidelines for Dredging (EPA 1998).

The terms of reference of the survey undertaken by MSE were to:

e collect representative sediment samples from the steel industry wharves and have them analysed for a
suite of chemical and physical parameters, and

e assess the suitability of the dredged sediments in terms of contamination status, for both land and sea
disposal.

o

METHODS
D

Field work was carried out by MSE on the 12th October 1998.

o

Sediment samples were collected at a total of nine sites, six around the wharf and three from a designated
spoil ground, east of Middle Spit. All samples were collected from the seabed surface using pre-cleaned
containers. Sediment samples were stored in a chilled esky and transferred to each laboratory under chain
of custody protocols.

The position of each site was recorded using differential GPS. Table 1 summarises information on the

location of each sample and water depth at the time of sampling. Site sampling locations are shown in
Figure 1.

TOLLWP.DOC ]
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o] 100
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Steel Industry
Wharves

Tankerton Spoil Ground

Fig. 1
Location of Sediment Sampling Sites. P *
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TABLE 1. Summary of Sediment Sampling Locations
Location | Depth | Time Location Substrate
(m) (EST) | Easting Northing
b
MSE1 12.4 1133 | 55345082 5760335 | surface layer of silty black mud Roth
MSE2 11.8 1147 | 55345039 5760255 surface layer of silty black mud
MSE3 10.8 1158 | 55345008 5760218 | 40 cm layer of drift algae over mud
MSE4 12.6 1210 | no satellite coverage black silty mud = ~twr vo-w
MSES 12,5 1223 | 55344986 5760051 silty brown mud with layer of ?diatoms } Roth 1
MSE6 12.9 1236 | 55345015 5759978 | silty brown mud
MSE7 10.6 1018 | 55347817 5752984 | fine/medium sand s
MSES 12.9 1035 | 55347920 5752443 | fine/medium sand j 2.4

MSE9 13.6 1048 | 55348017 5752528 fine/medium sand

LABORATORY

All nine samples were analysed for total solids, density and particle size distribution. Six of the nine
samples were also: analysed for cadmium, copper, iron, mercury, lead, tributyltin, zinc, total petroleum
hydrocarbons and total organic carbon. The choice of contaminants to be analysed were confirmed by the
EPA prior to sampling.

Detection limits used for sediment testing are shown in Table 2.

TABLE 2. Analytical Detection Limits
Metal Detection Limit
(mg/kg)
Cd 0.1 .
Cu 0.5 Q E? :ﬁ,é}ﬁ ?
Fe 50 o
Hg 0.01
Pb 1.0
Zn 0.5
TBT - 0.0005
TPH 10
TOC 0.1%

The detection limits are taken from Table 5, Appendix 7.3 of the Technical Guidelines for Assessment of
Chemical Contamination of Dredged Sediments (EPA 1998). except for TBT where the level of reporting
is 0.0005 mg/kg rather than 0.0003 mg/kg.

Analytical testing was carried out by the following NATA registered laboratories.

¢ Australian Government Analytical Laboratories - tributyltin analysis

e WSL Consultants - all other analyses.

TOLLWP.DOC 3
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A full set of methods and results are given in Appendix 1.

RESULTS & DISCUSSION

PHYSICAL CHARACTERISTICS

s ——

T I T i

B o
e T e

e Al A A i

In accordance with the draft dredging guidelines (EPA 1998) the physical characteristics of the sediment
to be dredged and for the sediments on the spoil ground were measured. The results of these analyses are
shown in Tables 3 and 4.

TABLE 3. Physical Properties of Dredge Spoil & Spoil Ground Sediments

SITE TOTAL SOLIDS TOTAL ORGANIC DENSITY
CARBON
(%) (%) (G/ML)

»~ MSE1 67 NTP 1.8
MSE2 60 3.1 1.6

' MSE3 52 3.8 1.4
MSE4 . 66 NTP 1.9
MSES 53 NTP 1.6
MSEé6 59 2.4 17
MSE7 83 0.29 2.0
MSES 82 0.29 2.2
MSE9 81 0.40 2.0

NTP = no test performed

TABLE 4. Sediment Particle Size Distribution of Dredge Spoil & Spoil Ground Sediments
Particle Size Distribution in Micron Ranges ( % v/v)
>2000 500-2000 | 250-500 | 63-250 63-4 <4
Gravel Coarse Medium | Fine Sand Silt - Clay
Sand Sand
MSE1 24 - s27 | 138 | os3e. | 203 | 47
MSE2 45 83" 04" 430 | 278 ° 7.0
MSE3 0.6 5357 3.1 320 7" 489 4 101 7
MSE4 9.0 259 ¢l 46-73|  3037¢| 24878 547
MSES 0.8 4.6 54 3973)  429%2)  3967F 82, ,
; = o S Y & LF+ (il 2o
MSES6 0.5 122727 1467 a9 24| 54
MSE7 1.0 46.1 ;7| 47607 47 04 0.2
MSES 0.3 3085 1| 63.0 Zpp 59727 0.0 .~ 0.0/
MSE9 0.4 414 45.4 10.0 23 0.5
$hg el &=ry @iz % o
3 o J'. s & & 7 g 9 |
o ey
TOLLWP.DOC T
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Wharf

Sediments at Berth No.2 generally consisted of a surface layer of black silty mud overlying a layer of
sandy silt with shell. At Site MSE3, the sediment surface was overlain by a 40 cm thick layer of algal
detritus. This site may be a “dead™ area where drift accumulates. Sediments at this site were also much
finer than at any other wharf site, being composed of almost 60% silt/clay. Other sites at the wharf were
25 - 48% silt/clay.

Spoil Ground

Sediments at the spoil ground consisted of medium to coarse sand. Very little silt or clay (0 - 2.8%) was
present in these samples.

CHEMICAL CHARACTERISTICS
Contaminant Concentrations
Results are summarised in Table 5 and compared with previous results in Table 6. All results are

expressed in mg/kg dry weight.

<

Full laboratory results are included in Appendix 1. B % ﬁi? ?

TABLE 5. Chemical Test Results for Sediment Samples (mg/kg, dry weight)
METALS | DETECTION Steel Industry Wharves Spoil Ground
LIMIT
(mg/kg) MSE2 MSE3 MSE6 MSE7 MSES MSE9
Cd 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cu 0. A8) 56 4.0 0.7 <05 | <05
Fe 0.5 12000 12000 9600 6600 5600 7000
Pb 1 5.9 6.1 49 <1 =l <1
Hg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TBT 0.0005 0.2 0.026 0.0034 <0.0005 | <0.0005 <0.0005
Zn 0.5 50 43 38 4.7 4.6 5.0
TPH ’ 10 <10 <10 <10 <10 <10 <10
Cadmium

Cadmium concentrations were less than the detection limit of 0.1 mg/kg across all sites.

Copper

Copper concentrations across the wharf sites ranged from 4 to 18 mg/kg. Concentrations at the spoil
ground were generally below the detection limit of 0.5 mg/kg except at one site where 0.7 mg/kg was

recorded. All values were below the minimum screening level of 34 mg/kg.

Statham (1977) estimated the maximum copper concentrations in Western Port to be about 4.5 mg/kg

TOLLWP.DOC 5
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which is also consistent with results from the three EPA monitoring stations in Western Port between
1989 and 1991.

Based on these levels, concentrations at Site MSE2 are elevated.
Lead

Lead concentrations across the wharf sites ranged from 4.9 to 6.1 mg/kg. Concentrations at the spoil
ground were below the detection limit of 1 mg/kg. All values were below the minimum screening level of

47 mg/kg.

Mercury

Mercury concentrations were less than the detection limit of 0.01 mg/kg across all sites.
Zinc

Zinc concentrations across the wharf sites ranged from 38 to 50 mg/kg. Concentrations at the spoil
ground ranged from 4.6 to 5 mg/kg. All concentrations were below the minimum screening level of 150

mg/kg.

5 Q r s
TBT @ AN ‘T:."'g”’

TBT concentrations ranged from < 0.5 ng/g at the spoil ground to 200 ng/g at the wharf. The arithmetic
mean concentration at the wharf was 76.5 ng/g as compared to a geometric mean of 26.5 ng/g. These
values exceed the minimum screening level of 5g/g and the maximum screening level of 72 ng/g
depending on which function is used.

