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LANDCORP 
Development of Lots 165 - 168 Cockbum Rd, Henderson 

INVITATION TO MAKE A SUBMISSION 
The Environmental Protection Authority (EPA) invites people to make a submission on this proposal. 

In accordance with the Environmental Protection Act, a Consultative Environmental Review (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 24 May 1999 closing on 21 June 1999. 

Comments from government agencies and from the public will help 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 public 
documents unless provided and received in confidence subject to the requirements of the Freedom of 
Information Act, and may be quoted in full or in part in the EPA's report. 

WHY NOT JOIN A GROUP? 
If you prefer not to write your own comments, it may be worthwhile joining with a group 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, please 
indicate how many people your submission represents. 

DEVELOPING 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 with relevant data. 
You may make an important contribution by suggesting ways to make the proposal more 
environmentally acceptable. 

When making comments on specific elements of the CER: 
clearly state your point of view; 
indicate the source of your information or argument if this is applicable; 
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 summary 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; 
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 and address; 
date; and 
whether you want your submission to be confidential. 

The closing date for submissions is 21 June 1999. 

Submissions should be addressed to: 	 Department of Environmental Protection 
Westralia Square 
141 St. George's Terrace 
PERTH WA 6000 
Attention: Adrian VIok 



Development of Lots 165 - 168 Cockburn Rd, Henderson 

Consultative Environmental Review- PREAMBLE 

PREAM BLE 

What is this project? 

As outlined in the Jervoise Bay Infrastructure Masterplan (1997), the Western Australian shipbuilding, repair and 

maintenance precinct is located in the Jervoise Bay Northern Harbour. Facilities for shipbuilding and repair 

industries have been located at Jervoise Bay since the early 1970s   and the growth of this industry, based on 

Western Australian expertise, skills and innovation, has seen a range of infrastructure develop over the last 30 

years. 

Development to date has been fragmented, with individual shipbuilding industries constructing seawalls, 

undertaking minor dredging works and reclaiming small areas of the seabed on a site by site basis. This project is, 

for the first time in the history of the Jervoise Bay Northern Harbour, an integrated land development project, 

involving the construction of a 500 metre long seawall, dredging to suit the requirements of the industries seeking 

to buy or lease the land, and the reclamation of approximately 2.9 hectares of land for integration with land 

already owned by the government and zoned for industry. The proponent of the proposed development is the 

Western Australian Land Authority, trading as LandCorp. 

The activities on Jervoise Bay Northern Harbour are well known to the community, who regularly stop or slow 

down during their travel on Cockburn Rd, to view fast passenger ferries destined for international markets, tugs 

and fishing trawlers destined for Australian and international markets and the Australian navy submarines and 

surface craft which are using the Jervoise Bay facilities as part of the Australian Navy's home basing program 

focused on Garden Island Western Australia. 

Approval of the proposed project will see more of these interesting activities undertaken by companies already 

strongly committed to Western Australia and who wish to extend their commercial operations in the Jervoise Bay 

Northern Harbour area. 

Is this project related to the Jervoise Bay Southern Harbour project? 

This project is not directly linked to the Southern Harbour project. The Southern Harbour project is part of the 

Government's vision to capitalise on the opportunities available in the oil and gas industries in the north of 

Australia and in the Asian region, and to deliver these opportunities in terms of investment and jobs in the Perth 

metropolitan area. In contrast, the Northern Harbour project is a direct expansion of commercial activities already 

being undertaken within the existing shipbuilding precinct. This project is much smaller than the Southern Harbour 

project. 

The Jervoise Bay Northern Harbour is an asset to the local community. 

The Jervoise Bay Northern Harbour is a valuable asset to the local community as it provides: 

facilities for the Cockburn Powerboat Club, with protection for boats entering and leaving the Club's facilities; 

public boat-launching facilities, also with protection for boats entering and leaving the public boat launching 

ramps; 

an established (and predicted to expand) source of regular employment and skills training for residents in the 

City of Cockburn, Town of Kwinana and City of Rockingham; and 

a length of unofficial dog beach between the public boat launching ramp and the northern boundary of the 

industrial zoned area. 

