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INVITATION
The Environmental Protection Authority (EPA) invites people to make a submission on
this proposal.
The Consultative Environmental Review (CER) proposes the reclamation of an area of the
Albany foreshore to facilitate the Albany Foreshore Redevelopment Project. In
accordance with the Environmental Protection Act, a CER has been prepared which
describes this proposal and its likely effects on the environment. The CER is available for
a public review period of four weeks from 20 Februay 1995 to 17 March 1995.
Comments from government agencies and from the public will assist the EPA to prepare
an assessment report in which it will make recommendations to government.
Why write a submission?
A submission is a way to provide information, express your opinion and put forward your
suggested course of action - including any alternative approach. It is useful if you indicate
any suggestions you have to improve the proposal.
All submissions received by the EPA will be acknowledged. Submissions will be treated as
a public document unless specifically marked confidential, and may be quoted in full or in
part of each report.
Why not join a group?
If you prefer not to write your own comments, it may be worthwhile joining with a group
or other groups interested in making a submission on similar issues. Joint submissions may
help to reduce the workload for an individual or group, as well as increase the pool of
ideas and information. If you form a small group (up to 10 people) please indicate all the
names of the participants. If your group is larger, indicate how many people your
submission represents.
Development a submission
You may agree or disagree with, or comment on, the general issues discussed in the CER
or the specific proposals. It helps if you give reasons for your conclusions, supported by
relevant data. You may make an important contribution by suggesting ways to make the
proposal environmentally more acceptable.
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When making comments on specific proposals in the CER:
clearly state your point of view;
indicate the source of your information or argument if this is applicable; and
suggest recommendations, safeguards or alternatives.
Points to keep in mind
By keeping the following points in mind, you will make it easier for your submission to be
analysed:
attempt to list points so that issues raised are clear. A sunmiary of your submission
is helpful;
refer each point to the appropriate section, chapter or recommendation in the
CER;
if you discuss different sections of the CER, keep them distinct and separate, so
there is no confusion as to which section you are considering; and
attach any factual information you may wish to provide and give details of the
source. Make sure your information is accurate.
Remember to include:
your name;
address;
date; and
whether you want your submission to be confidential.
The closing date for submissions is 17 March 1995.
Submissions should be addressed to:
Environmental Protection Authority
Westralia Square
141 St. Georges Terrace
PERTH WA 6000
Attention: Ms Eve Bunbuiy
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Chapter 1

INTRODUCTION
1.1 BACKGROUND
This Consultative Environmental Review (CER) has been prepared on behalf of LandCorp
as proponents of the Albany Foreshore Redevelopment Project. This project is aimed at
redeveloping the foreshore area between the Albany Port Authority and the Residency
Museum to provide for mixed use development with an emphasis on recreational and
pedestrian activity. The purpose of the redevelopment is to re-establish the historical links
between the foreshore area and the Albany town centre and encourage a range of land uses
which will enhance the attractiveness of the town. This will create a wide range of benefits
for the community in terms of increased recreation opportunities, commercial
opportunities, improved appearance and tourist appeal of the foreshore area and an overall
increase in usage of an area of currently vacant land.
A Draft Structure Plan has been prepared by LandCorp which outlines the full range of
land use precincts which are proposed, the principles governing the redevelopment and
the servicing required to implement such development. Planning for the redevelopment
of the site has been ongoing for over 10 years and has resulted in the relocation of Princess
Royal Drive and the railway yards to provide for the proposed development. The proposal
has widespread community and government support and $10 million dollars has already
been spent on the project to date.
Implementation of the Structure Plan will involve the additional reclamation of an area of
foreshore in Hanover Bay in order to improve returns on the project which is noncommercial and subject to Government funding support in order to succeed. Reclamation
of the foreshore has been undertaken on several occasions in the past. Rock walls will
form the majority of the new shoreline except on the western side of the Western Precinct,
where a sand beach is proposed, and in the Town Square Precinct where a pre-cast
concrete wall will be used.
LandCorp formally referred the redevelopment proposal to the Department of
Environmental Protection (DEP) in October 1994 and it was determined that a CER level
of assessment was applicable. The DEP subsequently issued guidelines for the preparation
of the CER, a copy of which is attached at Appendix A. ERM Mitchell McCotter was
subsequently commissioned by LandCorp to prepare the CER. The exact area of
reclamation is still to be determined, however, this assessment has taken the maximum
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possible area of reclan-iation into account. The study area for the CER is shown on Figure
1.1 and Figure 1.2.

1.2

PURPOSE OF THE CER

This CER considers the environmental impacts associated with the creation of a site for the
Albany Foreshore Redevelopment. The redevelopment is proposed to include reclamation
of a maximum of 3.5 hectares of land from Hanover Bay in Princess Royal Harbour.
The study does not investigate the potential impacts of development on the site. Any
proposal to develop a portion of the site for a specific land use will require separate
approval under the Town of Albany Town Planning Scheme No 1A. The amendment to
include the Structure Plan in the Scheme is currently being considered by the Town of
Albany. Any environmental issues arising from the development of land uses on the site
may be subject to separate environmental assessments if these are deemed necessary.

1.3

COMMUNITY ATTITUDES

The Albany Foreshore Redevelopment project was initiated in 1983 when members of the
community formed the Frederickstown Committee. The proposal to develop the
foreshore area has had, and continues to have, widespread community support as most of
the community are keen to re-establish links between Princess Royal Harbour and the
town centre. Nevertheless, consultation with various groups was undertaken as part of the
CER to identi1' any community concerns. Meetings were held with government and
community groups in December 1994 and January 1995. These groups included:

u

the Brunswick Road Action Group For a Viable Environment (BRAVE);
Australian Conservation Foundation (ACF) Albany Branch;
Albany Community Environment Centre (ACEC);
Tony Harrison, Environmentalist;
Great Southern Development Commission;
Town of Albany;
Albany Waterways Management Authority (AWMA); and
Albany Residency Museum.

In addition letters were sent to relevant government departments who had not been
previously consulted to inform them of the progress of the study. These included Main
Roads WA, Albany Port Authority, Department of Transport and Westrail.
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The key concerns about the study which were raised by community and environmental
groups related to:
13
0

potential ioss of seagrass;
impacts of reclamation on water quality and circulation;
sedimentation in Princess Royal Harbour; and
noise from vehicular and rail traffic.

These concerns have all been investigated as part of this CER and where impacts have
been identified, management measures have been proposed.

1.4

FORMAT OF THE CER

Chapter 2 of this report outlines the details of the proposed development and describes
the staging of the reclamation and service provision process. Chapter 3 describes the
existing terrestrial, marine and social environments of the study area. This includes a
discussion of flora and fauna with particular emphasis on seagrasses, coastal processes,
water quality, recreational use of the area, surrounding land uses such as the port, heritage
significance and existing noise levels around the site.
Chapter 4 investigates the potential impacts of the redevelopment on each of these
environments and identifies management measures which will need to be implemented to
minimise these impacts. Particular consideration is given to impacts on seagrasses and
water quality, construction and operational noise impacts, contaminated soils, traffic
management, impacts on recreational uses and heritage and risk from existing and
proposed Port Authority activities.
A list of conclusions and commitments are provided in Chapter 5. The guidelines for the
preparation of the study issued by the DEP are included at Appendix A.
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Chapter 2

DETAILS OF DEVELOPMENT
This chapter outlines the background to the development and the works included.

2.1

EVOLUTION OF THE STRUCTURE PLAN

2.1.1 Albany Tomorrow: Albany Foreshore Precinct Study - 1985
The histoiy of the Albany foreshore redevelopment can be traced back to the formation of
the Fredrickstown Committee in 1983. The private committee comprised of members of
the public who could see the benefits of the redevelopment of the foreshore area. On 12
May 1984, the Premier Mr Brian Burke, announced the establishment of the Albany
Tomorrow Strate' Group. The emphasis of the group was upon the implementation of
achievable projects that would service Albanys economic future, one of which was the
then Fredrickstown Wharves Project. The Strate' Group, which incorporated the
Fredrickstown Committee, commissioned consultants Donaldson Smith Architects to
outline a development concept for the foreshore area.
The aim of the study was to revitalise the Stirling Terrace Precinct located north of the
study area between York Street, Stirling Terrace, Princess Royal Drive and Spencer Street,
establish links between the Harbour and the town centre and enhance the urban design
and landscape qualities of the whole foreshore area. The report, completed in 1985,
divided the study area into five precincts which included a Fredrickstown foreshore area
covering a similar area to that of the existing study area and associated boat harbour. This
provided for the relocation of Princess Royal Drive, a pedestrian access bridge across the
railway and a resort hotel/residential area with associated boat harbour. Preliminary
design guidelines for land use and building design were also incorporated into the study.
The study findings were incorporated into the Albany Tomorrow Strategy Report which
outlined development options for the Town of Albany and was presented to the State
Government in August 1985. This study represented the first of a number of concept
plans for the Albany foreshore.
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2.1.2 Albany Foreshore Development Study - 1989
As a result of the formation of the GSDC, the State Government in 1988 approved
funding of $5.8 million to relocate the Westrail marshalling yards and workshops eastwards
towards the Albany port area, effectively freeing seven hectares of foreshore land for
redevelopment. In May 1988, the Authority appointed a multi-disciplinaiy consulting
team to prepare a plan for the redevelopment of the Albany foreshore.
The study was completed in early 1989 and considered the integration of the foreshore
with the town, design guidelines, 150 boat capacity marina, traffic access, parking, a boat
ramp, market and financial analysis and an implementation strategy. After an investigation
of opportunities and constraints, these aspects were incorporated into four prclirninaly
development options, which were then made available for public comment. From these,
two revised options were finalised and assessed in terms of infrastructure, land values,
environmental constraints and economic impacts. Both options included a boat harbour,
residential housing and a hotel complex, much of which was to be located on reclaimed
land. These options also included the realignment of Princess Royal Drive and the railway
immediately south of Stirling Terrace.

2.1.3 Albany Foreshore
Guidelines 1993

Redevelopment: Detailed Urban Design

As a result of the earlier studies, a basic planning concept for redevelopment was adopted
by the GSDC and endorsed by the Town of Albany Council in 1990. The endorsed
elements of this option were the proposed alignment of road and rail traffic, the
connection of York Street to Princess Royal Drive and the concept of separate
development precincts. As a result, the GSDC then initiated a study to produce a
development strategy concept with associated design guidelines.
The concept plan endorsed by the GSDC was divided into development precincts
reflecting broad land use zones. These land uses were based upon urban design issues
such as pedestrian access, vistas, scale, climate and views. Emphasis was also placed upon
the interface between land and water. On a design level, consideration was also given to
the provision of services and public open space. For each of the development zones,
detailed design guidelines were provided for the development of character, development
standards, detailed design, development approval processes and public area treatments.
Subdivision design for each development precinct was also provided.
The final report was endorsed by the Albany Town Council and adopted as council policy.
The Detailed Urban Design Guidelines provided a comprehensive approach to the
foreshore redevelopment project, allowing development of the final concept plan in early
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1994. The final concept plan was released by the Premier in July, 1994. At this time,
project management was transferred to LandCorp.

2,1.4 Current Status ofPlanning

Due to the relatively small area of land available and the high costs associated with the
creation of waterfront infrastructure, the project has always been unviable and unable to
proceed on a commercial basis. Within these constraints LandCorp has refined the
concept plan to minimise the costs and maximise the potential for revenue. Reclamation
has been proposed as a way of increasing the potential land development area.
The land development project is proceeding with the support of the State Government
and the provision of funding of up to $3.4 million to enable the development to proceed
on a break-even basis. This funding will assist in the creation of a number of public
benefits including an upgrade of the Town Jetty, a new public square, pedestrian overpass,
public ablutions and landscaping. These funds are in addition to the $10 million spent to
date by all levels of government in the relocation of the former railway yards, relocation of
Princess Royal Drive and the planning and site preparation.
In July 1994, ERM Mitchell McCotter was appointed by LandCorp to prepare a structure
plan for the development of the foreshore area. The purpose of the structure plan is to
guide land use and development on the Albany Foreshore which will reunite the town
with its waterfront through a diverse range of land uses which reflect the towns maritime
histoiy and the tourism, recreational, residential, cultural and commercial opportunities of
the site. The structure plan also coordinates the statutoly planning processes necessaiy to
commence development.

2.2

PROPOSED DEVELOPMENT

2.2.1 Development Overview

The vision for the Albany foreshore redevelopment is as follows:
"To extend the Albany town centre to the waterfront, creating a mixed use
waterfront precinct that will he a focal point for residents and visitors. The
development will emphasise and complement the historic and maritime features of
Albany through a high standard of urban design and will provide opportunities
for local economic development".

is
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The area covered by the proposed development is shown in Figure 2.1. The Structure
Plan has evolved from earlier concept plans such as the 1985 Albany Foreshore Precinct
Study, the 1989 Albany Foreshore Development Study and the 1993 Detailed Design
Guidelines. The structure plan identifies the principles and objectives of land use for the
redevelopment of the town's waterfront. These land uses are divided into development
precincts which are also shown in Figure 2.1. Development of the site is proposed to
include:
ci

reclamation of a maximum of 3.5 hectares and a minimum of 2.4 hectares of land;

a

provision of services including drainage, sewerage and water mains and power;

ci

the creation of five major precincts including Maritime Precinct, Town jetty
Precinct, Accommodation Precinct and Town Square Precinct and the Western
Precinct as shown in Figure 2.1; and

ci

creation of rock revetment walls on all seaward precinct boundaries with the
exception of the Town Square boundaiy which will be constructed in pre-cast
concrete, to protect the development from wave and storm action.

The development will not involve any dredging. Should dredging be contemplated at a
later date, then it should be carefully planned and should be the subject of a separate
environmental impact assessment.
The structure plan provides for predominantly residential land use at the western end of
the study area. The residential area has been designed to promote views from the
Residency Museum to the town jetty while providing recreational parkland along the
foreshore areas. This Western Precinct area will involve the largest area of reclamation,
the extent of which is dependent on more detailed planning and design.
The town square and surrounding foreshore areas have been designed to promote the
extension of York Street while directly linking the town to the waterfront. The square is
bordered by retail/commercial uses on either side with an opportunity for residential
above. The square also serves as a formal civic/cultural use. To the east of the town
square lies a mix of residential and commercial land.
Between the market square and the town jetty lies an area suitable for a variety of tourist
and residential accommodation. This use complements the existing uses of the jetty which
include tourist and commercial purposes. The area east of the town jetty has been
designed to accommodate industrial maritime uses. Part of this area would be suitable for
a future marina site, however, a marina is not included in this proposal. Future proposals
to develop a marina would require separate environmental assessment.
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A number of other key elements are evident in the structure plan. Continuous public
access is provided along the foreshore with a variety of beaches, promenades and rock
walls. Pedestrian access will be facilitated with an overpass from the old railway station,
now the tourist bureau, to the town jetty. An emphasis is placed on landscaping to
accentuate connections with the town and the foreshore.
While the structure plan details broad urban design and land use details for the Albany
Foreshore, this CER deals specifically with the impact the reclamation of land into
Princess Royal Harbour and its associated servicing. Environmental impacts of specific
developments on the site may require independent environmental assessment prior to
construction.