The biological significance of elevated TBT levels in sediments is not well understood (Daly & Fabris
1993). however laboratory and field studies have shown that TBT contaminated sediments can affect
growth in Pacific oyster (Crassostrea gigas) at levels of around 60 ng/g (USEPA 1988).

There are reports of variable effects in aquatic biota including lethality and changes in reproduction and
growth, One commonly documented effect is imposex in gastropods, a condition in which females
develop male sexual characteristics, causing sterility. This effect has been recorded in gastropods where
TBT concentrations in water are as low as 1 ng Sn/L. Effects on biota other than molluscs is less well
known.

Regulations introduced in June 1989 banned the use of organotin antifoulants on vessels 25 m or less in
length and on piers, buoys and other submerged structures. Given the half life of TBT in sediments is
between 4 months and 2 years, TBT will continue to be detected at wharves which accommodate large
ships on a regular basis.

Comparisons with Background Levels

To compare results with background levels in Western Port the following documents were used for
comparative purposes:

e Trace Metals in Western Port Sediments (Statham 1977)

TOLLWP.DOC 6
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e Marine Water Quality Monitoring 1989 - 1991 (EPA 1993)

e An Environmental Study of Tributyltins in Victorian Waters (Daly & Fabris 1993)

TABLE 6. Comparative Concentrations in Western Port Sediments. Units are mg/kg
Western Port Western Port (1989-1991) Steel Industry Wharves
METALS | Statham'(1977) | Brown (1993), EPA (1993a,b) MSE (1998)
Cd <0.1 - 0.67 <0.1-1.8 <0.1 - <0.1
Cu ntp 0.4 -4.46 4-18
Pb <0.5-133 0.07-19.3 49-6.1
Hg ntp 0.01 - 0.49 <0.01 - <0.01
Zn <0.7-34.9 1.83 - 13.94 38 -50 -
TBT ntp <0.001 - 0.083* <0.0034 - 0.200 -

! from Table 13 (Statham 1977)
2 from Daly & Fabris (1993)

As noted in the recent Western Port Review (EPA 1996), the three EPA sites that are regularly monitored
are under a high current regime and consist of predominantly sand. These may not accurately reflect
general sediment concentrations in Western Port.

Overall, the study by Statham (1977) found that highest concentrations of trace metals occur in
association with fine grain size/organic carbon rich sediments and were found around the Hastings Bight
area.

Assessment Against Sediment Guidelines
The assessment of the contamination status of dredged sediments is made on the basis of whether the

concentrations of contaminants comply with appropriate sediment guideline concentrations (EPA 1998).
These guideline concentrations are given in Table 7.

TABLE 7. Sediment Quality Guidelines for Selected Metals (mg/kg, dry weight).
Concentrations in Sediments Screening Levels
(this study) (EPA 1998)
Steel Industry Wharves Spoil Ground Minimum | Maximum
Analyte Geo. Mean Max Geo. Mean Max Level Level
Cd <0.1 <0.1 <0.1 <0.1 1.2 9.6
Cu 7.4 18 0.6 0.7 34 270
Fe 11140 12000 6372 7000 not given not given
Pb 5.6 6.1 <l <l 47 218
Hg <0.01 <0.01 <0.01 <0.01 0.15 0.71
Zn 434 50 4.8 5.0 150 410
TPH <10 <10 <10 <10 not given not given
TBT 0.026 0.200 <0.005 <0.005 0.005 0.072

TOLLWP.DOC 7
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Table 7 shows that only TBT concentrations exceeded the minimum screening level and as such may
require additional elutriate testing for comparison with water quality standards.

Where the geometric means of all contaminants are below the minimum screening level or less than twice
the background level, sediments are considered “clean” and suitable for disposal at sea (EPA 1988). The
guidelines state that “for sediments classified as clean, but where these guidelines would result in
disposal of sediment with more than twice the background level, after correcting for any differences in
grain size, consideration must be given to selection of the most appropriate site for spoil disposal’”.

Furthermore, “where practical alternatives exist, unconfined disposal of this type of spoil will not be
permitted. Where it is impractical to dispose of the spoil except on a spoil ground, preference will be
given to disposal on nearby areas thar are similarly contaminated or on spoil grounds aiready
contaminated above background levels”.

Disposal To Land

Onshore disposal is usually an option only where there is an area of land nearby which is suitable for
dewatering and which has little value in its existing state (EPA 1998).

Where land disposal is the preferred option, the nature of the disposal material is assessed in accordance
with the EPA’s Classification of Wastes (EPA 1995). According to the concentrations listed below, the
spoil would be classified as “fill material” as all contaminant levels are below those specified in the table
below and the material consists of sand, clay and silt. The EPA has no restrictions on where such fill
material may be disposed of although local authorities may have other requirements. The deposit of fill
material must not result in any offsite impact on surface or groundwaters (EPA 1995).

Table 8. Maximum Concentrations Of Contaminants Allowed In Soil To Be Disposed
Of As Fill Material.
Contaminant Maximum Concentration Maximum Concentration
Recorded Allowed
(mg/ke dry weight) (mg/kg dry weight)
Cd <0.1 5
Cu 18 100
Hg <0.01 2
Pb 6 300
Zn 50 500
Sn D2 50
TPH (C6 -C9) <10 100
TPH (>C9) <10 1000

1
measured as TBT

TOLLWP.DOC
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SUMMARY

According to draft dredging guidelines, sediments from the steel industry wharves can be categorised as
clean in absolute terms but slightly contaminated relative to the spoil ground.

The sediments at the steel industry wharves contain levels of copper, lead, zinc and tributyltin that are
higher than levels found in sediments from the existing spoil ground near Tankerton. While this is partly
an artefact of the difference in sediment grain size, some of the contamination can be directly attributed to
the shipping activities of the port. For example, the elevated levels of TBT, copper and zinc are not
unexpected given that most of the ships visiting this port are larger than 25 metres in length and would
undoubtedly be using a combination of TBT and metalliferous antifoulant paints.

CONCLUSIONS

The dredge spoil from the steel industry wharves would be suitable for land disposal subject to finding a
site suitable for dewatering, which has little environmental value in its existing state.

Where practical alternatives exist, unconfined dumping of dredge spoil from the steel industry wharves
into the existing spoil ground near Tankerton would not be recommended.

N AT
mﬁ\ “d i
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DREDGING OF SHIP BERTH - BHP WHARE No. 2 — WESTERN PORT

1. NEED FOR DREDGING

Hydrographic survey (VCA Plan No 29453, surveyed April 1999) indicates that there
has been shoaling in both BHP berth No 1 and No 2. The declared depths of these
berths is 12.1 m and there are surveyed depths less than this at the southern end of
Berth No 2 and also the southern end of Barth No 1. There is deepening of the
northern end of berth No 1 and the pattern of depth changes is consistent with
ptmhi:allur wash from vessels, in particular vesseals moored at the roll-on-roll-off berth
atNo 1.

There is a demonstrated need for maintenance dredging to re-establish the declared
depths at these berths. The volume of material to be removed to bring the depth to
12.1 m is approximately 2,000 m® , and, to allow for over-dredging which is likely to
occur in this sort of operation, it has been assumed that 5,000 m* of material wiil be
removed. Note that these are the volumes of the solid material, and do not include
bulking factors or allowances for water in slurries.

2, MATERIAL TO BE DREDGED

The sediments at the BHP berths have been sampled and analysed for
contamination (Marine Science and Ecology Pty Ltd report “Sampling and Analysis of
Marine Sediments, Steel Industry Wharves”, March 1898). The summary from that
report Is as follows:

“According fo the draft dredging guidelines [now known as the Guidelines for Best
Practice Environmental Management of Dredging), sediments from the stesl industry
wharves can be calegorised as clean in absolute terms with the exception of
tnbutyltin which exceeded the minimum screening level.

The sediments at the stesl industry wharves contain levels of copper, lead, zinc and
tributyltin that are more than twice as high as levels found in sediments from the
existing spoil ground near Tankerton. While this is partly an artefact of the difference
in sediment grain size, some of the contamination can be directly attributed to the
shipping activities of the port.”

The report noted that the material to be dredged is finer in grain size than the existing
Tankerton spoil ground and that there was a higher level of contaminants in the
material than at the exisling spoil ground. The material is suitable for disposal on
land where it would be classified as “fill material”, being composed of sand, clay and
silt.