Each of these valuable local facilities will be preserved and will not be endangered by the proposed development. 
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Development of Lots 165 - 168 Cockburn Rd, Henderson 

Consultative Environmental Review- PREAMBLE 

What are some of the key community issues? 

During the preliminary consultation process undertaken in March and April 1999, many issues were raised. These 

included issues directly associated with this project and many wider community issues. Some of the more 

commonly raised issues included the following: 

the lack of long term security of tenure for the powerboat club and public boat launching ramps; 

concerns about the adequacy of navigational lights for vessels leaving or entering the Jervoise Bay Northern 

Harbour, through the entrance to the harbour; 

traffic hazards faced by drivers entering Cockburn Rd from the Cockburn Powerboat Club, the public boat 

launching ramp or the Woodman Point caravan park, particularly when towing boats and caravans; 

the lack of clearly defined agency responsibility for the resolution of management issues in the area and the 

implementation of an integrated contingency plan for the Jervoise Bay Northern Harbour; and 

the poor water quality in the Jervoise Bay Northern Harbour evidenced by the on-going algal blooms and water 

quality monitoring results. 

A full list of community issues is presented within this CER document. LandCorp, in association with other 

agencies, is committed to progressing each of the community issues listed within the CER. It must be recognised, 

however, that many of these issues are outside of LandCorp's direct control and, therefore, outside the approval 

regime for this project. 

What are the other studies associated with this project? 

LandCorp, in association with the Department of Commerce and Trade, has committed to a series of associated 

studies that will help ensure that correct decisions are made for the future of the Jervoise Bay Northern Harbour 

Area. These include: 

a parking, access and landscaping study linked to the proposed re-alignment of Cockburn Road, and the 

potential removal of Clarence Beach Rd; 

an assessment of the options to remove the existing Water Corporation emergency sewerage outfall from 

Jervoise Bay Northern Harbour; 

a wave penetration study for the Northern Harbour, as presently constructed, to consider the possible effects 

on the Northern Harbour resulting from the construction of the Southern Harbour breakwater; and 

an optimum development plan for that area of Jervoise Bay Northern Harbour south from the existing Austal 

facilities and including the potential use of the southern breakwater for Northern Harbour activities. 

LandCorp commitments 

LandCorp, as the proponent of this project, and in close association with the Department of Commerce and Trade, 

is committed to working with local community groups, the Department of Environmental Protection and the 

Environmental Protection Authority, the Ministry for Planning, the Department of Land Administration, the City of 

Cockburn, the Department of Conservation and Land Management (as the manager of the Woodman Point 

Reserve), the Department of Transport and all other relevant agencies, to deliver a professional industrial land 

subdivision for the enhancement of the shipbuilding, repair and maintenance industries located in the Jervoise Bay 

Northern Harbour Precinct, in harmony with local recreational community interests. 

LandCorp also commits to use its best endeavours to facilitate workable solutions to the various community issues 

raised during the consultation process which fall outside the specific parameters of this project. This facilitation, in 

association with the Department of Commerce and Trade, has already commenced. 
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Consultative Environmental Review 

EXECUTIVE SUMMARY 

EXECUTIVE SUMMARY 

LandCorp proposes to develop Lots 165 to 168 Cockburn Road, in Henderson, which are 

zoned 'Industrial' under the Metropolitan Region Scheme (MRS) and 'Industrial General 

(Restricted Use- Shipbuilding and the Manufacture, Fabrication and Assembly of 

Components for Use by the Offshore Petroleum Industry)' under the City of Cockburn 

Town Planning Scheme-District Zoning Scheme No. 2. In addition, the proposed project 

will involve the construction of a 500 metre long seawall, approximately 2.6ha of 

dredging within the Northern Harbour (involving approximately 80,000m3  of sediment) 

and the reclamation of approximately 2.9 hectares of land. This development will 

facilitate the establishment of shipbuilding, repair and maintenance industries capable of 

building and servicing aluminium and steel hulled vessels. The project will complete the 

northern end of the Western Australian Shipbuilding Precinct and, thus, comply with the 

development intent of the Northern Harbour as set out in the Jervoise Bay Infrastructure 

Masterplan. 

