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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 non-
commercial 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: 

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 

u 	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 	potential ioss of sea grass; 
impacts of reclamation on water quality and circulation; 

0 	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 Redevelopment: Detailed Urban Design 
Guidelines 1993 

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". 
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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 pre-
cast 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. 
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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 	 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. Groundwater Levei 
(MAHD) 

Salinity 
(PPM) 

1 0.82 470 

2 0.86 - 
3 0.51 370 

4 0.76 240 

5 0.57 260 

6 0.4 260 

Bolt Terrace 1.2 - 
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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