3. METHOD OF DREDGING

Given the nature and location of the material to be removed, the most efficient
method of dredging is to use a culter-suction dredge, provided that a suitable
disposal site can be identified. Other alternatives include a grab or a trailing suction
hopper dredge (TSHD), however there are ditficullies with these altematives. A grab
is relatively slow and liable to release material Into the water column. There is not a
suitable TSHD readily available, and this method requires a suitable location for the
disposal of the material at sea to be found.
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The preferred option is therefore to use a cutter-suction dredge and to pump the
dredged malerial to a disposal site on land.

The alternative methods of disposal of the dredged material have potentially serious
environmental impacts. If the material were to be dumped at sea, most likely on an
existing declared spoil ground north of Tankerton, it is unlikely to remain in place due
to the very fine nalure of the majority of the material. It would be dispersed by the
tidal currents and would not remain within the spoil ground. This would apply to any
dumping from a barge or TSHD.

The advantage of a cutter-suction dredge with disposal on land is that there is
minimal risk of environmental damage. The dredge itself will cause very litlle turbidity
if properly operated and by disposing of the dredged material on land, the water to be
discharged can be filtered elther through filters or through a series of settling ponds.
The disposed material is contained and its known,

4, LOCATION FOR ONSHORE DISPOSAL OF DREDGED MATERIAL,

To be suitable for disposal of dredged material, a potential site must be within
reasonable distance of the dredge site to enable pumping. There must be sufficient
area to contain, nol only the dredged material, but also the water which is used to
transport the material. The waler will be discharged to the sea only after the dredged
material has settled out and hence there is a need for bunds and a sufficient area to
retain the water unlil settling has taken place. This can be managed through a series
of staged settling ponds if necessary.

There is an area of Crown Land to the south of the dredge site which is appropriate
for the spoil disposal. The area is shown on the accompanying map and is a section
of reclaimed land adjacent to the Esso Long Island Point Fractionation Plant. In the
south of this reclaimed area there is a depression which at present contains storm
water and some scrubby vegetation. This area is less than | km from the location of
the dredging and hence well within the practical limits of pumping. The location is
shown, along with the berths to be dredged, In figure 1.

The detailed levels of this land is shown In figure 2 taken from a survey plan by
P.G.Speedie and Associates Pty Ltd. There is a depression with a level generally
below 2.0 m AHD surreunded by bund or wall with a crest level above 4.5 m AHD,
Velume calculations indicate that the following volumes are contained below the
given level surfaces which are indicated by the contours in figure 2.

Level Velume available below the

given leval
(metres AHD) {cubic melres)

2.00 2,484

2.25 8,604

2.50 15,891

2.75 ‘ 24,152 %

3.00 | 33,075

3.25 43 052

350 | 54,884

375 68,653

4.00 82,911 _
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These figures demonslrate that there is ample capacity to receive the material to be
dredged. Ifitis assumed that the suspension delivered by the dredge is composed
of 80% water, the total volume of material plus water Is 25,000 m®. It can be seen
from the above figures that there is ample capacity to contain this entire volume at a
level very close to 2.75 m AHD. This area can be |dentified on the survey plan and is
essentially the main basin area,

It would thus be practical to place all of the dredged material in the proposed disposal
site and allow the suspended material to settle before draining off the water,
Alternatively, there is also ample room to create a saries of settling ponds and to
discharge the water more rapidly using sequential settling. If desired, the water could
be discharged through a filter consisting of rows of geo-fabric socks of more than 1 m
in diameter filled with graded rock and sand in sequence.

5. SUMMARY

It has been found that

1. There Is a need for maintenance dredging at the BHP No 1 and No 2
Berths

2. The material to be dredged Is suitable for use as land fill

3.  There is a site suitable for receiving the dredged material on Crown land
approximately 1 km to the south of the dredging location.

4.  The proposed site has ample capacity to receive the dredged material
plus the transporting water.

5. There is sufficient room at the proposed disposal site to allow
settlement of the dredged material or filtering prior to discharge of the
transporting water back to the sea.

€.  The use of a cutter-suction dredge with disposal of the dredged material
on land is the preferred option from an environmental point of view with
minimal risk to the environment.
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TOLL WESTERNPORT

From: Peter Hinksman <phinksman@vicchannels.vic.gov.au>
To: 'Rob.Webber@epa.vic.gov.au’

Cc: Dick Cox (E-mail) <tollwesternport@bigpond.com>
Subject: RE: Stony Point Dredging

Date: Friday, January 29, 1999 2:41 PM

Good afternoon Rob
Thank you for your email and facsimiles.

The Stony Point Jetty has been an on going issue for discussion for
several months and the decision taken late last year was arrived at

after much thought and consideration. There should be no change to the
proposed disposal site.

The VCA would be unwilling to agree to the dumping of spoil in port
waters. Item 8 of Mr Cuming's letter suggest placing the spoil "in the
tidal flow of the channel". The tides are extremely strong in Western
Port and any spoil dumped in such a manner would disperse but to where?

The disposal to sea would require:

Y A much greater in depth analysis of the spoil to that previously
done for land disposal

* A study to find a suitable disposal location within the bay that
offers stability

2 A study that looks at the environmental impacts of using a
stable site -assuming an appropriate one found.

The above is going to take a considerable time and money. Further it
delays the dredging the lack of which will no doubt start to impact on
public amenity.

| may be contact on 9612 3541 should you wish to discuss the above
further.

Regards
Peter Hinksman

e Original Message-----

> From: Rob.Webber@epa.vic.gov.au [SMTP:Rob.Webber@epa.vic.gov.au]
> Sent: Thursday, January 28, 1999 1:30 PM

>To: phinksman@vicchannels.vic.gov.au

> Subject: Stony Point Dredging

>

> Peter,

>

> Further to our discussion earlier today | am faxing the

> correspondence from Brian Cumming and others regarding the proposed
> spoil

> disposal site. | would appreciate your views on the potential

> disposal of

> the spoil arising from the Stony Point dredging proposal to the bay to
> enable me to provide a response to NRE.

>

> Thanks again for your assistance

>

> Rob.

>

Page 1
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Secretary: C, Witton P.0. Box 224 Crib Point 3919 327 Siony Point Rd.,
Mobile 0418 348959 PH: 0359 838111 Crib Poimt 3919

15™ April 2000
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Harbour Master 18 APR 2000

Toll Westernport Alosn o e D37
Stony Point Road Vfbutc_[i i~ ort

STONY POINT. VIC 3919
Dear Sir

For some time this Committee has been negotiating with NRE and EPA
for approval under the Dredging Protocol to dredge Stony Point access
channel. this approval has now been received and work is to commence
after Easter., approximately 15™ May 2000.

In 1998 when we wrote to you regarding the dredging, a copy of that letter
Is enclosed.together with your response.

This letter is to seek confirmation that the requirements as set out
in your letter still apply..

If there are to be any changes please advise me as soon as possible
so | may advise the contractors.

Yours faithfully,

ij'g. 5 S
~ Cecelia Witton
Secretary. < ]

%18 870 &>4 ]
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iR A Division of
A THEE i oA ey TOLL Transport Pty Lid
T A.C.N. 006 604 191
Stony Point Road, Crib Point 3¢
GStemport P.0O. Box 102 Hastings Vic. 391
Telephone 03 - 5983 9406
/@ Facsimile 03 - 5983 6043
File No. 27-2701
C. Witton
Crib Point Foreshore Committee
P.0. Box 224
Crib Point 3919
16 December 1998

Thankyou for your letter regarding the proposed dredging of the Stony Point boat ramp channel,
in which you stated the necessity to install temporary crossovers for access to Toll's premises.
With respect to these crossovers, Toll would require three in the following locations;

1) Directly at the entrance to the jetty approach.

2) At the entrance to the side gate on the western boundary of the depot.

3) At the rear tug lead light pole ( 300 m towards Crib Point from the Depot).

Al three crossovers would need to be construct to cater for heavy vehicles such as cranes and articulated
trucks which are engaged in our day to day business.

The crossing at the jetty approach would also need to cater for lighter vehicles and therefore

some consideration should be give to the lower ground clearance of these vehicles.

We also suggest that appropriate warning signs be erected informing those motorist who are either entering
or leave the jetty thata crossing is in place and that care should be taken.