PROJECT DESCRIPTION 

The proposed development will be split into two distinct phases: 

Phase One: Civil Construction Works by LandCorp 

Seawall construction, dredging, reclamation, terrestrial earthworks and installation of 

services. The capital cost of Phase One construction works is estimated at $4 

million. 

Table ES1: Key Characteristics of Phase One of the Project 

Element Description 

Sea wall Approximately 500 metres in length. 

Width of wall at top- approximately 4.5 metres. 

Width of wall at base- approximately 20 metres. 

Limestone construction of seawall: 

- 	core: 78,500 tonnes; 

- 	armour rock: 11,000 tonnes; 

- 	filter rock: 8,000 tonnes. 

Dredging Approximately 2.6 hectares; 

Generally from -4m to -9m CD final depth (but 

down to -14m CD beneath ship-lift); 

Approximately 80,000 m3  of spoil 

Reclamation Approximately 2.9 hectares 

Onshore Development Final land after reclamation, including top of 

seawall: 12.47 hectares. 	Comprising: 

Lot 165- 6.62 ha 	Lot 167- 2.73 ha 
Reclamation- 2.9 ha 	Top of seawall- 0.22 ha 
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Consultative Environmental Review 

EXECUTIVE SUMMARY 

Phase Two: Establishment and Operation of Shipbuilding, Repair and Maintenance 

Facilities by Industry: 

Construction of hardstand areas, sheds, jetties and a ship-lift, and the installation of 

heavy equipment. Construction, repair and maintenance of steel and aluminium 

hulled vessels. The capital cost of Phase Two of the proposed development is 

estimated at more than $40 million. 

OVERVIEW OF ENVIRONMENTAL MANA GEMENT 

The environmental management of the proposed development will be addressed in terms 

of the two phases identified above. 

The Environmental Management of Phase One will be addressed by LandCorp which, 

under its powers as a land development authority, can make commitments to 

management strategies which will become legally binding conditions under Part IV of the 

Environmental Protection Act, 1986. This Consultative Environmental Review details 

the proposed management strategies and the commitments made by LandCorp. 

The Environmental Management of Phase Two will be addressed by the shipbuilding, 

repair and maintenance industries themselves rather than LandCorp, as LandCorp is a 

land development authority and not an industrial management authority. Management 

strategies and generic licence conditions that can be applied to the new shipbuilding, 

repair and maintenance facilities have been outlined in this CER document to 

demonstrate that solutions are available to address the potential environmental impactS 

7 	As the future industries are not the formal proponent for this project, manaement 

( -commitments cannot be made regarding the strategies for Phase Two. -1-lowever, in 

order to prepare the land for industry and to allow the development of shipbuilding 

infrastructure to take shape in the shortest possible time to meet industry timetables, 

LandCorp has included specific requirements of the industrial operation where known 

and used generic information elsewhere. This will allow the shipbuilding, repair and 

maintenance industries to proceed quickly through the works approval process by 

complying with the broad principles established in this document. 

Environmental management of Phase Two will be developed, assessed, implemented and 

enforced through the Works Approvals Process, and through Licensing or Registration of 

the industries, under Part V of the Environmental Protection Act, 1986. As detailed in 

the 'Mechanisms of Environmental Management' Section of this Executive Summary, 

the development approvals process, as well as conditions placed on seabed leases by 
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EXECUTIVE SUMMARY 

the proponent, will also be used to ensure that future industries implement appropriate 

environmental management strategies. 

In this way, both Phase One and Phase Two of the proposed development will be 

effectively managed to the approval of the Minister for the Environment and Department 

of Environmental Protection (DEP), and enforced by the DEP under its legislative powers, 

to ensure that the project meets the EPA's objectives. 

Below is a summary of the detailed environmental management of the project. 