2.2.2 Extent of Reclamation
The total land area of the project is 8.6 hectares including a maximum reclamation area of
3.5 hectares. A more likely scenario is for reclamation of only 2.4 hectares from 1-lanover
Bay. The precinct boundaries shown on Figure 2.1 represent the maximum extent of
reclamation. The more likely reclamation line is also shown.
The final extent of reclamation of Princess Royal 1-larbour will be determined by the need
to protect vistas from key vantage points, detailed engineering design and detailed cost
benefit analysis. While some of these details have already been determined, others will not
be finalised until detailed planning is carried out as part of the precinct design guidelines.
Changes during the planning process may result in minor alterations to the extent of the
reclamation which is to be carried out.
To allow for these changes, precinct boundaries have been designed to accommodate any
foreseeable reclamation that may occur. For the purpose of the CER, assessment will be
carried out for all areas within the precinct boundaries, as indicated on Figure 2.1. While
it is unlikely that all this area will be reclaimed, investigation at this stage will reduce the
need for future environmental assessment.

2.2.3 Servicing For the Site
Servicing for the site will utilise existing infrastructure where possible, which would
include slight extension of the existing stormwater drains at the end of York Street. These
will include baffle systems to minimise the impact of any industrial road spillage. The site
will be connected to the town sewage which is currently pumped from a site at the base of
York Street. If finished floor levels are at 2.3 metres Al-ID, gravity flow may be possible.
If not then a second pumping station may be required. This would be located north of
Princess Royal Drive. Power lines will be underground.
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2.3

STAGING AND EARTHWORKS

2.3.1 Introduction

Reclamation of harbour areas will occur generally in accordance with the proposed
Structure Plan and primarily within the Western, Town Square, Hotel and Town Jetty
Precincts.
Staging is uncertain at the time of writing, but it is anticipated Stage 1 will provide for the
construction of the Town Jetty and Town Square Precinct development sites. It is likely
the Western Precinct and Maritime Precinct sites will be developed in a subsequent stage,
with the 1-lotel Precinct site concluding reclamation works. Little reclamation is currently
envisaged within the Maritime Precinct, however provision has been made for future
consideration of a marina. Any development or reclamation associated with a marina
would be the subject of separate environmental impact assessment.

2.3.2 Earth works
Reclamation will consist of formation of rock revetments or hard wall structures in
accordance with architectural requirements. Clean sand fill will then be placed behind
revetment walls to form development areas with site levels at a minimum RL 2.0 AHD
with minimum floor levels proposed at RL 2.3 AHD.
Water trapped within the revetment walls will be allowed to escape through overflow
pipes strategically placed to minimise discharge of turbid water and maximise circulation of
discharged water. Clean sand fill will be sourced from either a stockpile of dredged
material from the Port of Albany, if available, or from established sand quarries.

2.3.3 Sea Wail Construction
Rock revetment walls will be formed by initially constructing an earth or limestone bund
over the alignment of revetment walls. The bund will serve the purpose of defining areas
of fill and containing water prior to its controlled discharge. Layers of armour rock will be
placed on the bunds, carefully specified to resist anticipated wave and storm impacts.
Hard walls expected to be adopted in the Town Square area will be constructed of pre-cast
concrete, masonry or other similar materials. These structures will require dewatcring of
the immediate area to facilitate proper bedding and foundation construction.
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Dewatenng will be undertaken by forming earth bunds as described above and pumping
water from the construction site. It is proposed that discharge water would be directed to
a settlement pond or other reclaimed areas before flowing into the harbour in a similar
fashion to the procedures for reclamation. Once walls are completed, bunds would be
removed and the seabed reformed. This process is illustrated on Figure 2.2 and would
involve:
the construction of a retaining wall prior to introducing fill into the reclamation
area;
o

placement of drainage pipes to allow water to flow from inside the retaining wall
into Hanover Bay. These pipes would be placed in locations to allow for maximum
circulation of discharged water; and
gradual introduction of fill into the area inside the retaining wall which will push
water into the harbour via the purpose built drainage pipes.

The exception is the Town Square Precinct which would involve the placement of a precast concrete wall on the southern side of the town square. A retaining wall would be built
prior to putting the concrete walls in place and the area would be dewatered as shown on
Figure 2.3. This water should be pumped into a second fill area, such as that which will
be used for the Western Precinct, to allot it to settle before entering the harbour. This will
reduce the potential for turbidity and sedimentation in the harbour and therefore
minimise impacts on seagrasses.
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Chapter 3

DESCRIPTION OF THE EXISTING
ENVIRONMENT
This chapter provides a description of the existing terrestrial, marine and social
environments of the area of Albany foreshore proposed for redevelopment. This includes a
description of soils, flora and fauna particularly seagrasses, water quality, circulation and
climatic patterns, heritage and existing noise from traffic and other surrounding activities.

3.1

TERRESTRIAL ENVIRONMENT

3.1.1 Soils: A General Descriotion
This section is based on the field and laboratory work undertaken by Wood & Grieve
Engineers (1994).
Field work consisted of 45 backhoe holes throughout the site, with records taken of
material stratification with depth of excavation, Sand Penetrometer testing at each test hole
and collection of water and soil samples. This Geotechnical and Site Contamination
Investigation (Wood and Grieve Engineers, 1994) identified the soil types on the site and
the depth to ground water. Soil types mainly consisted of sand varying in colour including
Cream, Grey, Brown, White, Yellow and Red and varying in coarseness. Some areas had a
Brown top soil cover, while other shell>', gravelly and clayey soil patches were also found.
Domestic rubbish, dark organic matter, building rubble, limestone, rock rubble and coal
were also found among the samples, helping to define areas of contaminated soil which is
proposed to be cleared before the loreshore development takes place. Due to the
relocation of Westrail facilities, and recent construction of a new road alignment along
Albany Road, the majority of the site is cleared, and level. The area is covered with varying
degrees of topsoil material, in which a mixture of weeds and grasses act to stabilise the
surface. Ground conditions include typically free draining sand at the surface.
Sand Penetrometer tests carried out on the site by Wood & Grieve Engineers show
consistent trend of very good compaction across the site.

94W125RP1114 FEBRUARY 1995
URAVr FOR PUBLIC COMMENT

3.1

3.1.2 Contaminated Material
The study area has been identified as having three separate sections in which removal of
unsuitable material is recommended by Wood & Grieve Engineers. The three sections; A,
B and C, are shown in Figure 3.1 and the quantities in each are provided below:
Section A - 7,500 m3;
Section B - 4,400m3; and
Section C - 3,000m3.
Section A has been identified as the former rubbish tip. This area contains a variety of
domestic refuse items, including glass bottles, organic matter, building rubble and other
material. Similarly, Section C presents a highly variable mixture of soils, which can be
related to prior land use as the jetty access. Material in these Sections is unsuitable due to
the potential for excessive differential settlement with adjacent ground.
Section B has been identified as the former Westrail fuel store site and has been found to
be hydrocarbon contaminated. Samples of the hydrocarbons have been taken and have
been found to be marginally above the acceptable levels of contaminants allowed in soil to
be disposed of as special fill. These soils would be treated in accordance with procedures
recommended by the Office of Waste Management for the treatment of such materials
before being disposed.
Treatment procedures for the disposal of material from Section A have already been
established with the Town of Albany and agreement has been reached with the Town to
dispose of the remaining material in Section A at the Hanrahan Road refuse dump. This
resulted from activity conducted by MRWA in 1992, when adjacent sections of the rubbish
tip were removed from the site to enable construction of the realigned Port Road.
Material excavated was dumped in a specially prepared site at the nearby Flanrahan Road
domestic rubbish tip. It is recommended that all material from Sections A, B and C be
removed using an excavator and transported by trucks to the Town of Albany, 1-lanrahan
Road refuse tip. The total earthwork costs have been estimated at $275,000. This includes
the cost of clean filling the excavated areas.

3.1.3 Hydrogeology'
The site is covered with valying degrees of topsoil material but constitutes typically free
draining sand at the surface. As part of Wood & Grieve Engineers' Lakes and Drainage
Review (1994), groundwater levels were noted throughout the site and were found to be
low. Groundwater levels vary from below natural surface 1.10 metres to 1.8 metres
throughout the site.
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Figure 3.1

CONTAMINATED SOIL SITES RECOMMENDED FOR REMOVAL

L
Source: Wood and Grieve FNG!N!ERS (14)

A limited number of slotted PVC pipes piezomcters were placed in the foreshore to
monitor groundwater as part of the investigation. Standing groundwater levels and
salinities are shown in Table 3.1.
Results show that groundwater is low in salts and indicates that saltwater is not affecting
the shallow aquifer. Groundwater flow is from north to south and discharges to the
Harbour. The proposed development is not expected to impact on this flow.

Table 3.1

GROUNDWATER LEVELS AND SALINITY

Piezometer No.
1
2
3
4
5
6
Bolt Terrace

Groundwater Levei
(MAHD)
0.82
0.86
0.51
0.76
0.57
0.4
1.2

Salinity
(PPM)
470
370
240
260
260
-

Source:: Albany Foreshore Lakes and Drvinage Review (Wood & Grieve Engineees, 1991)

3.1.4 Drainage
Plans for the redevelopment of the Albany foreshore require a rationalisation of drainage in
the area. An investigation of the foreshore and drainage catchments has been undertaken
and runoff quality and quantity estimated. Options for the reduction of input of nutrients
to the harbour have been examined.
Princess Royal Harbour is not strictly estuarine and has no major input from rivers. The
wave and tide components act as the major flushing sources. A proportion of Albany's
urban drainage enters the harbour via the study area. While the total nutrient load in
drainage is relatively smali (15% of total nitrogen and phosphorus input), it is important
that it be reduced where possible to avoid adverse impacts on water quality within Princess
Royal Harbour.
At present existing drains discharge directly into the harbour at five locations as shown in
Figure 3.2. Total nutrient loads from these drains have been estimated at 537 lw/year of
total nitrogen and 126 kg/year of total phosphorus. This drainage currently flowsinto the
Harbour depositing sediments at the outlets. The main drainage outlet for Catchments E,
C and D deposits significant sediments as is evident in the aerial photograph in Figure 2.1.
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Run-off from catchment areas totalling 86.1 hectares enters the Harbour through drains in
the study area. This compares with a future site area of approximately 8.5 hectares the
run-off from which will constitute approximately five percent of the total run-off entering
the Harbour through the site. This is shown in Table 3.2.

Table 3.2

TOTAL RUNOFF ENTERING HARBOUR THROUGH
DEVELOPMENT SITE

Catchment
B
C
D
E
Total

Area
19.2
34.7
3.0
10.2
67.1

Flow (mi/yr)
54
98
8
29
189

Nutrient Load (kg/yr)
N
P
27
120
216
50
19
4
64
15
419
96

Source: Wood and Grieve Engineers, 1994
Noin

The catchusent drains B, C, D and E are shown on Figure 3.2.

The Albany Foreshore Lakes and Drainage Review (Wood & Grieve Engineers, 1991)
considered the possibility of a sedimentation lake in the study area. It was anticipated that
a freshwater lake be constructed at the harbour end of York Street, which would use
sedimentation as the primaly method of nutrient removal. It was estimated that a
reduction in nutrient flow to the Harbour from the drains of up to 50% might be achieved.
Another role of this lake would have been to contain any major pollutant such as a fuel
spill, for collection and disposal.
The proposed lake was not included as part of the foreshore structure plan for the
following reasons:
the lake would require a minimum area of 5,000 square metres, taking up a
significant portion of the proposed development area;
ci

the sediment build up at the drain outlet is estimated to contain about 50% of the
nutrients entering the Harbour from the stormwater system, a similar amount to
what the lake would have reduced. Therefore, careful removal of these sediments
through periodic maintenance would essentially achieve a similar result; and

ci

it is proposed that baffles be built at all outlet points to act as velocity attenuators
and traps in case of an upgradient fuel spill. These would perform the same
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function as the lake in detaining the escape of any pollutants into the harbour in
the event of a spill. This would be a significant improvement on the current
situation where little potential for drainage control exists should a significant
pollution event occur in the catchment.
The impacts of the drainage regime are described in Section 4.3 and 4.4.

3.1.5 Flora and Fauna
The coastal vegetation of the Albany region ranges from salt-pruned heath on the coastal
cliffs to tall eucalypt trees bordering the more sheltered areas. The study area only
supports a cover of a mixture of weeds and grasses and a few isolated trees. Because the
site supports little native flora, it provides poor habitat and the amount of terrestrial fauna
is relatively low.

3.2 CLIMATE

3.2.1 WindPatterns
The proposed redevelopment will be exposed to the prevailing winds. The direction of
these winds varies throughout the year. From December to the end of March, winds are
generally easterly in the morning, swinging to south-easterly in the afternoon. From April
to August, the winds typically move from north-westerly in the morning to westerly in the
afternoon. From September to November, morning westerlies typically give way to
afternoon south-westerlies.
Observations taken at the Albany airport indicate that moderate winds are experienced
throughout the year, typically about 3-5m/s in the morning, and increasing to 5-7m/s in the
afternoon. High wind speeds (12.5m/s or 25 knots) may occur, but only for a small
proportion of the total time. These high-speed winds are often from the south-west.
Figure 3.3 and Table 3.3 provide wind data above and below 25 knots respectively. It must
be recognised that the Albany airport is located inland approximately 15 kilometres from
the study site. It is expected that the winds are more moderate at the airport than at the
redevelopment site which is exposed to the south westerlies and south easterlies.

3.2.2 Tides
The astronomical tide at Albany displays daily and twice-daily variations in water level, the
former being stronger. The tidal range rarely exceeds 1.1 metres, and varies with periods
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Table 3.3

WIND FREQUENCY OCCURRENCE FOR SAND PATCH PEAK

Wind
Speed
(m/s)
0 to 2
2to4
4to6
6to8
8 to 10
10 to 12
12 to 14
14to16
16to18
18to20
20to22
22to24

150

450

750

1050

1350

Wind Direction
1650
1950

73
226
338
338
172
76
8
3
0
0
0
0

60
264
495
466
432
62
12
0
0
0
0
0

53
268
447
341
226
36
7
0
0
0
0
0

45
249
362
251
82
21
23
8
0
0
0
0

TOTAL

1234

1591

1378

1041

30
142
412
336
134
38
28
9
9
1
0
0
1139

25
127
340
345
210
91
46
26
14
7
4
3
1238

1

Source

Halpern Clfrk Maurtsdl, 1994

Not:

Table frtdcates- that the dominant windc' are 4 - 8 rn/s windfrom the north-east (45 ")

33
158
274
345
265
165
77
49
20
9
2
2
1399

There is a good indication that the strvngt wind system (3 from the south (150 °to 210 °).

2250

2550

2850

2850

3450

TOTAL

32
151
245
326
295
269
153
104
56
17
4
0

23
162
261
299
184
143
63
39
21
10
1
0

37
215
382
392
259
158
70
32
3
0
0
0

1206

1548

36
188
257
285
197
45
10
2
2
0
1
0
1023

493
2368
4175
4117
2490
1189
517
285
126
44
12
5

1652

46
218
362
393
234
85
20
13
1
0
0
0
1372

15821

of approximately 14 days. Water levels are also influenced by the passage of weather
systems. Sea-level variations of periods longer than a few hours are readily transmitted into
Princess Royal Harbour, and the water-level ranges within and outside the harbour are
virtually identical (EPA, 1990).