We further suggest that a possible alternative pipe route to eliminate the two crossings adjacent to the depot

is to run the dredge pipes under the jetty and along the eastern and northern boundary fences. 5

Yours sincerely

/ﬁ/

Rick Purton
Works Engineer



Crib Point & Smr;_v Point Public Parks & Foreshore Reserve Committee of
Management Inc.

Secretary: C. Witton P.O. Box 224 Crib Point 3919 327 Stony Point Rd.,
Mobile 0418 348 959 PH: 0359 838111 Crib Point 3919

6™ December 1998

Mr D Cox '-’D’T

Harbour Master

Toll Westernport
Stony Point Road
STONY POINT 3919

Dear Dick,

T am writing to advise that we have finally engaged a contractor to dredge the access
channel from the boat ramp.

Brenton Abbott of Dredgecorp Pty Ltd will carry out the works which are due to start
on 29" December 1998.

It is planned to pump the spoil directly to the sight selected by Dr Greg Parry of EPA
which is approximately 900 metres up the road, by running the pipes along side
the roadway.

As the pipe is being laid on shore it is intended to place a crossovers to cover the pipe
where trafTic will cross.

Could you please advise me if you have any objections to this, or special requirements regarding
the construction of the crossovers.

Yours faithfully,

-

b—

Cecelia Witton
Secretary.




City and Bays Region
Level B

Siddeley House

PO Box 281

N
N,
World Trade Centre Viclora 3005 Australla
arKS Telephone 61 3 9928 3900
Facsimile 81 3 9928 3029

VICTORIA
DX 1119W Port Melboume
Wabsite www parkweb vic gov.au

6 June 2000 e o
Mr Cox

Toll Westernport -8 JUN 2000
PO Box 102 |

HASTINGS B ,
VIC 3915 e sl K

Dear Mr Cox

| wish to inform of Parks Victoria's intention to carry out maintenance dredging
in the vicinity of the Tankerton Jetty, French Island. As the recreational
managers for Westernport, Parks Victoria is responsible for the maintenance of
navigable waters.

The access channel and area around the low level landings was last dredged
in 1994 with the construction of the new jetty facility. The current dredging in
the vicinity of the jetty is to enable safe access to the low landings for
recreational vessels. The material to be dredged is predominantly sandy
sediment with deposition onto the beach area between the rock groyne and
the pier abutment. The dredged material will initially be dark in colour and may
have a strong sulphurous odour. After a few days exposed to air and light, the
sediment will change to the colour of sand and loose it's odour.

Dredging plant and equipment is to be established on site mid June with the
works programmed for completion in approximately two weeks, weather
permitting. Mariners are advised to exercise caution and proceed at a speed
commensurate with safe navigation when in the vicinity of the dredge.
Dredging will only be carried out during daylight hours and floating plant will be
appropriately marked.

It is expected there will be some localised turbidity as return waters carry some
of the finer material back into the water. However, given the short duration of
the works impacts should be minimal. A suitable turbidity monitoring program
will be undertaken in liaison with the EPA.

Should you require further advice on this matter please contact Peter
Teesdale, Ranger in Charge, San Remo Office on 5678 5247.

Yours sincerely
) R r
Sonjé‘éertnttc

Regional Project Manager
City and Bays

Tankenon stakeholder kettard
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Coastal, Ocean and Water Resources Consulting Engineers

Directors 19 Business Park Drive
N.V. Lawson BE(Hons), MEngSc, FIEAust, CPEng Moiting Hill VIC 3168
P.D. Treloar BE(Hons), ME, PhD, FIEAust, CPEng, MASCE Australia
N.I. Collins BE(Civil), MEngSe, MIEAust, CPEng, RPEQ Fhona: +61-3-9558 9955
R.A. Rice BE{Hons), BSc, MEngSc, MIEAust, CPEng Fax: +51-3-9558 9955
Email: vic@ial.com.au
N g, .
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Siri Gunawardana fA}—— -~ ¥ b
Toll Westernport g SERT yo L
c/o Toll Geelong Port ok bR L

W T2 -
PO Box 344 { J
Geelong VIC 3220 f, Fen i
Our Ref: J5217/LM1788
g

—

Dear Siri,

Re: Dredging of BHP Wharf No 2, Hastings

In the recent consent to the dredging of the ship berth BHP Wharf No 2 at Hastings
from the Department of Natural Resources and Environment dated 19 April, 2001,
reference was made to the Commonwealth legislation Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act).

Under the EPBC Act, there are guidelines as to whether @ project needs to be
referred to Environment Australia. There are two sections which appear relevant to
the above project:-

Exceptions (Page 2 of Guidelines)

The EPBC Act provides that approval is not required for an action that is a lawful
continuation of a use of land, sea or seabed that was occurring immediately before
the commengcement of the Act. (This exemgtior: dses not apply to an enlergement,
intensification or expansion of an existing use)

The proposed dredging is a continuation of existing use and therefore would
be exempted.

Marine Activities (Appendix to Guidelines, page 11)

Dredging to maintain existing navigational channels would not normally be expected
to have a significant impact on the environment where the activity is undertaken as
part of normal operations and the disposal of spoil does not have a significant impact.

CADOCIWLET.98\Lm 1788 doc Lawson and Treloar Pty Lid ACNOD188287 ABNSS001882872 Page 1
Offices in Sydney, Melbourne and Brisbane



The question to be considered here is whether the disposal of spoil may have
a significant impact. The proposal has been approved by the Victorian
Department of Natural Resources and Environment following advice from the
Victorian Environment Protection Authority. A copy of the letter is attached.
Thus, provided the operations are undertaken in accordance with the consent
conditions, there will be no significant impact and hence the project is
exempted.

| believe that the above is sufficient to meet the requirements of the EPBC Act and
the project may proceed.

Yours sincerely,
LAWSON AND TRELOAR PTY LTD

—
o =Y / | .
! 1 i
e JPg 5
el i Tl f .hﬂr d

David Provis.
Principal Oceanographer
Manager, Melbourne

Encl

CADOCWLET.98\Wm 1788 doc Lawson and Treloar Pty Lid ACNOO1882873/ABNS5001882873 Page 2
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ACN 54 385 081

MELBOURNE OFFICE
20 Sixth Ave, Chelsca Heights, 3196
Mobile 0417 100 624, Phone (03) 9772 4727
Email: malcolmyigocean. com.au

PORTLAND OFFICE
14 Townsend St, Portland, 3305
Phone 03535 236 392, Fax D355 217 255
Email: frnkzeiglend profdivers com.an

Inspection of Seabed & Sediment Sampling
Steel Industries Berth, Westernport Bay
12" of February 2002

Attn:

Rick Purton

Toll Westernport
Crib Point
Victoria 919

This is to certify that under the direction of Rick Purton of Toll Westernport,
Professional Diving Services attended the Steel Industries Berth on Friday the
12" of February 2002. This work was done for the express purpose of conducting
an underwater seabed survey and collecting sediment samples.

Professional Divers forwards this report without favour or prejudice. This
report presents a true and accurate representation of the findings. There were no
reports of accident or injury during the works and all Victorian Work Cover
Authority, AS 2299 and PDI Safety requirements have been complied with.

et

Malcolm Venturoni
Melbourne Operations Manager
Professional Divers International




Introduction

Professional Diving Services conducted the seabed survey and sediment sampling at
the Steel Industries Berth, Westernport Bay at the request of Toll Westernport. The
survey included a visual inspection of the seabed, depth recording, probing of the silt
to gauge depth of deposit and to take two core samples and two scoop samples. The
findings of the survey are presented below in the report.

Methodology

As per instructions from Toll Westernport divers surveyed the seabed at the No 2
products loading wharf and at the Ro Ro berth under the loading ramp and out from
the No. 1 fender wharf. Divers took scoop samples at the northern and southem end of
each berth and took a core sample at the southern end of the Products Berth and at the
Northern end of the Ro Ro Berth adjacent to the fender wharf. The seabed was probed
at intervals along and out from each berth, this was done to gauge the depth and
density of the silt cover. Divers also noted the degree of slope in the seabed behind
the face of the berth and back up under the piles.