MANAGEMENT OF SPECIFIC ENVIRONMENTAL FACTORS 

Marine Biota 

Construction of the seawall, dredging operations and reclamation may result in the 

suspension of sediments which could lead to increased turbidity and a reduction in light 

penetration, with the potential for temporary localised impacts on the marine flora and 

fauna within the Northern Harbour. The extent of these temporary localised effects, as 

well as mitigative measures to minimise any impacts on marine biota flora during 

dredging, will be determined during the development of a Dredging and Dredge Spoil 

Management Plan (DDSMP). This DDSMP will include the definition of water quality 

criteria to be achieved or maintained during dredging operations; and preparation of 

contingency measures to be implemented if monitoring indicates that these criteria are 

exceeded. 

The results of surveys indicate that there have been no seagrass meadows in the 

Northern Harbour area since 1970s. The dredging and reclamation works to be 

undertaken during the project will result in the destruction of some individual seagrass 

plants. However, this seagrass will consist of scattered, isolated plants of limited 

ecological function and low abundance, low species diversity and, thus, low 

conservation value. 

The waters offshore of Lots 165 to 168 Cockburn Road, Henderson include a reef and 

two shipwrecks that support communities of sessile organisms. It will not be possible 

to relocate these sessile communities during the construction phase and, hence, they 

will be destroyed by the seawall construction, dredging and reclamation works. These 

communities, however, while abundant, are low in biodiversity and thus low in 

conservation value. 
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Consultative Environmental Review 

EXECUTIVE SUMMARY 

Marine Water and Sediment Quality 

It has been established that the recent incidence of algal blooms within the Northern 

Harbour is not related to the presence of industry within the harbour, but rather to the 

influx of nutrient rich groundwater contaminated from sources east of Cockburn Road 

(HGM, 1998a). The State Government has recognised the source of the problem, and 

the Department of Commerce and Trade has committed to a programme of groundwater 

remediation to remove the nutrients from the groundwater before it enters the harbour. 

By removing the source of nutrients, the potential for algal blooms to occur will be much 

reduced in the long term. 

In the short term, however, the proposed development will be managed to ensure that 

the existing algal bloom problem within the Northern Harbour is not exacerbated in any 

way, and that the proposed remediation of water quality in the harbour is not 

compromised. This will involve managing the dredging aspects of the project as follows: 

The proponent will comply with the Ministerial conditions of approval for the northern 

breakwater construction, which restrict dredging, or activities that are likely to 

substantially disturb the sediments, in the high risk summer months. This is because 

the sediments may contain high levels of nutrients and algal cysts which, when 

suspended into the water column under summer conditions, may promote algal 

blooms. 

In order to minimise the potential for nutrient and contaminant releases from 

sediments into the water column, the proponent will implement measures to minimise 

the suspension and dispersion of sediments during dredging. The actual measures 

will be detailed, approved and implemented through a Dredging and Dredge Spoil 

Management Plan (DDSMP), which will be developed prior to commencement of 

dredging and reclamation works. The DDSMP will include: measurement of sediment 

contamination; specification of water quality monitoring programme around the 

dredge and dredge spoil placement area before, during and after dredging operations; 

the methods of dredging and environmental management strategies to reduce 

sediment suspension and dispersion; definition of water quality criteria to be achieved 

or maintained during dredging operations to minimise the potential for phytoplankton 

blooms; and preparation of contingency measures to be implemented if monitoring 

indicates that these criteria are exceeded. The combination of these measures and 

the avoidance of high risk summer months, will reduce the potential for 

phytoplankton blooms within the Northern Harbour. 
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The deep water area (-14 metres Chart Datum) required for the ship-lift will be 

managed to ensure that the potential impacts of localised stratification are 

minimised. This will involve the action of the ship-lift itself, which will effectively 

mix the water column, and the monitoring of dissolved oxygen, temperature, salinity 

and accumulation of organic material by the future ship-lift operator as a condition of 

their seabed lease. Stratification and subsequent depletion of dissolved oxygen 

levels near the seabed has the potential to cause the release of inorganic nutrients 