3.3

MARINE ENVIRONMENT

3.3.1 Introduction
The methodology used in this assessment of the marine environment adjacent to the
proposed Albany Foreshore Redevelopment consists of:
a review of environmental assessment literature pertaining to the area;
identifying preliminary habitat types and habitat boundaries from a recent enlarged
aerial photograph (WA 2951(c) Runi (5157 - 5166) Princess Royal Harbour
29.1.90 1:20,000);
U

a half day inspection dive carried out on 12 December 1994 to 'ground truth' the
photo information and to inspect other aspects of the marine environment (the
extent of the marine survey area is shown on Figure 3.4) and;
discussion with staff of the Albany Waterways Management Authority, Mr Geoff
Bastyan of Murdoch University, and Philip Brace of CSBP.

Because of the importance of the surrounding environment, a general description of the
local climate and the characteristics of Princess Royal Harbour is provided followed by a
more specific description of the project site.

3.3.2 Water Quality in Princess Royal harbour
The project area lies within Princess Royal Harbour. This harbour is a natural embayment
which is connected to King George Sound by a narrow channel at its eastern end. It has
an area of approximately 29 square kilometres. The harbour is shallow with almost half the
area being less than two metres deep. Shallow sand flats form the margins of the harbour
and are most extensive off the western and southern shores. The harbour has no rivers
entering it. The only sources of fresh water are from groundwater, stormwater Vischarge
and direct precipitation. With its broad shallow banks, calm waters and extensiveseiigrass
meadows combined with nutrient enrichment, substantial fishery and extensive marine
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flora, Princess Royal Harbour highly eutrophic (EPA, 1990) could be said to be a
biologically very productive ecosystem.
The north east portion of the harbour is the deepest and this area has been used for port
facilities. The shipping area has been dredged to a depth of approximately 12 metres
which is the maximum depth of the shipping channel to King George sound.
Research indicates that the water quality of the harbour has declined since the early 1960's
when it was considered to be in 'pristine' condition (EPA, 1990 and AWMA, 1994). With
the expansion in population during the 1970's and the establishment of further industries
along the shoreline the condition of the harbour began to deteriorate. The industries
currently operating and disposing of waste water into the harbour include woollen mills,
fertiliser factory, fish processing and vegetable processing. Port loading and unloading
operations, and vessel maintenance and refuelling contribute additional waste products to
the harbour although these are considered to be relatively well controlled (pers. comm.
Mike Kerr, AWMA).
In the past, the foreshore industries have contributed poilutants to the harbour including
dissolved salts, oils, grease, organic matter, nutrients, dyes, sediment and turbidity. In
addition heavy metals including lead and mercury have entered the western end of harbour
through discharge from the fertiliser works. These metals are found as contaminants in
rock phosphate. About 900 kilograms of mercury entered the harbour prior to the
cessation of discharge from the fertiliser works to the harbour. Fish in this end of the
harbour were found to be contaminated and the fishery in this section was closed until the
levels were no longer considered to be a public health risk in mid 1992 (AWMA, 1994).
Since 1989, when the extent of these problems were fully recognised (EPA, 1989),
management measures have been in place to reduce the level of contaminants entering the
harbour. These measures have been extremely successful and the most recent assessment
of the harbour (AWMA, 1994) shows that levels of heavy metals in the western end of the
Harbour, nutrients, bacterial loading and turbidity are decreasing and as a result general
water quality is improving. However, the levels of heavy metals in sediments in Princess
Royal Harbour generally are still of concern and further research needs to be undertaken.

3.3.3 Sea Floor and Marine Flora and Fauna Characteristics
The project site is located on a shallow bank on the margin of Princess Royal Harbour.
The bank slopes gently from the shoreline to a depth of approximately two metres at the
outer edge of the project area. To the east side of Town Jetty the depth varies fro zero to
five metres. It is assumed that the eastern side is deeper because of the historical dredging
for tug boats and whale chasers. The bank is composed of sand with minor surface
accumulations of finer sediments in sheltered areas.
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The two major seafloor habitats in the project area are bare sandy seafloor and seagrass
meadows. Minor habitats include the rock (ironstone) groyne and jetty piles forming the
Town Jetty, and old mooring blocks, chains and debris scattered over the seafloor. The
sandy seafloor forms a band adjacent to the shoreline and is largely devoid of vegetation,
possibly because it is exposed at extreme iow tide levels. Fauna in this habitat consists
mainly of benthic fauna, such as bivalve molluscs and polychaete worms, which burrow and
live in the sediments. This habitat would also be used by transient schools of fish including
whiting, yelloweye mullet and garfish.
The seagrass meadow occupies a substantial part of the area surveyed as shown on Figure
3.3. Where depth allows in other parts of the Harbour seagrasses can extend to depths of
six metres. The meadow in the area surveyed can be subdivided into the following
categories;
El
13

Posidonia australis meadow;
Posidonia sinuosa meadow;
Seagrass patches; and
Degraded seagrass meadow.

The distribution of these categories is shown in Figure 3.5 and discussed below. The
Posidonia australis seagrass species is largely free of epiphytes and other algae and appears
in a healthy condition. A few P. australis plants were flowering at the time of the
December survey.
Posidonia sinuosa meadow occurs on the deeper seaward side of the Posidonia australis.
Leaves of Posidonia sinuosa are covered to varying degrees by epiphytes with substantial
amounts in some areas. This meadow is probably fairly stressed by the amount of algal
material. Some P. sinuosa also occurs along the inner margin of the P. australis meadow.
Clumps of seagrass (P. sinuosa and Amphtholus antarctica) occur at low density in shallow
water inshore of the more extensive meadows. These patches form a mosaic on the sandy
seafloor and have an estimated density of 10-15%.
Degraded seagrass meadows occur on the eastern side of the Town Jetty where seagrass
either has disappeared from some of the habitat where it would have originally occurred,
or is present as sparse meadows. The resulting exposed seafloor is sandy with a minor
accumulation of fine sediments.
Throughout the seagrass meadow habitat where seagrass persists, a wide range of fauna
occurs. These include fish such as weed whiting, striped trumpeters and browk spotted
wrasse, gastropod molluscs grazing along the seagrass leaves, particularly P. austratis teaves
and a variety of cryptic fauna hidden within the seagrass meadow. Sandy patches within
the seagrass meadow or areas of degraded meadow support a different fauna including
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seastars (Astropecten) solitary ascidians (Pyura), razor shell (Pinna bicolor), gastropod
molluscs and sponge colonies embedded with muscles. Fish utilising the sand patches
include stingrays (Urolophosus mucosus) and dragonets (Caflionymidae). Other fish which
will at times move over the seagrass meadows of the project area include all the common
estuarine fish such as yelloweye mullet, Australian herring, King George whiting, cobbler,
flathead and leatherjackets.

3.3.4 Seagrass Growth and Impactc ofNutrients

The biomass of seagrass in Princess Royal Harbour has decreased from about 11,000
tonnes in 1962 to less than 500 tonnes in 1988. The 1988-89 environmental study into the
condition of the Albany harbours (EPA, 1990) identified the main cause of loss of seagrass
as excessive nutrients (mainly phosphorus and nitrogen) within the harbour waters. These
nutrients stimulated the growth of macroalgae which then smoothers the seagrass which
are dependent on high levels of light for growth. Hiliman, et al (1991) found that light was
the most important factor affecting seagrass biomass and leaf growth in Princess Royal
Harbour..
Another factor which is very likely to have contributed to the decline of seagrass was a large
scale dredging program carried out between January 1978 and August 1979 when 1.2
million cubic metres of material was dredged (C. Bastyan pers. comm.) by the Albany Port
Authority for ship handling process. Much of this dredging occurred during the summer
period and would have resulted in a plume of suspended sediment which could have both
reduced light penetration to seagrasses and caused smothering and obstruction on the
surface of the plant material. Poor water quality was evident at the time of the 1979 survey
with average secchi disc values of only 2.2 metres, compared with over six metres in 1994,
(G. Bastyan, pers. comm).
Because seagrasses carry out nearly all of their growth in the summer period when days are
long and light levels are high and have to store energy for the winter period when no
growth occurs, the meadows are likely to have been adversely affected by this dredging.
Good management of seagrasses therefore requires that disturbance during the summer
period is minimised. Seagrasses are vulnerable also in respect to their comparative growth
rates. The plant biomass of seagrass can double in 1.6 years (EPA, 1990). Macroalgae on
the other hand grows all year round and given ideal conditions can double its biomass in 12
days. Whilst macroalgae appears to be the main cause of seagrass loss in Princess Royal
Harbour, epiphytes attached to the seagrass are the main cause of loss in Oyster Harbour.
In addition to major reductions of nutrients entering Princess Royal Harbour duto better
management and treatment, the AWMA has undertaken algal harvesting since 191 using
suction harvesting boats. During the period 1991 to the end of 1994, 44,665 cubic metres
of macroalgae was removed. For the period July 1993 to June 1994 19,000 cubic metres of

is
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algae was removed from the harbour (AWMA, 1994). This has significantly reduced the
algal biomass which reduces its reproductive base, and removes substantial quantities of
nutrients from the biological nutrient pooi in the harbour.
The 1994 Waterways Management Report prepared by AWMA showed that there has
been a significant reduction in macroalgae accumulations over most of the harbour. It is
now the south east corner of the harbour which contains approximately 73% of the
macroalgae biomass. Being more concentrated, this area of macroalgae can be harvested
much more effectively than a low concentration over a large area. The improvements in
the harbour are generally attributed to a reduction in external nutrient loading through
management of inputs, and a reduction in internal loadings caused by aeration of
sediments and macroalgae harvesting.
It is estimated that 170 tonnes of nitrogen and 30 tonnes of phosphorous were contained in
the sediments of the harbour in 1989. Deriving an annual input to the sediments and
taking into account biological uptake and other factors an assimilative capacity (see EPA,
1990, pp 72-3 for definition) for the harbour was derived by the EPA (EPA, 1990). It is
probable that the EPA targets for phosphorus input to the harbour (seven tonnes) will be
met in 1994. With the closure of Metro Meats and the King Point outfall it is probable
that the 1994 figures for nitrogen will be close to EPA targets (20.1 tonnes). If these
targets are met then it is probable that the reduction of nutrients in the water column will
cause a further decrease in algal growth and improve general water quality. This in turn is
likely to aid in the recovery of seagrass meadows in the decades to come.

3.3.5 Significance of Seagrasses

Seagrass performs an important role in stabilising areas of sand on the seafloor. As a result
its presence can reduce littoral drift and major changes to shorelines. It also acts to
disperse wave energy and provides an area of deposition for sediments. Biologically,
seagrasses are known to be one of the major sources of primary production by converting
sunlight and waterbome nutrients into organic matter. They are also believed to be
nursery areas for a range of fish and other marine organisms.
As mentioned in Section 3.2.5 seagrasses are vulnerable to low light levels and disturbance
during summer growth months. In addition, their growth rate is not great due to the long
dormant winter period. Posidonia for example have very slow growing rhizomes that do
not branch readily. There appears to be poor establishment of seedlings from seed
dispersal and it is possible that it may take decades to develop mature meadows of
seagrasses.
t
With 90% of the seagrass in Princess Royal Harbour lost up to 1988 and biomass
monitoring in 1991 and 1992 indicating that the situation has not changed significantly the
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protection of the remaining stock is considered to be extremely important. However, with
industrial inputs further reduced due to closing of two major sources of nutrient input and
with nutrient targets likely to be met, the containment of macroalgae accumulations, must
improved light penetration due to lower turbidity and the beginnings of a recovely in
seagrass density in some areas, there is the prospect of further improvement in the health
and biomass of the species. Artificial re-establishment technology for seagrass is poorly
developed and is associated with a very high cost (Kirkman, 1989). Consequently it is not
currently considered a viable option for assisting recoveiy of seagrass beds in large areas
such as Princess Royal Harbour (C. Bastyan, pers. comm., 1994).

3.3.6 Water Quality and Circulation

Coastal Processes
There are many processes of sediment transport active along any coastline. The interaction
of these coastal processes in Princess Royal Harbour has the potential to be influenced to
some degree by the proposed reclamation work. There has been some interference with
the natural coastal processes at the Albany foreshore by previous reclamation and the
construction of the Town jetty creating a breakwater.
The dominant coastal process operating in the area of the Albany foreshore is a longshore
drift driven by wind patterns and tidal currents. Longshore drift refers to the movement of
waterborne sediments along the coastline. In Princess Royal Harbour as a whole the
direction of this movement changes from a clockwise to an anti-clockwise direction
depending upon wind direction. Water current directions close to the Albany foreshore
are complex and have been influenced by the construction of the Town jetty. Figure 3.6
shows the circulatory patterns in Princess Royal Harbour and the study area.
Water movements west of the jetty are predominantly easterly and this has resulted in a
slow accumulation of sediments in this foreshore area. To the east of the jetty the
dominant water movement tends to be in a westerly and southerly direction and has
resulted in minor accumulation of sand on the eastern side of the jetty. The velocity of
water movement in the vicinity of the foreshore area tends to be slower due to the shallow
water depths, as shown on the aerial photograph in Figure 2.1.

Circulation.
The waters of Princess Royal Harbour are frequently well-mixed vertically by theaction of
wind (EPA, 1990). Dissolved or suspended pollutants become well-mixed vertically within
about one kilometre of the discharge point. The pollutants therefore have frequent contact
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with the bottom-dwelling plants and animals. Horizontal circulation induced by wind and
to a lesser extent by tide and density forces, promotes broad horizontal mixing of effluents
throughout the harbour.
The combined water movements within Princess Royal Harbour due to wind and time
promote net water exchange between Princess Royal Harbour and King George Sound.
The time required to flush discharged pollutants from the harbour may vary with location
of the discharge and the season, but typically 90% of materials flush in about 20 days (EPA,
1990). Reclamation of areas such as for this project would have an insignificant effect on
the circulation and flushing patterns of the harbour, but may have localised effects on
circulation close to the foreshore.

iii.