Work performed/Major Findings

Products Berth:

Divers found that the entire seabed at the Products Berth had a light silt cover over a
hard clay bottom. The silt was mainly built up at the southern end of the wharf and
also under the berth. The angle of the slope of the seabed from the face of the berth
back under the wharf varied from 30 — 45 degrees. The average depth of silt at the
northern end of the berth before striking a hard bottom was 1.0m where as the
southern end of the berth the average depth of silt over the hard bottom was 2.0m-+.
Divers also recorded striking obstructions while probing along the face of the berth
and believe the obstructions to be either small rocks or debris. Under the berth the
depth of silt was on average greater than 2.0m. A core sample was taken at the
southern end of the Products Berth and consisted of light silt with much decomposing
organic matter. Scoop samples were also taken at the berth at the northern and
southern end, these also consisted of light silt.

Ro Ro Berth:

Divers found that the seabed at the Ro Ro berth also consisted of a light silty cover
over a hard clay bottom. The depth of silt along this berth was however not as severe
as with the Products Berth. The main area surveyed was out from the No. 1 Fender
Wharf where the depth of silt over the hard clay bottom varied between 1 — 2 metres.
The greatest area of silting at this berth is under the loading ramp structure where the
depth of water is 6.0 metres. The angle of the slope of the seabed from the face of the
berth back under the wharf was on average approximately 25 degrees. The southern
end of the Ro Ro berth was also heavily silted out from the dolphins with the depth of
silt in this area being greater than 2.0 metres. A core sample was taken at the northern
end of the Ro Ro Berth and consisted of light silt. Scoop samples were also taken at
the berth at the northern and southern end, these also consisted of light silt.



Conclusion

The built up of silt at the Steel Industries Berths at Westernport generally concentrates
around the southern end of each berth and around the Ro Ro Berth loading ramp. The
depth of silt in these built up areas is greater than 2.0 metres and given the angle of
the seabed back up under the wharf that once the berth has been dredged the
remaining silt under the wharf will most likely slump creating silt problems out from
the berth once again.

Photographic results & tables

The following photographs and tables are clear evidence of the work conducted and
assist in understanding the findings of this report.

Depth of silt over bottom Products Berth

-5 metres | -2 metres | Berth face | + 5 metres | +10 metres

Sth end of berth Om 2.0m+ 2.0m+ 2.0m+ 2.0m+ 2.0m+
+ 20 metres 2.0m+ 2.0m+ 2.0m+ 2.0m+ 2.0m+
+ 40 metres 2.0m+ 2.0m+ 2.0m+ 2.0m+ 1.8m
+ 60 metres 2.0m+ 2.0m 1.2m 1.5m 1.5m
+ 80 metres 2.0m+ 1.4m 1.2m 1.2m 1.2m
+ 100 metres 2.0m+ 1.5m 1.5m 1.5m 1.2m
+ 120 metres 1.5m 1.5m 1.2m 1.2m 1.0m
+ 140 metres 2.0m+ 1.5m 1.0m 1.Im 1.1m
+ 160 metres 2.0m+ 1.5m 1.0m 0.8m 0.6m

Depth of silt over bottom out from No. 1 Fender Wharf, Ro Ro Berth

-5 metres | -2 metres | Berth face | + 5 metres | +10 metres

Nth end of berth 2.0m+ 2.0m+ 2.0m 1.5m 1.4m
+ 20 metres south 2.0m+ 2.0m+ 2.0m+ 1.4m 1.0m
+ 40 metres south 2.0m+ 2.0m+ 2.0m 1.2m 1.0m

+ 60 metres south 2.0m+ 2.0m+ 1.2m 1.0m 0.8m
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Local Port of Western Port Dredging:

The following is a list of areas where Parks Victoria currently completes maintenance
dredging in Western Port under a service agreement with Birdon P/L in order to provide
safer navigable access:

Site Land = | Site Details /| Frequency Total Maintained
Status E Purpose (years) Annual dredge design
E Volume | depth (m)CD
£ (m3)
San Remo Jetty PV B | Access to landings - | 3 years 5,000 -1.2m to -1.8m
CoM recreational and in defined
commercial vessels dredge design
areas
Tankerton PV B | Channel and access | 3-5years 2,000 -2.0m
Channel and Jetty | CoM to low landings —
recreational and
public transport ferry
service

The following locations have demand for dredging to maintain a navigable access however
are outside Parks Victoria’s managed area of responsibility, as private / local government /
Committee of Management facilities:

Site Land Status Site Details / Purpose Frequency | Total Annual
(years) Volume (m3)
Tooradin Tooradin Boat | To provide access to | 3-4years | 1,000
Ramp the private boat ramp
Yaringa Boat | Yaringa Boat | To provide access to | 10years 5,000
Harbour Harbour the private harbour
facility
Newhaven Newhaven Safe access for recreational | Unsure Unsure
Marina and | Yacht Club users of the boat ramp
boat ramp
Hastings Boat | Mornington Safe access for recreational | Annual 500
Ramp and | Peninsula users of the boat ramp
Hastings Yacht | Shire Council
Club Boat Ramp
Stony Point | Crib Point | Safe access for recreational | 1-2 years 1,000
Boat Ramp Stony Point | users of the boat ramp
Foreshore
Committee of
Management
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Melway Reference Map 195 F5

Physical Values Coastal Features

Depth at LW (m) 0.5 Sediment Transportation Rate Low

Tide Range (m) 2.3 Net Transportation Direction  North

Current (knots) =1.0 Sediment Type Sand

Wave Exposure (m) 0.25-0.50 Seabed Variation Silting

Dredging Parameters

Quantity (m”) 500 Sensitivity of Area to dredging  Low
Frequency (vears) 1-2 years Likely Contamination Low
Optimum Time to Dredge  September Dredging Plant Excavator or Drag lin
Disposal Area Offsite to land

References
/ Western Port Bay Enviranmental Study [973-1974
Plan No 3215, PMA, Westernport - Stony Point Boal Ramp, 1987



24.0

Stony Point Boat Ramp - Westernport

241

242

24.3

24.4

Stony Paoint boat ramp Is subject to gradual siltation which is removed every few
years. Suitable plant includes a drag line or excavator since the quantity is of the
arder of several hundred cubic metres. Material has previously been disposed of to
nearby land, but this has now reached the point where disposal to land elsewhere is
required by EPA. The material is uncontaminated.

The channel should be dredged to at least 0.6m.

Constraints

The Convenor of the Dredge Protocol Committee has indicated that dredged spoil
should be disposed offsite to land.

Options

There are no options to this, as the adjacent land areas have been filled and further
disposal threatens mangroves and other fragile environments.

Issues

There ara no known issues to this small scale work.

Conclusions

As the quantities are relatively small (<<1000 m®) excavation and disposal by
trucking to acceptable EPA site(s) Is required in future.

Summary

Volume <1,000 m’

Cost $10,000

Frequency Every few years, say 1-2 years
Timing September (prior to peak use)

228 Direshghigg Stisdy Repont 65



Tankerton Wharf Entrance

Melways Reference Page 17

Physical Values Coastal Features

Depth at LW (m) 2.0-3.0 Sediment Transportation Rate  Low

Tide Range (m) 23 Net Transportation Direction  South

Current (knots) <20 Sediment Type Sand

Wave Exposure (m) 0.25-0.50  Seabed Variation Silting
Dredging Parameters

Quantity (m” ) <10,000 Sensitivity of Area to dredging Medium
Freguency (vears) 3-5 years Likely Contamination Low
Optimum Time to Dredge  Winter Dredging Plant : Cutter/Suction
Disposal Area Middle Bank Spoil Ground or Grab

Dredge Area

MNew MWharf

References

f

L e S ba

Western Port Beay Environmental Siwedy 197 3-1974

Plen No 4213, PMA, Westernpori - Tankerton, Approaches 1o Tankerton Jeity, 1994
P*MA, Westernpori Region, Contraet for Dredging of Channel to Tankerion Jelly, 1993
Aericd Photo, Qasco phofol 31, May 1994

Plan No 4464, PMA, Westernport - North Arm Tankerton Post Dredge Survey



18.0 Tankerton Channel

181

18.2

The Tankerton channel was dredged to provide access to the new Tankerton wharf
which was constructed in the early 1990's.

In the North Arm of Western Port at Tankerton, sediment transporl occurs as a
result of the strong tidal current, swell wave action and local wind wave aclion.