from sediments and, thus, the facilitation of algal blooms. Should the monitoring 

programme indicate low dissolved oxygen levels in the bottom waters of ship-lift 

basin, or a significant build up of organic matter, mitigative strategies will be 

implemented by the operator. The proposed management strategy would involve a 

combination of removal of settled material and subsequent nutrient stripping, and 

oxygen injection into the deeper waters of the ship-lift basin. This management 

strategy would maintain stratification, reduce organic decomposition at the bottom 

of the ship-lift basin, replenish dissolved oxygen concentrations and increase 

denitrification in the bottom waters. 

Although there is the potential for dredging operations to intercept the nutrient rich 

groundwater plume entering the Northern Harbour, the contaminated groundwater is 

already entering the harbour and causing algal blooms. The pathway of groundwater 

flow to the harbour may change marginally, although there will be no change in the 

volume or form of the contaminated groundwater. It is not expected that interception of 

the contaminated groundwater plume will exacerbate the situation and, thus, no 

management strategy has been developed. 

The Subject Site is traversed by an emergency sewage outfall from the Water 

Corporation's Woodman Point Wastewater Treatment Plant (WWTP), which lies between 

Cockburn Road and Lake Coogee to the east of the Subject Site. Consultation with the 

Water Corporation has stated that this emergency sewage outfall has never been used 

and is unlikely to be used in the future. However, retention of the Water Corporation's 

emergency sewage outfall on its existing alignment will pose a safety and navigational 

risk to shipping and will pose a severe constraint to the full utilisation of the proposed 

development. LandCorp, in association with the Department of Commerce and Trade, is 

currently finalising an assessment of the options to move the emergency sewage outfall 

from the Jervoise Bay Northern Harbour. If the emergency sewage outfall cannot be 

moved in the short term, the proponent will ensure that navigational markers are erected 

to reduce the risks to shipping. 
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EXECUTIVE SUMMARY 

In addition to the issue of nutrients and algal blooms, the environmental management of 

Phase Two of the project will include "best practice" measures designed to prevent 
further contamination of the Northern Harbour. 	This will include undertaking all 

construction and servicing works either within enclosed sheds or upon sealed areas, the 

storage of potential contaminants (eg fuels, lubricants, paints) within sealed, bunded 

areas, the on-site containment and treatment of any wastewaters, and the provision of 

piped stormwater drainage systems with appropriate measures for stripping 

contaminants. 	The actual regulatory processes available to ensure that future 

shipbuilding, repair and maintenance industries implement appropriate environmental 

management strategies are detailed below in the 'Mechanisms of Environmental 

Management' Section of this Executive Summary. 

Soil Contamination 

Based on a review of historic sediment data from the area against ANZECC guidelines 

for terrestrial contaminated site assessment, it is expected that the dredge spoil will be 

suitable as fill for the reclamation works. A sediment monitoring programme has been 

undertaken by the proponent, in accordance with the ANZECC Interim Ocean Disposal 

Guideilnes (ANZECC, 1998), to confirm that the concentrations of pollutants (such as 

tin, polycyclic aromatic hydrocarbons and heavy metals) within the area designated for 

dredging lie well within soil acceptance criteria for industrial land use. This recent 

sampling confirmed that levels of contaminants in sediments within the area to be 

dredged were well below the guidelines and, consequently, the dredge spoil will be 

suitable for use as fill for the proposed reclamation works. Moreover, it is generally 

expected that the bulk of contaminants would be in the top 2 to 5 cm of sediments. 

Therefore, when mixed with the full volume of spoil to be dredged (80,000 m3), the 

concentration levels of contaminants would be even less. 

The detailed management of wastes produced by shipbuilding, repair and maintenance 

operations will be assessed and enforced through Part V (Works Approval and Licensing) 

of the Environmental Protection Act 1986 to ensure that they meet the EPA objectives. 