Water Quality

Data in Hillman et al (1991) shows that water quality characteristics of Princess Royal
Harbour are close to that of the broader ocean, as represented by King George Sound.
This is presumably due to the good tidal interchange and the low external inputs of fresh
water that would derive in other situations from incoming streams and rivers.
0

Oxygen Saturation

Water is well mixed in the harbour (DCE, 1985) and the broad exposure to prevailing
winds gives dissolved oxygen levels (as percentage of saturation) similar to ocean levels
nearby (Hillman et al, 1991).
0

Salinity

Salinity varies only marginally above and below that of sea water and is related to the
changes induced by the summer and winter seasons. As a result of the larger residence
times of water in the harbour, the salinity is usually higher than in King George Sound due
to evaporation and lower in winter due to freshwater input. Seasonal fluctuations in
salinity are not very pronounced in Princess Royal Harbour due to its small catchment and
lack of riverine input of fresh water. Seasonal water temperature fluctuations range from
about 30°C - 21°C. Mean dissolved oxygen concentration is always very close to saturation.
Water clarity is lower than in King George Sound. A similar pattern can be observed for
total suspended solid concentration (EPA, 1990).
o

Total Suspended Solids

Total suspended solids are generally slightly elevated above those of King Ceorg Sound,
however the organic content of these solids is very similar to that of King George Sound
(Hillman et al, 1991). Chlorophyll 'A' levels are slightly elevated above open marine waters
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through most of the year due presumably to the increased development of free floating
algae or phytoplankton.
0

Turbidity

Turbidity is strongly affected by wind conditions, effluent inputs, dredging, natural riverine
input, and by proliferation of phytoplankton and free floating algae. In the 1979 study
(Atkins et al, 1980) of Princess Royal Harbour the secchi disc depth was 3.2 metres
indicating high levels of turbidity. In 1988 the harbour water had a mean sechhi disc
reading of 2.2 metres, indicating a further increase in levels of turbidity. In contrast, the
1994 figure was approximately six metres, indicating a dramatic improvement. Strong
winds can still elevate the levels of turbidity however this is generally short term. The high
levels of turbidity encountered in the 1979 may have been related to dredging whereas the
levels in the 1988-89 study were more likely related to nutrient induced algal growth and
industrial inputs.
0

Nutrients

High nutrient levels flushing into Princess Royal Harbour have had a detrimental effect on
its water quality. The nutrients nitrogen and phosphorus enter the Harbour in industrial
wastes discharged directly into the harbour, fertiliser carried by creeks and drains from
agricultural land, urban runoff from Albany and in groundwater.
A comparison of the amount of nutrients entering Princess Royal Harbour indicates that
levels have significantly dropped although they are still above the target set by the
Department of Environmental Protection (DEP). Compared to 28.7 tonnes of phosphorus
in 1988 only 8.5 tonnes is now entering the harbour, comparing well with the DEP target
of 7.0 tonnes (AWMA, 1994). The DEP target for nitrogen is set at 20.1 tonnes which
compares with 44.8 tonnes entering the harbour in 1993 and 63.9 tonnes in 1988 (AWMA,
1994). The main nutrients in the harbour water are nitrogen and phosphorus. Levels of
inorganic phosphate, nitrate and ammonia are slightly above King George Sound which is
considered to represent a well flushed marine water body. Monitoring in 1987 and 1988
by the Albany Waterways Management Authority showed a substantial increase in these
constituents in both the harbour and King George Sound following the first winter rains.
Organic phosphate and organic nitrogen did not show distinct trends of this type.
0

Heavy Metals and Other Pollutants

Other contributors towards poor water quality include heavy metals, pesticides and
bacterial pollution. The issue of heavy metals and sediment contamination has not been
well researched in many parts of the harbour however some relevant comments can be
made. Heavy metal contamination in the past was primarily caused by industrial
discharges, which have now been substantially reduced. Although heavy metals in Princess
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Royal Harbour are no longer at hazardous levels, they exceed environmental criteria and
therefore continue to be monitored. During the late 1980's the levels of mercury in some
fish were discovered to be above Health Department levels due to mercury contamination
of drainage water from the CSBP fertiliser works. The fishery (including all fish, molluscs
and crustaceans) on the western end of the Harbour was closed in 1984, however it was reopened in mid 1992 and no subsequent problem has occurred. Lead is known to be a
contaminant in the same area of the harbour, however the levels are low and it does not
extend to the project area being considered.
In 1990 CSBP monitored two sediment sites in proximity to the redevelopment site (P.
Brace, pers. comm., 1994). They are site 15, approximately 800 metres to the west of the
Town Jetty in shallow tidal waters, and site 49, approximately 300 metres south east of the
Town Jetty in six to seven metres of water. The results of this monitoring are shown in
Table 3.4.

Table 3.4

RESULTS OF SEDIMENT MONITORING
Site
Site 15
Site 49

Pb (mg/kg)
4
2 1-28

Hg (mg/kg)
<0.1-0.03
0.32 - 0.33

Source:: CSBP, 1994

Site 15 is representative of general background levels within Princess Royal Harbour. The
levels at site 49 suggest sediments are contaminated although this contamination is minor.
The source of contamination is considered to be more likely associated with town runoff or
harbour activities rather than the old CSBP outfall which was located at the western end of
the harbour (P. Brace - CSBP, per comm). No data on heay metals in the water column
was found although it is unlikely to be an issue as the mercury contamination of fish was as
a result of bioaccumulation through the food chain. Minor quantities of chrome and zinc
have entered the harbour from the Albany Woollen Mills effluent. The sources of these
metals has been identified and changes made to eliminate them. As a consequence they
are no longer a water quality issue.
Organochlorine pesticides are still present in initial urban drain flows following the dry
summer period. As organochiorines are now banned for agricultural use in WA, residual
levels in soils should decline over time, resulting in decreasing amounts entering the
Harbour. Small quantities of organochiorine pesticides were identified in the effluent of
Southern Processors and the Albany Woollen Mills however tests of contaminant
concentrating shellfish in the mixing zone of the discharges shows levels well below human
health criteria (EPA, 1990).
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Bacterial pollution is significantly reduced as a result of the closure of the Metro Meats
Abattoir, and should cease to be a significant issue when WAWAS King Point sewage
treatment plant is closed in early 1995.
Oil or other pollutants are mainly caused as a result of discharge of ballast waters from
ships, waste water from harbourside industries, or spillage at times of refuelling, loading or
unloading vessels. In 1989 less than 100 tonnes of oil and grease entered the harbour
along with approximately 300 tonnes of BOD and 300 tonnes of solids (EPA, 1990). These
figures have been reduced significantly due the closure of Metro Meats abattoirs.

3.4

SOCIAL ENVIRONMENT

3.4.1 Land Use
The Albany foreshore site is largely vacant due to the relocation of former Westrail
facilities, and the recent construction of the new alignment of Princess Royal Drive. The
Town jetty currently houses a single boat ramp used for the launch of recreational vessels
and also provides berthing for two tourist vessels, the harbour pilot boat and a tugboat.
There is currently a proposal to relocate the pilot and tug boat to a site adjacent to Port
authority land to the east.
The jetty also provides limited berthing for recreational vessels. The jetty groyne and
adjacent land also provides car parking for use on a temporary basis. There is a proposal to
redevelop the town jetty to provide for greater community use and this has been informally
assessed by the EPA.
The Residency Museum and Major Lockyer Park which surrounds the museum, are
located immediately west of the foreshore redevelopment site and are shown in Figure 2.1.
The museum is a major tourist attraction in the town and attracts a large number of visitors
each year. This area is also the location of a replica of the Brig Amity, the vessel which
carried the first settlers to Princess Royal Harbour. Residential land is located to the north
and west of this site. The Great Southern Railway is the dominant land use immediately
north of Princess Royal Drive which is used as the main freight line to the Port of Albany.
North of the rail line is the town centre, with residential land located to the east and the
west. Both areas of residential land are elevated from the redevelopment area.
The Port of Albany is located immediately west of the site. The port contains three
commercial berths which can accommodate vessels up to 227 metres in length. The port
provides storage for grain, phosphate and other bulk goods, a public weigh bridge and fuel
facilities. Future storage of silica sands and woodchips is planned on the site. The fuel
bunkers are currently located adjacent to Semaphore Point, with further expansion of the
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facility planned in the near future. The Port Authority is planning to provide two
additional berths on reclaimed land on the southern side of Semaphore Point. This
proposal will be subject to formal EPA assessment. The berths will further increase the
ports capacity, especially to handle larger vessels. The potential risk of accident resulting
from activities associated with the Port is described in Section 4.8. Land uses in the study
area are shown in Figure 3.7.

3.4.2 Existing Noise Environment
Background noise levels at a location within the boundaiy of the proposed foreshore
residential development were measured over 15 minute periods for both daytime and
night-time between the hours from 4.00pm to 4.15pm and S.SOpm to 9.05pm on 5 Januaiy
1995. Equipment used consisted of a Bruel & Kjaer type 2231 sound level meter with type
4155 prepolarised condenser microphone. This equipment was calibrated before and after
the measurements and no significant drift was detected.
Background noise measured at this location was due traffic on Princess Royal Drive, sea
birds, wind in trees, dog barking and boats knocking against the jetty at the foreshore. The
measurement location was chosen to be sufficiently far from Princess Royal Drive that
existing road traffic noise was not a dominant source. This allows assessment of typical
existing noise levels throughout the development, as well as assessment of the impact of
road traffic noise at locations closer to the road.
Because environmental noise levels vary with time, statistical descriptors are required to
adequately characterise the noise environment. The L10 level is the noise level which is
exceeded for 10 per cent of the time, and is approximately the average maximum noise
levels. The Ly-J level is the level which is exceeded for 90 per cent of the time, and is
approximately the average minimum noise levels. The Lçyj level is often referred to as the
background' noise level. The Leq level represents the average noise energy during a
measurement period. The measured 15 minute noise levels at the monitoring location are
shown in Table 3.5 below.

Table 3.5

MEASURED BACKGROUND NOISE LEVELS

Daytime
Night-time

Measured Noise Level, dB(A)
L10
Leg
53
51
48
47

The impacts of noise on the existing environment are discussed in Section 4.7.
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3.4.3 Heritage and Archaeology
As preparation for development of the Albany Foreshore, a heritage study was prepared by
Wolfe and Associates (1994). The study identified three areas of potential archaeological
significance, the town jetty, the pedestrian station overbridge and a landfill/rubbish dump.

The Town jetty and Maritime Structures
The town jetty has state significance. It was the gateway to Australia for international
passenger ships arriving from Europe via Cape Leeuwin between 1862 and 1900, and was
the principle landing place for international mails and also immigrants and visitors arriving
in the state. It has been the focus of Albany's commercial traffic from 1862 until the 1920's
and was popular as a promenade and venue for swimming, recreational fishing, rowing and
yachting. The jetty represents the town's strong maritime links and has significant historic,
social. technological, scientific and educational attributes.
The site is an example of a jetty built in the early 1860's and subsequently extended and
rebuilt, leaving part of the 1890's structure intact. This may be the oldest jetty site in
Western Australia that has been in continuous use since the early 1860's. Within this
context the site could be considered rare (Wolfe & Assoc, 1994). The remains of the jetty,
however, are in an unsound condition and are likely to be removed.
It may be possible that piles and other structural remains below the water may be left in
situ following stabilisation. Smaller artefacts discovered during jetty works may be of
archaeological value. These include ballast piles under the reclaimed land in the east side
of the old jetty alignment on the corner of the new alignment of Princess Royal Drive and
the jetty access road.

Pedestrian Station Ooerbridge
The pedestrian overbridge was constructed in 1912 to provide public access to the town
jetty across the Albany Station platform and the railway yard. The original footbridge,
constructed of Jarrah timber and iron, was demolished in the early 1970's. The overbridge
had high local significance and was a noted landmark on the Albany Town Foreshore,
providing both physical and visual links between the Town, the jetty and Princess Royal
Harbour.
While no evidence of the original footbridge remains, redevelopment of the site will
include a replacement bridge in the same location as shown in Figure 3.7. The footbridge
will help to re-establish the link between the Town and the jetty.
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iii.

Landfill/RubbLth Dump

A geotechnical survey by consultants Wood & Grieve indicates that a substantial rubbish
dump lies under fill immediately west of the south end of York Street and south of the new
alignment of Princess Royal Drive, as shown in Figure 3.1.
This site is likely to be an extension of the rubbish dump which lay between Residency
Road and the new alignment of Princess Royal Drive which was excavated and removed in
1992. Artefacts from the site suggest that the dump was in operation from the 1930's to
the early 1950's. This rubbish dump may contain a range of artefact material which may
have the potential to provide data about living standards, industrial development and
technological change during this period. The oldest part of the rubbish dump is likely to
be found near the shoreline and later material further to seaward.
Due to the unstable nature of this landfill area, this rubbish will be removed and the site
remediated before construction commences, as described in Section 3.1.2.

3.4.4 Recreational Use
Recreational use of the Albany Foreshore is currently limited. The recent realignment of
Princess Royal Drive and associated works have hampered access to the foreshore, except
on the town jetty. West of the jetty the foreshore has little recreational value, with a
mixture of rock walls, drainage outfalls and sand accreted beaches. The jetty has significant
recreational values for boating, tourism, recreational fishing and commercial port
operations.
The jetty contains the only public boat ramp close to the town centre, the next nearest
being at Middleton Beach. The ramp is used intermittently during the summer although
indications are that it is rarely under heay use. Limited facilities are also available for
boats to tie up at the ramp during loading and unloading. The redevelopment of the town
jetty will involve the relocation of the boat ramp to a site east of the town jetty or further
east on Port Authority Land.
Two tourist boats operate out of the town jetty, providing whale watching and harbour
tours. Whale watching occurs between the months of July and October, although Harbour
cruises are conducted year round. Tours operate on most days of the week. These berths
will be unaffected by the proposed develqpment, although surrounding infrastructure and
parking facilities will be greatly improved.
The Albany Port Authority currently houses two boats on the town jetty, though these will
be relocated to a site on Port Authority land prior to the commencement of construction.
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Other recreational vessels currently have use of the jetty, and will continue to do so during
and after development.
The beach area immediately east of the town jetty is used for the hire of recreational
dinghies and paddle boats during the summer months. The foreshore area has also been
used for helicopter joy rides. Council has twice issued temporaiy approval for this use on
the old alignment of Princess Royal Drive, west of the town jetty. Further use of this site is
subject to Council approval, and continued use could be expected until development is
complete. At completion of the project an alternative location for helicopter rides would
need to be found.
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Chapter 4

ENVIRONMENTAL IMPACTS AND
PROPOSED MANAGEMENT MEASURES
4.1 INTRODUCTION
The potential environmental impacts of a foreshore redevelopment can be divided into the
effects of construction, and the subsequent effects of the development once construction is
completed, the ongoing impacts. These types of impacts are discussed separately below.

4.2

IMPACTS ON SEAGRASS BEDS AND MARINE FAUNA

4.2.1 Construction Impacts
There are a variety of direct effects which result from the construction of a re-configured
shoreline using a combination of breakwaters, jetties, and seawalls. In cases where major
port facilities have been proposed the possible impacts on the marine environment have
been detailed (Le Provost Environmental Consultants 1991, George 1993). The impacts of
this redevelopment are described in the following sections.
Loss of Seafloor Habitat
The area to be filled will suffer a permanent loss of the present seafloor habitat, however
this is minor compared to the 2,900 hectare area of the whole harbour. The Draft
Structure Plan provides for reclamation within the precinct boundaries up to a maximum
of approximately 3.5 hectares. The existing proposed reclamation line, as shown on Figure
3.5, provides for reclamation of 2.4 hectares of land and would result in a loss of 3.26
hectares of total seafloor habitat, including areas of seagrass likely to recede. When
construction is completed areas of suitable sea wall can be colonised by algae or, by
encrusting sponges and ascidians in crevices. These will also provide protected habitat for
other small marine fish.
Loss of Seagrass Areas
Seagrasses are known to be one of the major sources of primary production, and are
believed to be nursery areas for a range of fish and other marine organisms. Loss of
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seagrass areas will reduce slightly the productivity of the area. Information presented in
Deeley eta! (1992) and shown in Figure 4.1, indicates that over the whole harbour there is
an area of approximately 291 hectares (scaled from 1992 seagrass density plan) of seagrass
with a density of between 15% - >75%. Within the reclamation area there is approximately
0.35 hectares of patchy seagrass estimated at 10-15% density will be directly removed due
to filling. As a result of filling and headland and breakwater construction a new shoreline
will be established. Consequently, seagrass is likely to recede from this new shoreline due
to shallowing, wave action and sedimentation. The distance that the seagrass will recede is
estimated at between 33 metres and 77 metres. A figure of 50 metres has been adopted
for the areas immediately west and east of the town jetty. On the eastern side of the
proposed headland, within the newly formed embayment, the seagrass is likely to recede
20 metres from the breakwater due primarily to disturbance, changes in circulation and
accretion or erosion. At the Town jetty it is estimated that approximately 10 metres of
seagrass area may recede due to disturbance and other factors referred to above. While
this is considered unlikely since no additional development is proposed for the area
immediately surrounding the jetty, the amount of recedence has been estimated. The
extent of seagrass area losses are shown in Table 4.1 and Figure 4.2.