The tide in Western Porl is semi-diurnal with a range of about 3.0 m al Stony Point.
This relatively large range in combination with a average tidal duration of the ebb or
flood of about 8.2 hours gives rise to horizontal currents of about 1m/s (1.2 knots) at
springs in the deeper channels and slightly lower currents in the shallower areas.
Tidal currents alone are capable of initiating motion and transporting the mainly
sandy sediments offshore, and the silly to clayey sediments nearshore.

Tankerton is about the limit of the ocean swell penetration into the Bay from the
Weslern Entrance. Oscillatory currents resulting from the swell assist in stirring up
sediments which are then transporied by tidal currents. Similarly, local wind waves
may also assist in transporting sediments, especially inshore in shallower waters,
where the oscillatory currenis are more pronounced.

Qverall, the seabed in the North Arm is quite mobile, and in the predominantly
sandy areas, large sand waves have formed. Inshore where sediments may vary
and the sand cover [s less, sand waves are much less likely, but sediment transport
may still ocour.

The Tankerton channel was dredged across the line of the current, which has been
studied In detail and exhibits a flood dominant behaviour along the eastern side of
the North Arm. Thus sedimentation of the channel is to be expected, and must be
controlled by regular dredging if boating access is to be guaranteed to the wharf.

Constraints

There are no physical constraints to the dredging of the channel. However there Is
often strong local opposition to large scale dredging and disposal in Western Porl.

Options

Siitation of the channel can be expecled in terms of slumping of the batters,
particularly the southern side of the channel, and siltation near the wharf
Comparison of recent surveys by Parks Victoria indicates that the outer channel has
remained clear, and mosl deposition occurs at the inshore end of the channel,

As the channel is relatively short, it is not well suited to a trailing suction hopper
dredge. Similarly, this type of plant cannot dredge in the tight confines around the
Wharf.

A cutter suction dredge is best suited to the actual dredging phase of the works, but
is more prone to interruptions by weather.

$21% Dredging Study Hepon 54



18.3

18.4

Disposal of the malerial may well be strongly influenced by the requirements of the
EPA. Ideally the trailing suction hopper dredge offers the best option as it can dump
the material directly over the ports declared spoll ground, which is just north of
Tankerton and East of Middle Spit.

The cutter suction dredge by comparison would need to either pump the material to
deeper water as the pumping distance is not sufficient to pump to the spoil ground,
or load the material into barges for transport to the spoil ground. The latter will result
in some turbidity from the overflow water.

Issues

The cutter suction dredge is the best plant to achieve the desired dredging in the
conditions at the site. Accordingly, the issues that arise from this proposed
methodology are discussed below.

The preferred and most efficlent methodology is to pump the material to deeper
water north of the Tankerton channel. This methodology is likely to be opposed by
the environmental lobby, and if history is any guide, considerable environmental
studies and monitoring will need to be undertaken to establish at least the following:

there are no unique species at the proposed dump site
the dumping will not cause undue damage to any species
Ihe material dumped will not be dispersad about the bay
turbidity levels will not cause damage to Western Port
mangroves and seagrass beds will not be damaged

If this methodology is not acceptable, then the material will need to be transferred 1o
barges and dumped over the declared borrow site. A similar, although probably
lower key environmental study/ assessment will probably be required at the spoil
ground.

The transfer of material from the dredge to the barges will result in overflow water to
the bay which will create lurbid plumes. The impact of the plumes may need to be
determined.

Qverall dredging in Western Port has been strongly opposed by the environmental
groups, and any works have been subject to intense scrutiny. Appropriate lead time
for menitoring and background studies, as well as budget should be allowed for this
work.

Conclusions

The Tankerton approach channel should be dredged with a cutter suction or grab
dredge. The spoll disposal site is subject to EPA review and will depend on the
degree of contamination, volume involved, plant available at the time, and cost,

5215 Duedging Seudy Repoat 55



18.5 Summary

Volume
Cost
Frequency
Timing

5215 Dieedping Smudy Repon

<10,000 m?
<$100,000

310 5 years

April to September
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Site 14 ; Rutheirford Inlet

Melway Reference Map 142 E12

Physical Values Coastal Features

Depth at LW (m) <2.7 Sediment Transportation Rate  Low

lide Range (m) 23 Net Transportation Direction  South

Current (knots) 1.0 Sediment Type Silty Sand

Wave Exposure (m) <0.25 Seabed Variation Minor Siltation
Dredging Parameters

Ouantity (m”) 1,000 Sensitivity of Area io dredging Wedium
Frequency (yvears) Every ten years Likely Contamination Low
Optimum Time to Dredge Al year Dredging Plant Cutter/Suction
Disposal Area Onshore

References
! Wesiern Port Bay Ervieonmeniol Study [973-[974
Wearneed Forshore Commitice
Aertal Phoro, Casco phaote 70, May 994
Plews No W 409 2919, PAMA, Wesiernpors - Ruthervford [nle, 1984
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Rutherford Inlet

The natural inlet leads lo the Warneet Channel and small boat facilities. The
inlet is of stable form and depth and is quite adequate for the class of vessels
typically transiting to Warneet. We understand that the entrance was dredged
in the lale 1980's to remove a local shoal, and since then has remained
navigable.



Site 19 : Tankerton Wharf Entrance

Melways Reference Page 17

Physical Values Coastal Features

Depth at LW (m) 20-30 Sedimemt Transportation Rate  Low
Tide Range (m) 2.3 Net Transportation Direction  South
Current (knols) <20 Sediment Type Sand
Wave Exposure (m) 0.25-0.50  Seabed Variation Silting

Dredging Parameters

Quantity (m”) <10,000 Sensitivity of Area to dredging Medium
Frequency {vears) 3-5 years Likely Contamination Low
Optimum Time to Dredge  Winter Dredging Plant Cutter/Suction
Disposal Area Middle Bank Spoil Ground or Grab

Dredge-Area

References
/ Western Port Bay Environmental Soudy §973- 1074
2 Plan No 4213, PMA, Westernport - Tankerton, Approaeles to Tankerton Jety, 1994
3 PAA, Westernport Regrom, Comtract for Dredging of Chaneel to Tankerton Jetty, 1993
e Aderted Photo, Qosco photo! 31, May 1994

J Plen Noy 4464, PMA, Westernport - Novth Arm Tankerton Post Dredge Survey



Tankerton Wharf Entrance

The channel to the new wharf at Tankerlon was created by dredging and will
require ongoing regular maintenance dredging. Spoil has been disposed off
al the nearby declared spoil ground at Middle Spit. Any dredging work in
Western Port has been subject to intense scrutiny and generally opposed by
various groups and therefore any works should be planned, substantiated and
orchestrated carefully with suitable monitoring,

Likely reasons for infill of the channel are the remnant swell and local wind
wave activity stirring up sediments and the strong tidal currents across the line
of the channel which will transport any material.

Comparison of surveys by Parks Victoria has shown that the outer channel
has remained relatively free of siltation and only the inner channel near the
wharf shows some siltation.



Site 20 @ Tooradin

elways Reference Map 143 K10

Physical Values Coastal Features

Depth at LW (m) >0.2 Sediment Transportation Rate  Low

Tidle Range (m) 3.0 Net Transportation Direction  South

Current (knots) 1.0 Sediment Type Sand

Wave Fxposure (m)  <0.25 Seabed Variation Minor Siltation

Dredging Parameters

Quantity (m”) 1,000 Sensitivity of Area to dredging Medium

Irequency (vears) Every 20 years  Likely Contamination Low

Optimum Time 1o Dredge Al year Dredging Plant Cutter/Suction
Onshore

Disposal Area

References
! Wesiern Port Bey Envirommental Sty 19731974
2 Aevial Plote, (axco phoial 77, Meay 1994 Tooradin Foreshore Commitiee
J Man N WP 361 2713, PMA, Westernport - Toorading 1982
4 flan No 2736 7, PMA, Westernport - Toarading, Seowtells fnter, 1983
5 Pleen N 4395, PMA, Westernpori = Toorgedin Chamel North, Approacl i Tooroding, 1993



Tooradin Channel

The channel comprises a relatively deep and wide outer channel, and a
narrow and shallow inner channel leading to the boat ramp, jetty and mooring
areas. Only the inner channel required dredging, with infill being most likely
caused by slumping of the bank from boat wakes and propeller wash. We
understand that the channel was dredged about 30 years ago and since then
some shoals have formed, but the channel is still navigable.

Disposal of spolil is likely to be accompanied by turbidity and should consider
the impact on mangroves and marine life.