The actual methods and processes to ensure that future shipbuilding, repair and 

maintenance industries implement appropriate environmental management strategies are 

detailed in the 'Mechanisms of Environmental Management' Section of this Executive 

Summary. Generic licence conditions, which can be applied to the future shipbuilding, 

repair and maintenance industries to ensure protection of the local environment, are 

provided in Section 4.3.2 and Section 4.4.2 of this CER. 
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Heritage 

LandCorp has consulted with Aboriginal Representatives regarding the project and 

applied for Ministerial Approval to disturb the waterbody of Cockburn Sound (part of a 

mythological site registered with the Aboriginal Affairs Department), under Section 18 of 

the Aboriginal Heritage Act 1978. It should be noted that the reclaimed seabed was 

predominantly dry beach prior to the Ocean Endeavour project in the 1970s.   Section 18 

approval was granted by the Minister for Aboriginal Affairs on the 10 th  May 1999, and 

LandCorp will comply with the conditions set out in the Section 18 clearance, thus, 

complying with the Aboriginal Heritage Act 1972. 

The reclamation and seawall construction will cover two shipwrecks located within the 

Northern Harbour: the SS Alacrity and the Abemama. This will ensure the preservation 

of the two wrecks, which have experienced accelerated degradation since their 

inundation in the 1970s. LandCorp will manage the burial of the shipwrecks in 

accordance with the recommendations of the WA Maritime Museum. 

Noise and Dust 

Noise from the construction works and the operation of the new industries will be 

managed, in accordance with the Environmental Protection (Noise) Regulations, 1997, to 

the approval of the Department of Environmental Protection under Part V of the 

Environmental Protection Act, 1986. 

Dust impacts will be managed, in accordance with DEP guidelines, to the approval of the 

DEP under Part V of the Environmental Protection Act, 1986. 

MECHANISMS OF ENVIRONMENTAL MANAGEMENT 

An important element in ensuring effective environmental management is the 

mechanism for enforcement and implementation. Management strategies will be 

enforced under the following legislative requirements: 

Proponent Management Commitments and Ministerial Conditions of Approval under 

Part IV of the Environmental Protection Act, 1986; 

Works Approval Conditions under Part V of the Environmental Protection Act, 1986; 

Licensing or Registration Conditions under Part V of the Environmental Protection Act, 

1986; 

Development Approval from the Ministry for Planning and City of Cockburn; and 

Conditions on Seabed leases. 
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EXECUTIVE SUMMARY 

As outlined in the 'Overview of Environmental Management' section of this Executive 
Summary, the management strategies of Phase One and Phase Two will be implemented 

by LandCorp and the shipbuilding, repair and maintenance industries, respectively. 

LandCorp will be bound by conditions and commitments set by the Minister for the 

Environment under Part IV of the Environmental Protection Act, 1986, whereas the 

industries will be bound by both Works Approval and Licensing/Registration conditions 

under Part V of the Act. 

Through the following legislative requirements, the proposed development will be 

effectively managed to the approval of the Minister for the Environment, the Department 

of Environmental Protection, the WA Planning Commission and the City of Cockburn, 

and enforced by the DEP under its legislative powers, to ensure that the project will 

meet the EPA objectives. 

Environmental Protection Act 1986 (Part IV) 

The environmental impacts of Phase One of this project will be controlled by proponent 

management commitments and Ministerial Conditions of Approval under Part IV of the 

Environmental Protection Act, 1986. 

Environmental Impact Assessment (EIA) is governed by Part IV of the Environmental 

Protection Act 1986, which applies to both private and public development (s 4) and 

prevails over most other laws (s 5), including planning laws (Bates, 1995). Under 

Section (s) 38 of the Act 'a proposal that appears likely, if implemented, to have a 

significant effect on the environment' may be referred to the Environmental Protection 

Authority (EPA) by either the proponent or any other person. The EPA will determine 

the appropriate level of assessment to apply, the form and content of the report, 

procedures and the extent of public involvement in the process (Bates, 1995). For this 

proposal, the level of assessment has been set at Consultative Environmental Review 

(CER). Following the four week public review period for this CER, the EPA will 

summarise public submissions, seek a response from LandCorp and then the EPA will 

publicly release its report and recommendations (Bulletin). The EPA must produce a 

public report (Bulletin) of its assessment and recommendations (s 44) and the Minister 

will then consult relevant decision-making authorities to determine whether, and how (s 

45), the proposal may be implemented (Bates, 1995). 