Table 4.1

AREA OF SEAGRASS AFFECTED BY REDEVELOPMENT

Fill/Ilecession Area

West of Main Drain
Direct loss due to fill
Recession of Shoreline
33 metres*
77 metres*
Main Drain to Town
jetty
Recession of Shoreline
(50 metres)
East of Town jetty
Recession of Shoreline
(50 metres)
Total with 33 metre
recession
Total with 77 metre
recession

Area of 45-75%
Seagrass Affected
0.07 hectares

-

0.49 hectares
0.99 hectares

0.35 hectares
0.63 hectares

-

-

0.46 hectares

0.32 hectares

-

-

0.44 hectares

0.84 hectares

0.88 hectares

0.76 hectares

1.34 hectares

1.16 hectares

0.76 hectares

Source; John Monaghon and Msociatea, 1994
Not:

• = lridudes 20 metre recession on the east side of breakwater (0.16 hectares)
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Of the total probable seagrass losses given filling and a 33 metre recession from the
shoreline, 34% of the seagrass area loss would be from the very patchy (10-15%) seagrass
habitat. On the other hand, given a less likely scenario of recession of 77 metre, 41% of the
seagrass area lost will be from the very patchy (10-15%) seagrass habitat with a further
23% from mixed degraded seagrasses.
it is likely that the overall impact on seagrass resources will be between 0.26% and 1.12%
of the total seagrass areas within the harbour. Whilst much of the seagrass resource in the
harbour is at a density of less than 2% there has been no significant decline since 1988.
With increasing water quality and decreasing macroalgae dcnsfties over much of the
harbour it is probable that these areas will increase in density over the coming decade. It
is evident that the impact of the proposed development on the overall areas of seagrass, as
shown in Table 4.2 is small and will not unduly affect the prospects of seagrass recovery in
Princess Royal Flarbour as a whole. However it will be necessary to monitor impacts on
seagrasses to ensure that no significant impacts occur.
If reclamation were to extend to the edge of precinct boundaries shown Figure 4.2 a
further 2.1 hectares of additional seafloor habitat will be removed along with a similar area
of seagrass.

Table 4.2

PREDICTED WORST CASE AFFECT ON PRINCESS ROYAL
HARBOUR SEAGRASS
Areas

Area of Seagrass Lost as a
Result_of Redevelopment

% of Total Area

3.26 hectares

1.12%

3.26 hectares

0.26%

Total Area of 15->75%
Seagrass
291 hectares*
Total Area of<2->75%
Seagrass
1,256 hectares*
Source:
Not:

0

John Mona ghan and Associate, 1994
= Cal culat edfrotn Dedey et al, 1992

Increased Turbidity

Dumping of hardrock or limestone boulders for sea wall rip rap or for breakwaters will
result in minor suspension of fine sediments leading to a temporary increase in turbidity.
Increased turbidity due to rock dumping is unlikely to cause any significant long term
impacts on the existing marine ecology.
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Similarly, filling has the potential to increase turbidity. Increased turbidity has the
potential to reduce light penetration to photosynthetic algae and seagrasses, inhibit filter
feeding animals and inhibit larval recruitment of benthic species, cause physical damage to
benthic fauna, deplete oxygen and cause nutrient enrichment. Different types of fill
material will create different degrees of turbidity. Materials with fine silty or clay fractions
will suspend in the water column for a lot longer than coarse materials. Some limited and
temporary filling may be required to facilitate seawall construction. This will generally only
occur to allow for de-watering of the construction zone for placement of material below
natural water level as described in Section 2.3.3.
Nutrient Release from the Sediments
Nutrients are known to be stored in sediments of Princess Royal 1-larbour. During
reclamation it is unlikely that any of these sediments will be significantly disturbed.
Consequently there will be few impacts on seagrasses or marine fauna from these
nutrients. The filling may have the positive effect of restricting the re-entry of existing
nutrients contained in the sediments.

4.2.2 Ongoing Impacts
It is not anticipated that there will be any ongoing impacts related to the reclamation of the
foreshore area. Seagrasses will be affected by construction of the reclamation area,
however impacts after this time will be related to specific land uses developed on the site.
As indicated in the introduction to the CER, these specific land uses will be assessed
separately.
The Town Jetty currently supports a range of activities which use boats however, the
impacts of boating activity and other activities on the jetty are not within the scope of
assessment of this CER. Any proposals to increase these activities or provide for these
activities will also require separate assessment. Similarly, the current redevelopment
proposal does not propose any dredging. Any proposal to do so would also need to be
separately assessed.

4.2.3 Management Measures To Protect Seagrasses and Marine Fauna
Management strategies to minimise the direct effects of foreshore redevelopment on
seagrasses and marine fauna include:
use cohesionless granular fill material with a minimum silt, clay and orgaiiic
fraction and little or no nutrients during the reclamation process.
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attempt to coniine filling operations to autumn, winter and spring months where
possible to minimise impacts on seagrass growth and use sediment curtains to
prevent sediment transport if filling must be conducted during summer;
placement of fill material be planned and carried out in a manner that causes any
turbid water to be directed away from seagrass areas;
0

confine temporaly filling for seawall construction to only that necessary to allow for
work to be completed. No disturbance should be allowed outside of this area;
excavated sediments for seawalls, where they could contain organic matter,
nutrients, or fine clay or silt fractions, should be disposed of on thy land;
containment and retention of all site contaminants, wastes and run-off; and

El

confirm with construction contractors and operators of construction vessels (eg pile
drivers) measures required to avoid fuel and oil spills.

4.3

IMPACTS ON COASTAL PROCESSES

4.3.1 Assessment of hnpacts
The small amount of land to be reclaimed by the proposed development could have
localised effects on coastal processes in the study area, but these effects are unlikely to be
significant in the context of Princess Royal Harbour as a whole given the good flushing
rates of the harbour. The proposed redevelopment will result in modifications to the
shoreline east and west of the Town jetty. An artificial embayment will be created west of
the town jetty with a proposed seaward extension at the western end of the study site. This
seaward extension will create a headland which will contain the Western Precinct as shown
in Figure 2.1. As the dominant water movement in this area is in an easterly direction, the
seaward extension would tend to reduce velocities and water movements within the
embayment. This may result in greater accumulation of sediments in the embayrrient than
currently occur.
There has been a considerable amount of sediment which has been trapped on the western
side of the town jetty. It is considered that much of this sediment has accumulated from
the main drains located along that area of foreshore and is not solely a result of natural
longshore drift. The drainage outlet is affected by the easterly longshore drift which
causes sediments to be trapped on the western side of the jetty breakwater.
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The construction of the Western Precinct headland will create another obstruction to
natural sediment movement. It may result in additional accumulation of sediments and or
sand from the proposed sand beach around the eastern side of the headland. Monitoring
of this site should be undertaken and if accumulation is occurring a groyne could be
constructed on the beach to prevent further build up.
On the eastern side of the jetty evidence shows that a slow accumulation of sand has
occurred. The existing Town jetty breakwater will protect the proposed re-development
from what little westward Iongshore drift is apparent. The stormwater drains enter the
proposed development within the embayment, however, and this will result in an
accumulation of sediments within the embayment in a continuation of the current process.
The extension of an existing drain to enter the harbour just west of the jetty may
exacerbate existing sedimentation problems. Relocation of this drain to the eastern side of
the jetty where it is exposed to stronger circulation patterns would aid in sedimentation
dispersal.

4.3.2 Management Measures For Impacts on Coastal Processes
ensure that the Western Precinct headland is appropriately designed to prevent
sand from moving in an easterly direction and depositing on the eastern side of the
new breakwater;
U

use washed beach sand a predominant particle size greater than 0.2 millimetres
(medium to coarse sand) in diameter to construct the beach on the Western
Precinct;

El

relocate the proposed drainage outlet to the west of the town jetty breakwater to
the eastern side to maximise sediment dispersal and to minimise sediment build up
in the embayment area; and

o

monitor sediment processes in two locations, on the Western Precinct shoreline
and the Accommodation Precinct shoreline, on a bi-annual basis for a period of five
years. Monitoring locations are discussed in Section 5.4.

4.4

IMPACTS ON WATER QUALITY AND CIRCULATION

4.4.1 Impacts of Reclamation
Most of the activities carried out as part of the development would have few negative
impacts on the harbour water quality.
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The main impacts expected from reclamation works to the Albany foreshore are:
turbid water discharge from reclamation process;
o

temporary dewatering for construction purposes;

13

modification of existing drainage outlets (careful removal of most of the sediments
prior to activities will minimise this impact);

D

temporaly construction works; and

ci

construction of permanent revetment structures within the harbour.

Impacts from these works will be considered when detailing and designing construction
techniques to minimise effects on the existing environment and improve degraded and
silted areas. These techniques will be subject to DEP and AWMA approvals prior to
construction. The main impacts on water quality are described in further detail in the
following sections.
ci

Increased Turbidity. Filling or reclamation operations will cause increased
turbidity which will be of a short term nature. Placement of fill material and rock
armouring for breakwater can create turbid water composed of fine silt, mud and
other particulate matter, some of which will enter the harbour.

ci

Release of Organic Matter. Limited release of organic material will occur provided
that the fill material does not contain such material. With the use of coarse fill
materials it is predicted that the release of organic material will be insignificant and
the BOD or oxygen saturation of the waters will not be substantially changed.

ci

Release of Nutrients. Sediments in the harbour are known to be a significant store
of nitrogen and phosphorus. Any large scale disturbance of sediments could be of
concern for water quality. There is no plan to disturb sediments beyond seawall
construction.

ci

Heavy Metals. Heavy metals are a major concern in the western end of the
harbour and this concern is largely confined to sediments. Heavy metals are not
anticipated in the sediments of the project site and is not anticipated that there will
be any significant increase in heavy metals in the water column unless some
historical contamination of the site has occurred.

ci

Oils and Other Pollutants. Levels of oil and other pollutants in the water column
are not anticipated to rise as a result of the dredging and construction phases.
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There remains a small risk of fuel spillage from construction activities however
procedures for refuelling minimise this risk.

4.4.2 Ongoing Impacts
The following operational impacts have been investigated because they are directly related
to the reclamation.
Reduction of Water Circulation. Once constructed the new embayment west of
the Town Jetty will have a reduced circulation of water. As a consequence
dissolved oxygen levels will be lower, however they are still anticipated to be within
guidelines (EPA 1992).
Contamination by Waterbirds. Water quality may be compromised by excessive
numbers of water birds using the redeveloped area. This would generally only be
an issue if extensive feeding of birds in the water were to occur. If this practice is
discouraged through the use of appropriate signs and regular cleaning then water
quality should not be compromised in this way.
Stormwater Contamination. Stormwater can be a significant source of turbidity,
nutrients, lead, organic matter, and colour which can contaminate a small
waterbody. Stormwater entering the artificial embayment could adversely effect the
water quality. The proposed drainage system has been designed to account for any
pollution events which may occur in the town. A baffling system is proposed which
allows for the clean up of any polluting material, such as fuel, prior to the drainage
water entering the harbour.
At this stage the baffling system does not provide for the collection of litter or
sediment, however, discussions with the engineering consultants indicate that it is
possible to construct litter traps on the eastern and western sides of the town
square precinct to collect litter in this area (J. Tomlinson pers. comm, 1995) These
would need to be cleared regularly by the Town of Albany.
In addition it is possible to construct the drains so that a sedimentation pit is
located underneath the Town Square. This would collect sediments entering
through the drains. This would require the baffling system to provide an adequate
settling velocity to slow the water down as it approaches the sedimentation pit. It
is estimated by the engineers that this system could cater for sediments entering
the system in up to a one in one year storm event. Storm events of a lesser
frequency, which create storm water with a greater velocity, could not be contained
by such a system. However, the implementation of such a system would vastly
reduce the existing level of sediments entering the harbour.
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The proposed development will contribute only 5% of total run-off frorn the
stormwater drains entering the 1-larbour through the site. However, it is
recognised that the reclamation may exacerbate sedimentation through restricting
localised circulation patterns. The proposal to construct sedimentation traps
represents an attempt to minimise the impact of sedimentation on water quality
and circulation.
Nutrient Leaching and Other Input. Any parks and gardens established on the
foreshore area should have a carefully planned fertiliser use which will prevent any
significant quantities of nutrients entering the waterway either by groundwater
flow or buy stormwater discharge.

4.4.3 Management Measures for Impacts on Water Quality and
Circulation
Environmental impacts on water quality and circulation relate to the health of the marine
environment, and therefore, marine fauna and seagrasses. As a result many of the
recommendations for minimising water quality impacts are the same as for minimising the
effects on marine species. They are as follows:
0

ensure that the placement of fill material minimises the creation of turbid water by
complying with management outlined in section 4.2.3;
ensure that measures outlined in section 4.2.3 in regard to oil and oil related
contaminants are complied with;
ensure that any refiieJling facilities related to construction that may be provided are
carefully planned and appropriate measures in place to prevent accidental spills;
the proponent should liaise with the Town of Albany to ensure the project is
designed such that no sewage or waste emanating from septic systems enters the
water body;

0

ensure that a minimum amount of stormwater containing sediments is released
directly into the redevelopment area. This can be achieved through the use of
baffles, litter traps and sedimentation pits located beneath the main drains in the
Town Square precinct and at the drainage outlet currently located near the town
jetty;
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ensure that bird feeding activities are controlled to ensure that pollution of the
water does not occur either as a result of decomposing food or from excessive
levels of bird exereta; and
ensure that an appropriate fertiliser regime is applied to all parks and gardens to
minimise any input of nutrients to the waterway.