We understand that no records were kept of the previous dredging, bul it was
anecdotally at corners and at the jetty. Accordingly the inner channel should
be monitored by discussion with the local committee of management to
ascertain dredging requirements.
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Site 63 : Stony Foint

Welway Reference Map 195 F5

Physical Values Coastal Feafures

Depth at LW (n) 3.065  Sediment Transportation Rate

Tide Range (m) 2.3 Net Transportation Direction  North East
Current (knots) > 1.0 Sediment Type Sand

Wave xposure (m) 0.25-050  Seabed Variation No Change
Dredging Parameters

Quantity (m” ) Not dredged  Sensitivity of Area 1o dredging  Low

Frequency (vears)
Optimum Time to Dredge
Disposal Area

N/A Likely Contamination Low
All year Dredging Plant N/A
N/A

Mominal Moening Area

The mooring area is deep and has stable depths.

References

f Western Part Buy Enviconmentad Sty £973-1974

2 Phan No 3370, PMA, Westernport - Stony Potat, Vicinity of Stony Peint Jetty, 188

3 Men Mo 2729, PRA, Westernpord - Siony Point, Soundimgs i Viemuty of the Prer, 1982
+ Aerrad Pheta, Quseo plhater {384, Seeny 1998
3



Site 66 : Warneet A (Rutherford Inlet)
Melways Reference Map 142 D12

Physical Values Coastal Features

Depth at LW () 3.0 Sediment Transportation Rare  Low
Tide Range (m) 23 Net Transportation Direction  South
Current (kriots) <10 Sediment Type Sand
Wave Exposure (m) <025 Seabed Variation Silting

Dredging Parameters

Quentity (m” ) Not dredged Sensitivity of Area to dredging  Low
Frequency (vears) NIA Likely Contamination Low
Optimum Time to Dredge  All year Dredging Plam N/A
Disposal Area N/A

Most mooring areas at \Warneet are, and always have been shallow and inaccessible at low
water. The area varies in depth with distance from the channel, but is satisfactory for existing
vessels and depths are stable.

References

!

,

e = W

Wasiarn Port Bay Enviconmental Sty 19731974

Wurneet FForeshare (Commiice

Aeriad Photo, (osea phaota d 76, e 1994

[Mor Mo W 409 2909, PAA. Westernpor - Rutherford Tater, 1984



Site 67 : Warneet B (Rutherford Inlet)

Melways Reference Map 142 D12

Physical Values Coastal Fealures

Depth at LW (m) 0.5 Sedimemt Transportation Rafe  Low

Tide Range (m) 23 Ner Transportation Direction  South

Current (knots) <1.0 Sediment Tvpe Sand

Wave Exposure (m) <025 Seabed Variation Silting
Dredging Parameters

Ouantity (m” ) Not dredged Sensitivity of Area to dredging  Low
Frequency (vears) N/A Likely Contamination Low
Optimum Time to Dredge  All year Dredging Plant N/A

Disposal Avea NIA

Most mooring areas at Warneet are, and always have been shaliow and inaccessible at low
water. The arga varies in depth with distance from the channel, but is satisfactory for existing
vessels and depths are stable,

References

f
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Western Port Beay Envirommentol Stiely J973- 1974

Varnees Fovechore ommitice

dertal Phato, Quseo phetal 76, Mey 1994

Plan No Wi 409 2919, PMA, Westernport - Rutherford taler, T984



Site 68 : Warneei C (Rutherford Inlet)
Melways Reference Map 142 EN

Physical Values Coastal Features

Depth at LW (m) 1.0 Sediment Transportation Rate  Low

Fide Range (m) 23 Net Transporiaiion Direction  South West
Current (knots) <1.0 Sediment Tvpe - Sand

Wave Exposure {m) <025 Seabed Variation Silting
Dredging Parameters

Quantity(m” ) Not dredged Sensitivity of Area to dredging  Low
Frequency (years) N/A : Likely Contamination Low
Optimum lime to Dredge  All year Dredging Plant N/A

Disposal Area N/A

Most mooring areas at Warneet are, and always have been shallow and inaccessible at low
water. The area varies in depth with distance from the channel, but is satisfactory for existing
vessels and depths are stable

References

Western Port Bay Enveronmentel Stuey, (4731974

Warnee! Foveshore Commiliee

Aeril Photo, (hesen Jafatael 7, |'|L']r{_|'l_l' Jous -

Plen Koy W H00 20 15 PAA, Wesrernpend - Rutherford Inles, TY84
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Site 89 : Warneet D (Rutherford Inlei)

Welways Reference Map 142 F10

Physical Values Coastal Features

Depth at LW (m) 1.5 Sediment Transportation Rate  Low

Tide Range (m) 23 Net Transportation Direction  West

Current (knots) <1.0 Sediment Type Sand

Wave Fxposure (m) = (.25 Seahed Variation Silting
Dredging Parameters

Quantity (m”) Not dredged Sensitivity of Area to dredging  Low
Fregquency (vears) N/A Likely Contamination Low
Optimum Time to Dredge Al year Diredging Plant N/A
Disposal Area N/A

The area is shallow but adequate for the small vessels using this area. From anecdotal advice,
the area is gradually shoaling and a few moorings have had to be relocated.

References
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Wextern Porl Bay Envirenmental Stuey 1973-1974

Warnee! Foreshore Commitiee

Aertef Phosre, Qaseo plotad 76, My 19924

Pioin Ko W #08 2909, PAMA, Westernpuet - Rutherford Inlel, 1984




Site 25 : Cowes

Melway Reference Map 531 Ki

Physical Values Coasftal Features

Depth ar LW (m) 50 Sediment Transportation Rate  Low

Tide Range (m) 2.3 Net Transportation Direction  Easl

Current (knots) 1.0-1.5 Sedimemt Tvpe Sand

Wave Exposure fm)  <0.25 Seabed Variation No Change
Dredging Parameters

Quantity (m™) Not dredged Sensitivity of Area to dredging  Low
Frequency (vears) IN/A Likely Contamination Low
Optimum Time to Dredge Al year Diredging Plant N/A
Disposal Area N/A

1
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The jetty provides adequate water for the ferries and recreational vessels using the pier and
there is no evidence of siltation. The strong tidal currents, local wind waves and swell tend to
cause minor shoreline variations, but overall the pier depths are more than adequate.

References
] Vestern Port Bay Environmemnal Sty §973-1974
2 Plan No 3440, PMA, Wesreraport - Vielnin: of Cowes Jenp, 19838
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Site 27 : Flinders e

Melway Reference Map 262 B9 L ‘f‘:"i"
Physical Values Coastal Features |
Depth at LW {m) 1.525  Sediment Transportation Rate  Low Y
Tide Range (m) 2.3 Net Transportation Direction  North East

Current (knots) 0.5-1.0 Sediment Type Sand

Wave Exposure (m)  >075 Seabed Variation No Change

Dredging Parameters

Quaniity m” ) Not dredged Sensitivity of Area to dredging  Low
Frequency (vears) N/A Likely Contamination Low
Optimum Time to Dredge Al year Dredging Plant N/A
Disposal Area N/A

2reakwater removed

] x . g
ot = y - g I g
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Flinders Pier is partially in the lee of West Head. The pier provides adequate but shallow
water depths at the lower landings for a range of recreational and commercial activities. The

seabed level is stable and unchanged over time.
The breakwater shown in the photograph has been demolished at the time of writing.

References
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Western Povt Bay Envivonmensal Study 1973- 1974

Plem Mo 2437, PMA, Westernport - Flinders, Sonndings tn Vieinity of Jerty, 1979
Plan No 3420, PMA, Westernport - Flindars, Vicinity of Jetty, 1988

Avrviod Phata, Casce photo 1693, Jarwary [998




Site 29 : Hastings

Melway Reference Map 154 K11

Physical Values Coastal Features

Depth at LW (m) 2.0 Sediment Transportation Rate  Low

lide Range (m) 23 Net Transportation Direction  Nil

Current (knots) <1.0 Sediment Type Clayey Sand

Wave FExposure (m) <025 Seabed Variation No Change
Dredging Parameters

Quantity (m” ) < 500 Sensitivity of Area to dredging  Low
Frequency {years) Infrequent Likely Contamination Low
Optimum Time to Dredge  All year Dredging Plant Cutter/Suction

Disposal Area Onshore

Hastings pier is subject to the general slow siltation within Hastings Bight. Generally though,
depths are adequate and any seabed changes are slow and incremental. Parks Victoria
were not able to provide information regarding the dredging history of the site but, based

on staff experience, we intuitively believe that the area has been exposed to some minor
dredging work.