Under Part VII (S 100) of the Environmental Protection Act 1986,   anyone who disagrees 

with the content of the EPA's Bulletin may appeal to the Minister within 14 days of 

publication and the proponent may also appeal in respect of conditions or directions 
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given to them (Bates, 1995). Pending the determination of an appeal, the proposal may 

not be implemented (S 45), and the Minister's decision on any appeals 'is final and 

without appeal' (s 101). The Minister also has powers of enforcement with respect to 

non-compliance of the proponent with procedures and conditions set under the EIA 

process and, ultimately, the failure to comply with the Minister's directions will 

constitute an offence under s 48 (Bates, 1995). 

Environmental Protection Act 1986 (Part V- Works Approvals and Licensing) 

Part V of the Environmental Protection Act 1986 requires that works approvals, licences 

and/or registrations are held for certain industrial and other premises with a known or 

significant potential to pollute the air, land or water. Premises which have a potential to 

pollute the surrounding environment are known under the Environmental Protection Act 
1986 as "prescribed premises". Under Section 52 of the Act, a works approval must 

be obtained prior to commencement of any work or construction activity that would 

cause the premises to become prescribed, and it is an offence to undertake any such 

work without a works approval (s 53). If a works approval is granted and construction 

is completed in compliance with the conditions imposed in the works approval, an 

application to license the premises is then required. Under Part V of the Environmental 
Protection Act 1986, the Department of Environmental Protection (DEP) can place 

specific conditions on a works approval or operating licence to ensure that the discharge 

of waste is managed in order to prevent environmental pollution. 

Premises specified in Schedule 1 of the Environmental Protection Regulations 1987 are 

considered prescribed premises for the purposes of Part V of the Environmental 

Protection Act 1986. Under Category 49 of Schedule 1, the future shipbuilding, repair 

and maintenance industries under Phase Two of the project will be defined as prescribed 

premises. 	Consequently, these industries will have to submit works approval 

applications in accordance with s 54 of the Act, and must provide sufficient information 

to allow proper assessment of the potential environmental impacts of the premises. A 

works approval will then be issued with conditions to: prevent any pollution during 

construction works; and provide sufficient information (eg by specifying pollution control 

equipment required) to ensure the premises will be able comply with subsequent licence 

conditions. 

Following the construction works, in compliance with the conditions imposed in the 

works approval, the shipbuilding, repair and maintenance industries must submit an 

application to licence the premises according to s 57 of the Act. A licence will then be 

issued and will contain conditions (set according to s 62 of the Act) intended to 

minimise discharges to the environment and prevent pollution. These licence conditions 

must be auditable, and relevant to the industry's classification, process type, location 
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and potential impacts. Under s 59 of the Act, the licence may be revoked, suspended or 

amended at any time by notice in writing. 

Industry Registration 

Under Category 5 of Schedule 2 of the Environmental Protection Regulations 1987, the 

future industries under Phase Two of the project will require registration if they 

undertake abrasive blasting operations on the premises. The environmental control of 

these activities will be exercised according to the Environmental Protection (Abrasive 
Blasting) Regulations 1998. 

Development Approvals Process 

Phase One: Civil Construction Works by LandCorp 

The location of the proposed development, adjacent to the Woodman Point Reserve and 

marine waterways, will require development approval prior to the commencement of 

Phase One construction works. The location of the proposed development in Henderson 

will require the proponent to submit a development application to City of Cockburn. The 

City of Cockburn must then refer the development application to the Western Australian 

Planning Commission (WAPC) under Clause 32 of Metropolitan Region Scheme (MRS). 

The development approvals process is likely to include consultation with the Department 

of Transport, Department of Environmental Protection and the Water and Rivers 

Commission. 