4.5

MONITORING OF THE MARINE ENVIRONMENT

An monitoring program should be established to assess the marine resources of the area
and to take the necessary steps to rectify the situation should these resources be
unacceptably threatened. The purpose of the environmental monitoring programs should
be to confirm that important environmental resources (ie seagrasses, fauna and water
quality) are being protected and that predictions made in environmental impact
assessments are correct. If monitoring finds that these resources are being threatened or
that unforeseen effects are occurring, then environmental management should be reviewed
to rectify the situation. While a definitive environmental impact assessment of this total
project cannot be completed until all known activities are defined preliminary likely
components of a monitoring program can be identified at this time. These components are
based on the importance of seagrass resources in the area, potential impacts and
management strategies and are listed below:

u

monitor sand buildup (beyond the predicted shoreline location) at the embayment
heads by undertaking a visual assessment using aerial photographs on an annual
basis and monitoring in two locations for a period of five years;
monitor the area of seagrass affected to ensure that it is no greater than predicted
and record changes through annual mapping using aerial photographs and dive
survey checking of selected transects for a period of three years;

U

monitor the water quality of the embayrnent to ensure it is acceptable through
quarterly visual assessments and water sampling for a period of three years; and

0

monitor all drain outlets from which contaminants could enter the marine
environment and cause deleterious effects on a bi-annual basis after construction is
completed.

'F he Albany Foreshore Redevelopment Project will cause a minor re-co n figu ratio n of the
existing shoreline which will cause the loss of some seagrass, due to direct filling and
recession caused by shallowing of areas adjacent the new shoreline. Most of the seagrass to
be lost is very low density or degraded with only one third being relatively dense Posidonia
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australis meadow. Veiy little sediment disturbance will occur and as a consequence many
issues associated with this activity do not arise. The seagrass loss is small compared to the
overall stocks within the harbour and will not prejudice the recoveiy of seagrass within the
harbour.
This project will not involve dredging. Should dredging be contemplated at a later date,
then it should be carefully planned and should be the subject of a separate marine impact
and management plan. The management strategies outlined in this assessment, when
implemented, will minimise the potential construction and operational impacts to a level
which where they will not significantly impact on the environment. Monitoring of seagrass
and water quality during and following the project will act to verif5 the predictions in this
report and provide an objective basis for determining the effectiveness of the management
measures. In addition data gained in this monitoring will be useful in adding to the
knowledge of the harbour, and aid in management elsewhere.

4.6

HERITAGE AND ARCHAEOLOGY

4.6.1 Impacts on Maritime Archaeology

1.

Exi.sting jetty Structures

The oldest surviving parts of the jetty are the remains of the mail and passenger landing
built in the 1880's and the ruins of the 1893 jetty extension. These remains are unsound
and are likely to be removed. It is possible that piles and other structural remains below
the water may be stabilised and left in situ.

Shipwrecks
No evidence has been found to indicate the presence of any large wrecks in the vicinity of
the jetty. The remains of a small 3.75 metre boat has been discovered in the area by the
Western Australian Maritime Museum and it is recommended that this wreck remain in
situ.

Anchors and Other Large Artefacis
Reclamation and jetty refurbishment work may discover the presence of anchors, cables
and other large maritime artefacts. If these are found, professional maritime archaeological
advice will be required to determine future management.
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Art efact Deposits
The seabed surrounding the jetty has been surveyed for artefacts and samples have been
removed for further analysis (Albany Advertiser, Thursday, 8 December 1994). It is
unlikely that jetty refurbishment will effect any known artefact deposits. The ballast piles
under reclaimed land adjacent to the jetty road will be unaffected by the proposed
servicing of the site. Provision of servicing in other areas, however, may impact upon other
unknown artefact deposits. If this occurs, the management measures outlined below
should be followed.

4.6.2 Impacts on Terrestrial Archaeology

Landfill/Rubbish Dump
Remediation of this area of the Albany foreshore will have some archaeological/historical
impacts. Removal of the buried rubbish may reveal artefacts of historical importance. For
this reason it is recommended that a historical archaeologist is consulted regarding
excavation and removal. This may include the need for a matching brief and other
archaeological work. If required, artefacts of historical importance could then be identified
and removed for further analysis.

Pedestrian Station Overbridge
As no evidence of the original footbridge remains, construction of the new bridge will have
no historical impacts. The design of the new footbridge, however, should be in keeping
with the former structure and the recent refurbishment of the railway station and the old
Post Office.

Buildings, Roads and Railways
Any remains of modern buildings, roads and railways erected on existing reclaimed land
are unlikely to be of historical significance (Wolfe and Associates, 1994). Despite this it is
desirable that remains, if found, are left in situ or recorded for future reference. The
evidence of buildings, roads and railways found on or inland of the original shoreline may
date from a much later period and may be of greater archaeological significance.
In conclusion, reclamation and servicing of the Albany foreshore may have some iiripact
upon archaeological/historical sites, although these would be kept to a minimum with
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appropriate management measures. Future development of the site may also have some
impact upon archaeologicallhistoncal sites, and as such may require further
environment/archaeological assessment.

4.6.3 Management Measures for Impacts on heritage and Archaeology

Wolfe and Associates (1994) outlined the following management measures in the event of
the discovery of artefact material or a specific historical archaeological site:
0

temporarily stop work;
determine the location of the site in relation to fixed datum points;
photograph, using a visible scale; and prepare a brief written description of the
artefacts or site;
determine site significance on the basis of available data;
on the basis of significance assessment the following could be done; continue work,
continue work but avoid disturbance by work around the site if possible and
arrange for further inspection, recording and if necessary professional assistance;
and

0

plot the location of the site on to plans for further reference and to minimise
further disturbance.

If continued disturbance of a site is necessary it is recommended that:
u

a qualified historical archaeologist assess the site and if necessary, undertake a
watching brief during the disturbance phase;

0

record the details of the site and take a sample of artefacts for dating, educational
and other purposes;
arrange the analysis, conservation and storage of artefacts; and
report the findings of the watching brief and artefact analysis to LandCorp or other
designated authority.
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With regard to large individual artefacts, such as industrial machineiy, it is desirable that:
an assessment is made of the significance of the item using appropriate specialist
advice if required;
U

remove the artefact, if this is determined to be appropriate;
stabilise and conserve the artefact; and

U

arrange for the storage and ongoing management of the artefact.

In addition, it is recommended that:
0

historical/archaeological guidelines be drawn up for future foreshore developers;
large artefacts which are recovered are suitable conserved and integrated into the
design of public areas; and
interpretative plaques are mounted at suitable locations which explain the sites
significance and history.

4.7

NOISE IMPACTS

4. Z 1 Noise Criteria
The current Draft Environmental Protection (Noise) Regulations for Western Australia
does not provide guidelines for assessing noise emissions from road traffic, rail traffic or
noise due to activities such as train unloading. 1-lowever, guidelines are provided by the
NSW Environment Protection Authority (EPA) and Roads and Traffic Authority (RTA).
These guidelines are set down in the NSW EPA's Environmental Noise Control Manual
and the RTA's Interim Traffic Noise Policy. In addition, advice received from the EPA on
these noise sources would also be considered when assessing the noise impacts.

i.

Road Traffic

Criteria for assessment of traffic noise at potentially affected residences are set down in the
Roads and Traffic Authority's Interim Traffic Noise Policy. These criteria are applicable
both for the introduction of a new road into an area and for upgrading of an existing road.
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For residences, the RTA's criteria are defined in terms of the descriptors Leq, 24hr and
These represent the total noise energy at a receiver location,xrieasu red over a
Le8hr.
,
24 r period and over the eight hour period from lO.00pm to 600am respectively. For the
level of traffic noise to be considered acceptable, the relevant criteria in terms of Leq , 24hr
and Leq, 8hr should both be met. The recommended residential noise criteria depend on
the existing ambient noise level at the assessment iocation. The criteria are shown in Table
4.3 below. These criteria are to be met at a point one metre from a residential facade.

Table 4.3

RECOMMENDED TRAFFIC NOISE CRITERIA FOR RESIDENCES

Noise Descriptor
Leq, 24hr

Leq , 8hr

Existing Ambient Noise
Level, dB(A)
<48
48-57
> 57
<43
43-52
> 52

Recommended Maximum
Noise Level, dB(A)
Ambient + 12
60
Ambient + 3
Ambient + 12
55
Ambient + 3

From Table 3.5 in Section 3.3.2, the ambient daytime Leq noise level at the proposed
residential development can be taken to be between 48 and 57 dB(A), and hence the
relevant criterion for assessment of noise from the roadway is 60 dB(A) Leq , 24hr
Although noise levels were not measured throughout the night, from the measured noise
level at approximately 9.00pm it can be assumed that the existing Leq 8 hour noise level is
between 43 and 52 dB(A).
Therefore the criteria for the proposed residential development are as follows:
Daytime (Leq, 24hr) 60 dB(A)
Night-time (Leq, 8hr) 55 dB(A)
From advice provided by the EPA, the following more stringent criteria can be established:
Daytime (Leq 18 hr) 63 dB(A)
which approximates to:
Daytime (Leq , 24hr) 60 dB(A)
Night-time (Leq , 8hr) 47-49 dB(A)
Lmax of 57 dB(A)

is
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Rail Traffic
The NSW EPA sets criteria for noise from rail traffic at residential receivers in its
Environmental Noise Control Manual. The EPA's guidelines provide noise criteria
specified as both an Leq , 24hr noise level and as a maximum pass-by level, neither of
which should be exceedea. The guidelines give maximum levels of:
Leq 24hr = 55 dB(A)
L ilm =80dB(A)
for noise at proposed residential receivers in the vicinity of rail-lines.
The criteria drawn from the EPA is more stringent which requires an Lmax level of 57
dB(A) at night-time. The Leq level represents the average noise energy during a
measurement period, while the tnlax is the maximum noise level during an individual
pass-by. These guideline levels are normally evaluated at the most exposed residence.

Train Unloading
It is generally agreed that noise from any general source will be unacceptable at nearby
residences if the level of noise due to the source significantly exceeds the existing
background noise level in the absence of noise from the source. The usual criterion is that
the L10 noise level due to the source should not exceed the existing L93 background noise
level by more than 5 dB. This approach is generally endorsed by the NSW EPA in its
Environmental Noise Control Manual. Given that train unloading occurs both during the
daytime and night-time, the following criterion will be adopted for noise from the train
unloading at the nearest residences:
Maximum L10 noise level at residences

45 dB(A) (40+5)

Although this criterion is based on limited background information it is considered to be
conservative. In addition, it is consistent with the advice received from the EPA.

4.Z2 Impact of Existing Noise
i.

Noise Measurement

Noise due to trucks on Princess Royal Drive was measured on 5 January 1995. Equipment
used was as described in Section 3.3.2. The measurement location was 15m from the edge
of the road and 25m from the trucks. Four truck pass-bys were recorded during the
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measurement period and the levels range from 72 dB(A) to 74 dB(A) for small trucks and
76 dB(A) to 78 dB(A) for large trucks.
Noise from train arrivals, departures and other activities at the railway depot was measured
by staff of the DEP in March and September 1994. Measurements were conducted at a
residence "Norman House" near the corner of Spencer and Sterling Streets. This
residence is approximately 120m and iSOm from the rail-line and the railway depot
respectively. Noise levels were recorded continuously using a chart recorder, and the
recording was annotated to indicate individual noise events. The measured noise levels
from train pass-bys during arrivals and departures vary from 55 dB(A) to 60 dB(A) at the
measurement location. Noise emissions from the railway depot consist mainly of noise due
to train unloading, braking, sound of horn, wheel squeal and engine idling. The measured
noise levels from these activities vary from 49 dB(A) due to train unloading to 70 dB(A)
due to sound of horn. The typical noise level from the railway depot is 52 dB(A).

Road Traffic
Existing hourly traffic data on Princess Royal Drive are provided by Sinclair Knight Merz
in their report "Albany Foreshore Preliminary Study Report" dated November 1994.
Noise levels from road traffic at the proposed residential development were calculated
using the FHWA Highway Traffic Noise Prediction Model developed by the U. S. Federal
Highways Authority. This model has been validated under Australian conditions and
allows the calculation of Leq noise levels. Calculations assumed an average traffic speed of
60 kilometres per hour on Princess Royal Drive and incorporated corrections based on the
above measured noise levels from the trucks. The calculated daytime and night-time Leq
noise levels are 61 dB(A) and 54 dB(A) respectively. These are the 'worst" case noise
levels, as the peak traffic volumes were used and the noise levels were calculated at 20 m
from the road, which represents the closest location for the proposed residences.
It is concluded that under worst-case conditions, the recommended EPA noise levels from
traffic on Princess Royal Drive would be exceeded by 1 dB for daytime noise levels and
would exceed the EPA night-time criterion by 5 dB(A).

Rail Traffic
The nearest location of the proposed foreshore residential development is approximately
55 metres from the railway depot and 90 metres from the rail-line. Noise levels due to
train pass-bys at this location were calculated from the measured noise levels, taking
account of attenuation due increase in distance and the estimated average of four train
movements per day. The calculated Lniax and Leq , 24hr noise levels are 63 dB(A) and 19
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dB(A) respectively. Thus, calculations indicate that the current Lmax and Leq, 24hr noise
levels at the nearest location of the proposed foreshore residential development are well
below the NSW criteria of 80 dB(A) Lrnax and 55 dB(A) Leq , 24hr However, the current
Lrriax exceeds the 57 dB(A) criterion set from advice providel from the EPA by 6 dB(A).

vi.

Train Unloading

The calculated noise levels at the nearest location of the proposed development are 79
dB(A) due to sounding of a horn and typically 58 dB(A) due to other activities at the
railway depot. These levels are significantly above the recommended criterion of 45
dB(A).

4.7.3 Future Noise Levels

i.

Road Traffic

Future traffic data on Princess Royal Drive are also provided by Sinclair Knight Merz.
There is predicted to be a slight increase in traffic volumes on Princess Royal Drive. This
is mainly due to expected doubling of growth of grain export in ten year's time.
Transportation of these materials is expected to be by road.
Noise levels from road traffic at the proposed residential development were calculated,
taking account of the slight increase in traffic data, using the methodology as described in
Section 4.7.2. The calculated daytime and night-time Leq noise levels are 62 dB(A) and 57
dB(A) respectively, or 2 dB above the recommended N'SW criterion in each case and 2
dB(A) and 8 dB(A) above the daytime and night-time EPA criteria respectively. Mitigation
measures are therefore required to control this noise.
It may be noted that, if the export materials are transported by rail then there would be
insignificant increase in traffic volumes on Princess Royal Drive as traffic volume trends in
the town of Albany have remained static for the past ten years and are expected to remain
static in the future (Sinclair Knight Merz, 1994). Hence noise levels at the proposed
development are as described in Section 4.7.2, ie 61 dB(A) and 54 dB(A) during the
daytime and night-time respectively. 1-lowever, if all transport was undertaken by road
traffic in the event that rail transport was not used in the future, a very conservation
assumption of traffic volumes doubling will result in calculated 64 dB(A) daytime and 57
dB(A) night-time levels. In this event the exceedence would be 4 dB(A) and 2 dB(A) for
the recommended NSW criteria and 4 dB(A) and 8 dB(A) above the EPA criteria for
daytime and night-time respectively.
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Rail Traffie
Given that growth in grain export could double within the next ten years, the number of
train movements at the site could also double and the number of train movements will
increase from four to eight. This will effectively increase the Leq, 24hr noise level while
the Lrnax noise level will not change. The predicted future Leq 24hr noise level, taking
account of the increase in the number of train movements, is 22 dB(A). This is still well
below the recommended noise criterion of 55 dB(A) Leq , 24hr, and is considered
acceptable.