Dredging frequency and the next dredging will to some degree be dependent on vessel
activities and demand and hence is indeterminate at this time.

References
! Western Port Bay Envivonmental Study 1973-1974
Aerial Photo, Quesco phote 162, May 1994
Plan No 3421, PMA, Westernport - Hastings, Vieintty of Jeity, 1988
PMlen No 3763, PMA, Westernpart - Hustings, 199]
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Site 32 : Newhaven

Meiway Reference Map 534 H6

Physical Values Coastal Features

Depth at LW (m) 3.0-45  Sediment Transportation Rare  Low-Medium
Tide Range (m) 23 Net Transportation Direction  North

Current (knots) >20 Sediment Type Sand

Wave Fxposure (m)  <0.25 Seabed Variation Minor Siltation
Dredging Parameters

Quantity (m”) Not dredged Sensitivity of Area to dredging  Low
Frequency (vears) N/A Likely Contamination Low
Optimum Time 1o Dredge Al year Dredging Plant N/A
Disposal Area N/A

The pier lies in a low wave energy environment just inland of the western entrance. Currents
are strong and combined with the low to medium sediment transport on this part of the coast,
depths are adequate and stable,

References

Western Port Buy Enverommented Study 19731974

Plan No 3713, PMA, Westernport - Newhoven, 199§

Plen No 3443, PMA, Wesiernpori - Vicordy af Newhaven Jefty, 1988

Plen No WP 204 2033, PAMA, Westermpon Laxiern Entrance - San Rento - Newlirven, 1978
Aevicd Photo, Casco phata F747, January 1998
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Site 36 : Rhyll

elway Reference Map 534 Ki1

Physical Values Coastal Fealures

Depth at LW (m) 5.0 Sediment Transportation Rate  Low

Tide Range (m) 23 Net Transportation Direction  South West
Current (knots) 1.0 Sedimeni Type Clayey Sand
Wave Exposure (m) <025 Seabed Variation No Change
Dredging Parameters

Quantity (m”) Not dredged Sensitivity of Area to dredging  Low
Frequency (yvears) N/A Likely Contamination Low
Optimum Time to Dredge Al year Dredging Plant N/A
Disposal Area N/A

The Rhyll pier provides adequate and stable water depths for the existing small vessels

using the facilities in this area.

References

/ Wesiern Port Bay Lnvire

T d L by

et Sticdy [O73-1074

Fun No 3712, PMA, Westernport - Ryfl, 1991
Plat No 3431, PMA, Westeraport, Phallip Island - Approaches fo Byl Jeiry, 1988
Aerial Photo, (aveo phote | 722, Jamuary 19948



Site 39 : San Remo

Melway Reference Map 534 H7 Fa -".'_I"-'

&,
“a

Physical Values Coastal Features <

Depth at LW (m) <8.0 Sediment Transportation Rate  High ;

Tide Range (m) 2.3 Net Transportation Direction  North East

Current (knots) >1.0 Sediment Type Sand

Wave lxposure (m) Low Seabed Variation Minor Siltation

Dredging Parameters

Quantity (m”) 7000 Sensitivity of Area to dredging  Low
Frequency (vears) 3 Years Likely Contamination Low
COptimum Time (o Dredge Al year Diredging Plant Cutter/Suction
Disposal Area Onshore, South to beach

{

References
/ Western Port Bay nvironmental Stwdy T973-1974
Pem Mo WP 204 2033, PMA, Westernpori Eastern Latremee - San Remeo - Newhaven, 978
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Site 42
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Melway Reference Map 144 A3
Physical Values Coastal Features

Depth at LW (m) 0.2 Sediment Transportation Rate  Low

lide Range (m) 2.3 Net Transportation Direction  South West
Current (knots) <1.0 Sediment Tvpe Sand

Wave Exposure (m) <025 Seabed Variation Silting
Dredging Parameters

Ouantity (m” )
Frequency (years)
Optinmum Time 1o Dredge
Disposal Area

I"‘
by

The Tooradin pier caters for a

1,000 Sensitivity of Area to dredging  Low
Every 20 years  Likely Contamination Low

All year Dhedging Plant Cutter/Suction
Onshore

range of small vessels and provides adequate water for most

existing needs. Conditions are quiet at the pier and sedimentation is slow and incremental.
Based on anecdotal information, the area is said to have shoaled since the jetly was rebuilt

in the early 1980's.

We understand that the area currently needs dredging. Accordingly, sampling and testing
for contaminants will be required and a disposal area agreed with EPA,

Man Na WP 361 27135, PMA, Westeraport - Pooreclin, 1982

References
! Woestern Port Bay Envivosmmentod Stuclye F973- 0974
2 Aerial Photo, Qasco pliter 177, Mey 1994
3
4 Towwandin Foreshore Commities
z

Plen No 4594, PMA, Westernpor? - Tooradin Chanael North, Approach to Toorvadin, 1993



Site 43 : Warneet North

Melway Reference Map 142 EN1

Physical Values Coastal Features

Depth at LW (m) -1.0 Sediment Transportation Rate  Low

Tide Range (m) 2.3 Net Transporiation Direction  South West
Current (knots) <10 Sediment Type Sand

Wave Exposure {m) <025 Seabed Variation Silting
Dredging Parameters

Quantitv (m” ) Nol dredged Sensitivity of Area to dredging  Low
Frequency (yvears) N/A Likely Contamination Low
Optinwen Time to Dredge  All year Dredging Plani N/A
Disposal Area N/A

The small timber jetly caters for small craft and provides adeguate water depths. Based on
anecdotal information the area is presumed to have stable depths.

References
/ Westeen Port Bay Environmental Sty 197371974
2 Aertal Phote. Quseo photo | 788, Janwary 1998
k] Plan No WP 4092919, PMA, Westernport - Rutherford Inlet, 1934
4
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Site 44 : Warneet South

Melway Reference Map 142 E12

Physical Values Coastal Features

Depth at LW (m) 1.0 Sediment Transportation Rate  Low

Tide Range (m) 23 Net Transportation Direction  South East

Current (knots) <1.0 Sediment Type Sand

Wave Exposure (m) <0.25 Seabed Variation Silting

Dredging Parameters

Quantity (m") 200 Sensitivity of Area to dredging  Low
Freguency (vears) Annual Likely Contamination Low
Optimum Time to Dredge  All year Dredging Plant Cutter/Suction
Disposal Area Onshore

The reinforced concrete jelty caters for a range of craft and provides adequate water depths.
Based an anecdotal information the area is presumed to have slable depths.

The nominal dredged areas shown are based on anecdotal information. Spoll area(s)

will be subject to contaminant tesling and EPA review.

References

! Western Port Bay Enviconntental Study 1973-1974

Aertal Phato, Qusco photo 1788, Jawwary 1998
Plan No WP 4092019, PAA, Westernport - Ruthertord Infer, 1984



Site 91 : Tooradin

Melway Reference Map 144 Ad

Physical Values Coastal Features

Depth at LW (m) 03 Sediment Transportation Rate  Low

Tide Range (m) 23 Net Transportation Direction  \West

Current (knots) <1.0 Sediment Type Sand/Silt

Wave Exposure (m) <025 Seabed Variation Silting

Dredging Parameters

Quantity (m”) 200 - Sensitivity of Area to dredging  Low
Frequency (vears) Annual Likely Contamination Low
Optimum Time to Dredge  All year Dredging Plant Excavation or Drag lin
Disposal Area Onshore

Boat Ramp

The ramp and approach channel to the main channel was dredged in the early 1990's and
material pumped ashore. Since then we understand that annual clearing with a long reach
back hoe is required for the vicinity of the ramp, but this quickly silts again within & months.
The information was gained anecdotally and there are no records of drecdge sites and disposal
areas.

References

Western Port Bay Environmental Study 19731974

Aevial Photo, Qasco photo 177, May 1994

Plan No WP 361 2713, PMA, Westernpori - Tooradin, 1982

Tooradin Foreshore Commitiee

Plan No 4594, PMA, Westernport - Tooradin Channel North, Approach to Tooradin, 1995
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