Train Unloading
Predicted noise levels at the proposed residential development from activities at the railway
depot are as describcd in Section 4.7.2. Noise levels from continuous sources exceed the
criterion by 13 dB, and hence mitigation measures are necessaiy to ensure that they are in
compliance with the recommended level at the potential residences. Noise levels from
transient events such as sounding of horns are still higher, and the incidence of such
events, particularly at night, may be recommended to be minimised by the EPA with
respect to the current work being done in the area.

4.7.4 Management Measures for Noise Impacts
Noise Barriers
Noise barriers of practical height may be used to provide attenuation and hence reduce
road traffic noise at potential residences to the acceptable levels. However, in the present
case, the exceedance of noise from the railway depot is predominant (13 dB from
continuous noise sources such as engine idling), and a barrier height of 5.5m would be
required to provide this level of attenuation. The use of barriers as a mitigation measure
would therefore be visually very intrusive, and is not considered viable.

Buffer Zones
Since the proposed foreshore residential development is relatively close to the railway
depot and Princess Royal Drive, receivers over most of the site will experience noise levels
significantly above the recommended criterion for noise from the railway depot.
Therefore, the use of buffer zones to control noise intnision would result in most of the
site being unsuitable for development. Therefore other mitigation measures should be
considered.
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iii.

Acoustic Treatment

The most appropriate measure would be to provide acoustic treatment for the proposed
residences during their construction. The treatment should be designed to provide an
internal noise level of 35 dB(A) from sources associated with train unloading, which is
approximately equivalent to an external noise level of 45 dB(A) if external windows are
open which is consistent with advice provided by the EPA. The treatment required to
achieve this internal noise level will depend on the design of individual residences.
However, as a guide, this would require:
use of external glazing at least eight millimetre thick. This may be openable, but
must be closed to achieve the required attenuation;
installation of air conditioning or mechanical ventilation, to allow windows to
remain closed; and
Q

some additional treatment to the roof-ceiling may also be required.

If internal noise levels of 35 dB(A) are achieved for sources associated with train
unloading, then internal noise levels from traffic on Princess Royal Drive will also be
acceptable because the maximum exceedence even when future impacts are considered is
8 dB(A) which is well below the 13 dB(A) attenuation which will be achieved.

4.8 RISK
A risk review was undertaken by ICI Engineering on the basis of information provided by
the Albany Port Authority and ERM Mitchell McCotter. The purpose of the review was to
determine whether there is any risk associated with the redevelopment of the Albany
foreshore.
Risk may be defined as "the probability, or chance, of an undesired outcome occurring
within a given time frame." For example, the undesired outcome" could be injury or
fatality, either to users of the redevelopment area from the existing surrounding activities,
or to existing users from the redevelopment. When risk has to be measured or quantified
to assess the level of acceptability, the time frame usually taken is one year.
Within Western Australia, the EPA sets guidelines and criteria for risk assessment work.
The criteria are specified in EPA Bulletin 611 (Criteria for the Assessment of Risk From
Industry), which defines levels of risk to the public and neighbours from a development
which are acceptable.
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However, the proposed foreshore redevelopment does not present any special risk issues
requiring detailed assessment, as it is not proposed to store or handle dangerous goods in
licensable quantities or to cariy out other risk generating activities. Therefore no
assessment against the criteria in Bulletin 611 can be made. In other words, the risk levels
will be well below the thresholds specified in the Bulletin.
With regard to risk from the existing surrounding activities on the redevelopment area, the
nearby Port of Albany handles a range of materials which are potentially hazardous. The
risk from these materials to the foreshore redevelopment is effectively nil due to the low
inherent hazard level of the materials closest to the project area and the substantial
separation distance to the higher hazard materials, such as petrol and LPG. At this stage,
no further detailed investigation or assessment is warranted. The risk from trucks
transporting dangerous materials is minimal given the low number of truck movements and
the setback of the development from Princess Royal Drive. Given that there are no risk
issues associated with the site, specific safety management measures are not required. Full
details of the risk review are provided in Appendix B.

4.9

RECREATIONAL LAND USE

4.9.1 Impacts on Recreational Uses
The reclamation of the Albany foreshore will have minimal negative impacts upon the
recreational opportunities of the site and will in fact significantly improve opportunities for
recreation and community activities. Refurbishment of the town jetty will provide better
berthing for recreational and commercial vessels, and improved access and facilities for
recreational fishing. Development will also improve surrounding infrastructure and
parking for tourist boats operating from the jetty.
Reclamation of the beach area immediately east of the town jetty will have some temporary
impact upon the hire of recreational dinghies and paddle boats. However, this will only
occur during the reclamation works. Following reclamation, this land use could be
relocated to the newly created beach at the western end of the site thus providing for
increased recreational opportunities.
The construction and subsequent development of the Town Square Precinct will provide a
unique opportunity for residents and visitors to enjoy the views of Princess Royal Harbour
and to partake in any future activities which may occur along the shoreline. These could
include walking, cycling, sailing, community activities and a range of other uses. Hanover
Bay is not currently used for many of these purposes and the re-establishment of the links
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between the town centre and the foreshore will greatly enhance the aesthetic and
recreational values of the area.
The actual area of seabed reclaimed will obviously be lost to fishing activity. It does not
appear that fishing occurs in this area on any regular basis. Consequently it is not
anticipated that there would be any significant impacts on fishing activity. While approval
of helicopter joy rides could continue until reclamation is complete, this would be
incompatible with the proposed uses of the foreshore, and an alternative location would
need to be found. Continuation of this use, however, would be at the discretion of the
Town of Albany.
In summary, the proposed development is likely to greatly enhance the recreational
opportunities of the site providing a focus for public access to the foreshore area following
full development of the project site. These benefits will outweigh any temporaly negative
impacts that may occur during construction.

4.9.2 Management Measures for Recreational Uses

Management measures should be put in place to ensure that access to and use of
recreational opportunities is maintained during reclamation works. This would include use
of the boat ramp and access to tourist vessels. Management measures to ensure this occurs
include:
ci

ensuring appropriate vehicle and pedestrian access to the jetty and boat ramp is
maintained during construction or alternative temporaly boat launching facilities
are provided.
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Chapter 5

COMMITMENTS
5.1 INTRODUCTION
The following commitments are provided to ensure that the potential environ mental
impacts resulting from site development are minimised and managed. The relevant
management measures, authorities responsible and timeframes for monitoring are
identified in each section. Key issues which are addressed include;
U
0

O
U

5.2

contaminated sites;
impacts on seagrasses and marine fauna;
impacts on coastal processes;
impacts on water quality and circulation;
impacts on heritage and archaeology;
dust control;
noise control;
traffic management; and
impacts on recreation.

CONTAMINATED SITES

5.2.1 Prior to construction the proponent shall advise, in writing, the Western Australian
Heritage Council, the WA Museum and local museums that contaminated soil
identified in Sections A, B and C are proposed to be removed. This will allow any
heritage investigations to be conducted. Relevant organisations shall consult with
the proponent to arrange monitoring or heritage investigations.
5.2.2 The proponent will ensure that the remaining contaminated soils in Sections A, B
and C are removed prior to construction using an excavator and trucks by the
contracted construction company and relocated to the Hanrahan Road refuse tip to
the satisfaction of the Town of Albany.
5.2.3 The proponent shall ensure that the contaminated soils contained in Section B are
treated in a manner which is to the satisfaction of the Office of Waste Management
and the DEP prior to being removed to the disposal site.
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5.3

SEAGRASSES AND MARINE FAUNA

Construction Phase
5.3.1 The proponent shall use cohesionless granular fill material with a minimum silt,
clay and organic fraction and little or no nutrients during the reclamation process.
5.3.2 The proponent shall attempt to confine filling operations to autunm, winter and
spring months. Where this cannot be achieved sediment curtains will be used to
minimise the impacts of turbidity on seagrass meadows.
5.3.3 The proponent will ensure placement of fill material is planned and carried out in
a manner that causes any turbid water to be directed away from seagrass areas, to
the satisfaction of AWMA. I)ischarge water which requires pumping from
reclaimed areas will be directed to a settlement pond or another reclamation fill
area to allow it to settle before flowing into the Harbour. This will minimise the
impacts of turbidity on seagrasses.
5.3.4 The proponent will confine temporary filling for seawall construction to only that
necessary to allow work to be completed. No disturbance will be allowed outside
of this area.
5.3.5 The proponent will ensure that excavated sediments for seawalls, where they could
contain organic matter, nutrients, or line clay or silt fractions, are disposed of at the
Hanrahan Road refuse tip or other suitable location. This shall be carried out to
the satisfaction of the DEP and the Town of Albany.
5.3.6 The proponent will advise contracted construction companies that they should
ensure containment and retention of all site contaminants, wastes and runoff.
5.3.7 The proponent will confirm with construction contractors and operators of
construction vessels, for example pile drivers, of measures required to avoid fuel
and oil spills. This shall be done in consultation with AWMA.
5.3.8 The measures required in Commitment 5.3.7 will be prepared by the proponent to
the satisfaction of AWMA.
Post-Construction Phase
5.3.9 The proponent undertakes to monitor areas of seagrass affected to ensure it is not
greater than predicted and record changes through annual mapping using aerial
photographs and dive survey checking of selected transects annually for a period of
five years after construction commences. This monitoring shall be carried out to
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the satisfaction of the DEP and results shall be reported to and discussed with
AWMA on an annual basis.

5.4

COASTAL PROCESSES

Construction Phase
5.4.1 The proponent will ensure that the headland on Western Precinct is of sufficient
size and appropriate design to prevent sand from moving in an easterly direction
and depositing on the eastern side of this new breakwater. This shall be done to
the satisfaction of the Department of Transport.
5.4.2 The proponent will ensure that predominantly washed beach sand with a particle
size greater than 0.2 millimetres in diameter (medium to coarse sand) is used to
construct the beach on the Western Precinct.
5.4.3 The proponent will liaise with the Town of Albany to ensure that the proposed
drainage outlet to the west of the town jetty breakwater is relocated to the eastern
side to maximise sediment disposal dispersal and to minimise sediment build up in
the embayrnent area.
Post-Construction Phase
5.4.4 The proponent will monitor sand build-up beyond the predicted shoreline location
which results from the construction of the artificial embayment heads by
undertaking a visual assessment using aerial photographs and monitoring in two
locations, the Western Precinct and the Accommodation Precinct, shown on Figure
5.1, on a hi-annual basis for a period of five years. This shall be carried out to the
satisfaction of the DEP and an annual report of monitoring results and activities
will be provided to the DEP and any remedial actions undertaken.

5.5

WATER QUALITY AND CIRCULATION

5.5.1 The project will not involve dredging. Should dredging be contemplated at a later
stage it would be subject to separate environmental impact assessment and would
be referred by the proponent to DEP.
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Pre-Construction Phase
5.5.2 The proponent will ensure that a program for the placement of fill into reclamation
areas is developed in consultation with AWMA in order to minimise turbidity and
potential for sedimentation.
5.5.3 The proponent will ensurc that sediment curtains are used during construction, to
the satisfaction of AWMA, to minimise the impact of sedimentation and turbidity
and potential for sedimentation.
Construction Phase
5.5.-4 The proponent will liaise with the Town of Albany to ensure that baffles are built
at all drainage outlet points to act as velocity attenuators and traps in the case of an
upgradient fuel spill. The design of the baffle system will be discussed informally
by the construction engineers and the Town of Albany and implemented to the
satisfaction of the Town of Albany.
5.5.5 The proponent will ensure that sediment traps and litter traps, as identified in
Figure 5.1, Figure 5.2 and Figure 5.3, are constructed with the Town Square
Precinct. This will be done to the satisfaction of the Town of Albany to ensure that
adequate access is provided for maintenance purposes.
5.5.6 The proponent shall ensure that the fill process is designed to rnaximise settlement
before the water flows into the harbour. This will be specified in the construction
program identified in Commitment 5.5.1.
5,5.7 The proponent shall liaise with the Town of Albany to ensure that adequate
sewerage systems are put in place to such that no sewage or waste emanating from
the site enters Princess Royal harbour.
Post-Construction Phase
5.5.8 The proponent will liaise with the Town of Albany to ensure that a minimum
amount of stormwater containing sediments is released directly into the
redevelopment area. This will be achieved through the use of baffles, litter traps
and sedimentation pits located beneath the main drains in the Town Square
Precinct and at the drainage outlet currently located near the town jetty. Plans for
these facilities should be developed to the satisfaction of the Town of Albany.
5.5.9 The Town of Albany shall ensure that bird feeding activities are controlled to
prevent pollution of the water as a result of decomposing food or from excessive

ios

94W125RP1114 FERRUARY
DRArr FOR PUBLIC COMMF.N1'

5.4

NOTE: DESIGN TO BE FINALISED BY WOOD AND GRIEVE ENGINEERS

NOTTO SCALE

Figure 5.2

DRAFT LITTER TRAP DESIGN

94W125

ACCESS
DECK

FINISHED SURFACE LEVEL

I

I

I
FLOW i

BAFFLE

I

FLOW

I

I
- RL - 0.2
- 1.0 m

REVETMENT

z

0

-1

NOTE: DESIGN TO BE FINALISED BY WOOD AND GRIEVE ENGINEERS
(I)

C)
I-

m

levels of bird excreta. This will be achieved by providing appropriate s'gnage and
regular cleaning and maintenance by the Town of Albany.
5.5.10 The proponent shall liaise with the Town of Albany to ensure that an appropriate
fertiliser regime is applied to all parks and gardens to minimise any input of
nutrients to the waterway. A policy for this regime should be developed by the
Town of Albany in conjunction with AWMA.
5.5.11 The proponent will liaise with the Town of Albany to identify an appropriate
cleaning and maintenance schedule for the sediment and litter traps identified in
Commitment 5.5.5 and ensure that this is conducted on a regular basis.
5.5.12 The proponent will liaise with the Town of Albany to establish a monitoring
program of the water quality of the embayment through quarterly visual
assessments and water sampling for a period of three years with biannual reports to
AWMA and the DEP, reporting activities and results.
5.5.13 The proponent will liaise with the Town of Albany to establish a monitoring
program for all drain outlets. Quarterly sampling within the project area shall be
undertaken to ensure contaminants are not entering the marine environment. Biannual reports of results should be provided to AWMA and the I)EP.

5.6

1-IERITAGE AND ARCHAEOLOGY

Construction Phase
5.6.1 In the event of the discovery of artefact material or a specific historical
archaeological site, the proponent will take the following steps:

o

work will stop temporarily;

13

a photograph using a visible scale and a brief written description of the
artefacts or site will be prepared;
the significance of the site will be determined on the basis of available data;

13

on the basis of significance assessment the following will be done; continue
work, continue work but avoid disturbance by work around the site if
possible and arrange for further inspection, recording and, if necessary,
professional assistance; and
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the location of the site will be plotted on to plans for further reference and
to minimise further disturbance.
5.6.2 The proponent shall ensure that these guidelines are provided to contracted
construction firms.
If continued disturbance of a site is necessary the proponent will undertake to:
have a qualified historical archaeologist assess the site and, if necessary,
undertake a watching brief during the disturbance phase;
u

record the details of the site and take a sample of artefacts for dating,
educational and other purposes;
arrange the analysis, conservation and storage of artefacts; and

13

report the findings of the watching brief and artefact analysis to LandCorp
or other designated authority.

5.6.3 With regard to large individual artefacts, such as industrial machinery, the
proponent will ensure that:
an assessment is made of the significant of the item using appropriate
specialist advice if required;
the artefact is removed if this is determined to be appropriate;
the artefact is stabilised and conserved; id
ci

arrangements are made for the storage and ongoing management of the
artefact.

Post-Construction Phase
5.6.4 The proponent will undertake to:
ci

have historical/archaeological guidelines drawn up for future foreshore
developers;

ci

ensure that large artefacts which are recovered are suitably conserved and
integrated into the design of public areas; and
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u

have interpretative plaques mounted at suitable locations which explain the
site's significant and histoiy.

5.6.5 The proponent will ensure that Commitments 5.6.1-5.6.4 are carried out to the
satisfaction of the WA Museum and Heritage Council of WA.

5.7

DUST CONTROL

Construction Phase
5.7.1 The proponent shall control dust, for example wind blown particulate matter, to
the extent necessaiy to ensure that there are no substantiated complaints of dust
nuisance.
5.7.2 Prior to the commencement of any ground disturbing activities, the proponent
shall prepare a Dust Management Strategy to achieve the objective of
Commitment 5.7.1.
5.7.3 The proponent shall implement the Dust Management Strategy required by
Commitment 5.7.2 to the satisfaction of the EPA Dust Control Guidelines and the
Town of Albany.

5.8

NOISE CONTROL

Pre-Construction Phase
5.8.1 The proponent will ensure that building conditions will be issued such that
acoustic treatment including air conditioning or ventilation which allows windows
to remain closed, use of external glazing, or additional roof sealing treatment
designed to provide an internal noise level of 35 dB(A) which is approximately
equivalent to an external noise level of 45 dB(A) if external windows are open.
5.8.2 The proponent shall prepare these building conditions to the satisfaction of the
EPA.
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5.9

TRAFFIC MANAGEMENT

Construction Phase
5.9.1 The proponent shall undertake to manage traffic activity associated with site
construction to the extent necessary to meet the requirements of the EPA (Noise
Abatement) Act to ensure that noise levels are not exceeded.
5.9.2 The proponent undertakes to respond to and alleviate traffic congestion problems
which may occur as a result of construction activity.

5.10 RECREATION
Construction Phase
5.10.1 The proponent, together with the Town of Albany, should ensure that as far as
possible access to the town jetty and other recreational facilities in the project area
is maintained during the construction phase through the provision of alternative
access roads if necessary.
Post-Construction Phase
5.10.2 The proponent, together with the Town of Albany, will ensure that the
development of the site does not inhibit public access but rather niaxfmises public
use of the project area through bike and pedestrian paths, promenades and
beaches.
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GUIDELINES FOR THE CONSULTATIVE ENVIRONMENTAL
REVIEW FOR THE PROPOSED REDEVELOPMENT OF ALBANY
FORESHORE LAND FOR RESIDENTIAL, TOURIST AND
COMMERCIAL USAGE (Assessment No 898).

Overview
In Western Australia, all environmental reviews are about protecting the environment,
which for this proposal means that the environmental values associated with foreshore
and waters of Princess Royal Harbour are protected.
These Guidelines have been prepared in response to a proposal forwarded to the
Environmental Protection Authority (EPA) by the Western Australian Land Authority
(Landcorp) to redevelop a portion of the Albany foreshore for residential, tourist and
commercial uses.
The primary purpose of the Consultative Environmental Review (CER) is to provide
information on the proposal to the Environmental Protection Authority (EPA) within a
local framework. The Authority will assess this information and then provide advice to
the Government on the environmental acceptability of the proposal. An additional
function of the CER is to communicate clearly with the public so that the EPA can
obtain informed public comment. As such, environmental impact assessment is quite
deliberately a public process. It also seeks to inform decision makers, to identify risks
and minimise adverse environmental impacts, to achieve environmentally sound
proposals through research, management and monitoring, and to manage potential
conflict through the provision of the means for effective public participation.
It is the responsibility of the proponent to design and implement a proposal which
protects the environment and to present this proposal for review by all interested
members of the public. The proponent should describe what is proposed, discuss the
potential environmental impacts of the proposal, and then describe how these
environmental impacts are going to be managed so that the environment is protected.
These Guidelines have been prepared to assist the proponent in identifying issues which
should be addressed within the CER. They are not intended to be exhaustive, and the
proponent may consider that other issues should also be considered within the
document.
The discussion in the CER should be concise, accurate, and easily understood.
Specialist information should be included where it assists in the understanding of
technical aspects of the proposal. Where possible, all information should be referenced.
A copy of these Guidelines should be included in the CER.
Objectives of the CER
The CER should have the following objectives:
to place this proposal in the context of the local environment;
to explain the issues and decisions which led to the choice of this proposal at this
location at this time;
discuss the need for the proposal, including potential benefits of proposed dredging;
to set out the environmental impacts that the proposal may have; and
for each impact, to describe any environmental management steps the proponent
believes would avoid, mitigate or ameliorate that impact.

The CER should focus on the major issues for the area and anticipate the questions that
members of the public may raise. Data describing the environment should be directly
related to the discussion of the potential impacts of the proposal. Both should then relate
directly to the actions proposed to manage those impacts.
Based on information available at this time the primary issues of interest to the EPA
relate to water quality within Princess Royal Harbour, noise management within the site
and from adjoining activities, rik associated with activities on adjoining land, dredging
andlor reclamation of portion of Princess Royal Harbour, and identification and
management of contamination within the site.
1. Justification
justification and objectives for the proposed redevelopment;
an evaluation of alternatives, including location and alternative types/ forms of
development, and constraints associated with these; and
justification of the preferred site.
2. Proposal
This should include a discussion of the following points:
history of the proposal;
status of site;
relevant statutory requirements and approvals;
overall concept, location and layout;
control, timing and staging of project;
proposed land uses, land tenures, land zonings, and a clear distinction between
boundaries of private and public land;
regional and local planning context;
services and infrastructure, including drainage and storm water disposal;
extent and location of area proposed to be reclaimed;
details of method of reclamation (eg, dredging, landfill); and
requirements for on-going maintenance dredging.
3. Existing Environment
While there should be a description of the main components on the existing environment
related to the development site, emphasis should be placed on those aspects where
impacts and management requirements are identified later in the CER. These include:
offshore and on shore geology;
existing infrastructure, including services and drainage;
onshore hydrogeology, including water quality, location of groundwater and
direction of groundwater movement;
flora and fauna, including any declared rare flora or priority species;
nearshore water quality within the Princess Royal Harbour;
marine flora and fauna which may be affected by proposed reclamation andlor
dredging;
marine/coastal processes, ie. littoral drift, erosion and accretion points, water
circulation;
relevant climatic conditions, ie. prevailing winds, frequency of storm events
including duration and wind velocity;
description of existing communities in the vicinity of the proposed development;
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existing public and private recreational use of the area (including fishing, swimming,
boat launching, sight seeing);
historical, archaeological and ethnographic sites; and
visual resource.
4. Key Environmental Impacts and Management
The potential impacts and their management for the development during the construction
period and the longer term should be addressed, including the following specific issues.
Issues associated with existing and future Port operations as they may affect this site or
where they may be constrained are also relevant.
impact on water quality within the Princess Royal Harbour as a result of reclamation
and/or dredging;
prediction and verification of flushing and internal circulation within affected portion
of Princess Royal Harbour;
impact on water quality within the Princess Royal Harbour of development,
including contingency plans for fuel spills, and details of on-going monitoring
mechanisms to ensure maintenance of appropriate water quality standards;
impact of disposal of dredge spoil, including control of sediments;
impact on marine flora and fauna during construction and operation of facilities;
impact on existing foreshore vegetation;
nutrient impact as a result of disturbance to sediments by reclamation and/or
dredging;
on-going maintenance dredging;
ecological significance of the loss of seagrass in a local and regional context;
impact on existing public and commercial users of land and nearshore waters;
impact on historical, archaeological and ethnographic sites;
cultural, recreational, and other community opportunities;
affect on visual resource values from adjoining land and across Princess Royal
Harbour;
traffic management, including noise;
impact on existing and future port uses, including societal risk and noise (for typical
and worst case meteorological conditions);
groundwater use and impacts on existing groundwater users on and adjacent to the
site;
drainage and stormwater discharge management;
soil conservation management during development;
managing for climatic change, including changes in frequency and severity' of
extreme weather events and sea level; and
management of contaminated soil and groundwater
5. Public Participation and consultation
A description should be provided of the public participation and consultation activities
undertaken by the proponent in preparing the CER. It should describe the activities
previously undertaken or proposed to be undertaken to promote public awareness and
support for the proposal, the dates, groups and individuals involved, and the objectives
of the activities. This should include acknowledgment of the public awareness
programmes undertaken for this proposal by the Town of Albany and others.
Cross reference should be made with the description of the environmental management
for the proposal which should clearly indicate how community concerns have been
addressed. Where these concerns are dealt with via other departments or procedures,
outside the Environmental Protection Authority process, these can be noted and
referenced here.
3

6. Detailed list of environmental commitments
The commitments made by the proponent to protect the environment should be clearly
defined and separately listed in the CER. Where an environmental problem has the
potential to occur, there should be a commitment to rectify it. They should be numbered
and take the form of:
who will do the work;
what the work is;
when the work will be undertaken; and
to whose satisfaction the work will be carried out.
All actionable and auditable commitments made in the body of the document should be
numbered and summarised in this list.

El
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AM Engineering
Opinion of Risk Issues: Albany Foreshore
Redevelopment Consultative_Environmental Review
This report was prepared by JCI Australia Engineering Pty Ltd (ACN 004 989 093)
as an account of work for ERM Mitchell McCotter Ply Ltd. The material In It
reflect's IC! Engineering's best judgement in the light of the information available
to it at the time of preparation, such information being supplied by ERM Mitchell
McCotter and the Albany Port Authority. Any use which any party makes of this
report is the responsibility of such party. IC! Engineering accepts no responsibility
whatsoever for damages if any are suffered by any party in reliance on information
contained in this report.

1

Background

ERM Mitchell McCotter has been engaged to conduct the Consultative
Environmental Review (CER) for the proposed foreshore redevelopment project at
Albany, WA.
ICI Engineering has been engaged by ERM Mitchell McCotter to "provide an
opinion on the risks presented by storage and unloading activities at the Port of
Albany for the foreshore redevelopment area." The information supplied is to be
included in the CER report.

2

Information Accessed

In preparing this statement, the following information has been reviewed, as
supplied by ERM Mitchell McCotter:
Various maps, drawings and locality diagrams of the Port of Albany and the
redevelopment area in relation to each other and to the town of Albany
Description of port facilities from the Albany Port Authority
Draft Table of Contents for the CER
Facsimile from the Albany Port Authority, outlining the storage levels of all
potentially hazardous material in the Port or associated with the Port, plus
information regarding the quantities of materials shipped through the Port in
1993/4.
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3

Engineering
Opinion on Risk Issues

Risk may be defined as "the probability, or chance, of an undesired outcome
occurring within a given time frame." For the purposes of this CER, the "undesired
outcome" would be injury or fatality, either to users of the redevelopment area from
the existing surrounding activities, or to existing users from the redevelopment.
When risk has to be measured or quantified to assess the level of acceptability, the
time frame usually taken is one year.
Within Western Australia, the Environmental Protection Authority sets guidelines
and criteria for risk assessment work. The criteria are specified in EPA Bulletin
611 (Criteria for the assessment of risk from industry), which defines levels of risk
to the public and neighbours from a development which are acceptable.
However, the proposed foreshore redevelopment does not present any special risk
issues requiring detailed assessment, as it is not proposed to store or handle
dangerous goods in licensable quantities or to carry out other risk generating
activities. Therefore no assessment against the criteria in Bulletin 611 can be made.
In other words, the risk levels will be well below the thresholds specified in the
bulletin.
With regard to risk from the existing surrounding activities on the redevelopment
area, the nearby Port of Albany handles a range of materials which are potentially
hazardous. These are summarised in the following Table.
The potential risk from these materials to the proposed foreshore redevelopment is
effectively nil, due to the low inherent hazard level of the materials closest to the
project area and the substantial separation distance to the higher hazard materials,
such as petrol and LPG. At this stage, no further detailed investigation or
assessment is warranted.

Truck Movements
Trucks laden with the materials listed in the above Table may use the Princess
Royal Drive and as such will pass along the northern boundary of the
redevelopment site. The major risk factor here is that of traffic management, in
which heavy vehicles will be using the same road as private and commercial
vehicles entering and leaving the redevelopment area. This issue can be handled by
appropriate design of the access/egress routes from the redevelopment and the use
of suitable traffic control devices.
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Engineering

MATERIAL

HAZARD POTEN11AL AND MITTGATION
FACTORS

HOW/WHERE STORED

Fertillsers

10,000 tonne within the Port
(Summit Fertlilsers)
Truck movements of 4,200
external to the Port

Low hazard. Mitigated by management of
the material and by separation from the
proposed redevelopment of over 750 m

Petroleum
Products:
petrol
diesel
LPG

Petrol and diesel are stored
by Shell, Caltex and Ampol at
the eastern end of the Port,
Arrives by ship and is
dispatched by road.
LPG is stored by Boral.
Arrives and delivered by truck

Hazards are fire, gas fire, flash fire. LPG
quantities are small and risk of explosion
would be low.
Mitigation Is by separation of over 1.5 km
from proposed redevelopment - this would
be sufficient to protect against the worst
case: explosion of an LPG storage vessel

Grain Storage:
wheat, barley,
oats, lupins

Total silo capacity is
350,000 tonne, operated by
CBH.

Hazard is minor. Grain SIlOS can suffer from
dust explosions but external damage zone is
limited.
Mitigation _is_by_separation of over 750 m

Frozen Meat
Silica Sand (1995)
Cold Store (1996)

These activities do not present any risk factors to the proposed
redevelopment

Woodchips (1996)

Storage In Port of up to
300,000 tonne

Potential for some dust to be generated, but
this should be managed at the source.
Fire in woodchip stores tends to burn slowly
and is unlikely to present any risk beyond
the actual heap.
Mitigation is by separation

There is a potential risk from tankers carrying LPG or petrol along Princess Royal
Drive along the northern boundary of the proposed redevelopment. For example, an
overturned petrol tanker could spread fire over a considerable distance, or the blast
from an explosion of an LPG tanker could have an impact zone of around 150
metres radius.
The actual level of risk is dependent on the number of truck movements per day,
the proximity of the roadway to proposed land uses and the nature of those land
uses. Currently, medium density residential development is proposed with an offset
from the road of between 15 and 30 metres. For petrol tankers and LPG tankers,
the incident rate (that is, the rate of accidents involving product loss or fire) per
kilometre is such that the risks to residents could not exceed the EPA criterion for
public risk provided tanker movements do not exceed 25 per day, and hence there is
no need for a more detailed risk assessment.
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