Phase Two: Construction and Operation of Shipbuilding, Repair and Maintenance 

Facilities by Industry 

Prior to establishment of shipbuilding, repair and maintenance facilities (Phase Two), the 

industries will also be required to submit a development application to the City of 

Cockburn and WAPC. If there is concern that the activities of the proposed industries 

could lead to environmental degradation, this development application would be referred 

back to the Department of Environmental Protection for comment. 

Seabed Leases 

Prior to the establishment of the shipbuilding, repair and maintenance industries, the 

Department of Transport (DOT) will sub-lease the seabed adjacent to the Study Site to 

LandCorp who will ensure that management commitments related to the seabed are 

included as conditions of the lease. In accordance with Sections 16 and 17 of the West 

Australian Land Authority Act 1992, LandCorp will place conditions on the seabed lease 

to ensure that the future shipbuilding, repair and maintenance industries will commit to 

the monitoring of the proposed ship-lift basin, reporting monitoring results to the DEP, 

and implementing mitigative measures to ameliorate water quality problems within the 
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ship-lift basin. LandCorp, as a condition of the seabed lease, will also ensure that the 

future industries put in place measures to suitably warn the users of the powerboat 

marina of the impending passage of large vessels to and from their facilities. 

SUMMARY OF ENVIRONMENTAL FACTORS AND MANAGEMENT, AND SUMMARY OF 

MANA GEMENT COMMITMENTS 

The following tables ES-2 and ES-3 summarise the environmental factors and 

management, and management commitments made by LandCorp in relation to the Phase 

One Construction Works of the project, respectively. 
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Table ES2: Summary of Environmental Factors and Management 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 

Marine Biota 

Maintain the ecological function, The results of surveys indicate that there have been no The dredging and reclamation works to be Isolated seagrass plants of limited ecological 

abundance, species diversity and seagrass meadows in the Northern Harbour area since the undertaken during the project will result in the significance will be removed through dredging 

geographic distribution of marine 1970s. 	The seagrass in the Study Site consists of destruction of some seagrass plants. operations. 	It is not expected that construction 

biota, consistent with objectives scattered, isolated plants of limited ecological function works within the Northern Harbour will result in a 

for Industrial Buffers as defined and low abundance, very low species diversity detectable change in the diversity of local marine 

within the Southern Waters (predominantly of the genera Hafophi/a) and, thus, low flora, as it is considered that the existing marine flora 

Coastal Study (1996). conservation value, is sparsely distributed, very low in species diversity 

and predominantly of the genera Ha/op/if/a. 

Consequently, the proposed project will be consistent 

with the EPA objective. 

A benthic survey conducted within the Northern Harbour It will not be possible to relocate these sessile Sessile invertebrates of low conservation value will 

in 1996 reported low diversity and abundance of sessile communities during the construction phase be destroyed by proposed construction works. 

invertebrates, such as sponges, and little evidence of and, hence, they will be destroyed by the However, this will not result in a detectable change in 

crustaceans, such as prawns and crabs. The absence of seawall construction, dredging and the diversity of local marine fauna, as the diversity of 

seagrass meadows in the area also means that it is not reclamation works, species is considered very low, with ascidians 

considered to be an important nursery habitat resource (indicators of poor water quality) forming the majority 

for fish and marine invertebrates. 	The waters offshore of of species. 	Consequently, the proposed project will 

Lots 165 to 168 Cockburn Road, Henderson include a be consistent with the EPA objective. 

reef and two shipwrecks that support communities of 

sessile organisms. These communities, while abundant, Increased turbidity associated with dredging The turbidity associated with dredging and 

are low in biodiversity and thus low in conservation operations has the potential to adversely reclamation works will be minimised in accordance 

value, affect filter feeding fauna and the larval with a Dredging and Dredge Spoil Management Plan 

recruitment of benthic biota, and could cause (DDSMP(. 

mechanical damage to benthic fauna. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective 	 Existing Environment 	 Potential Impact 	 Environmental Management and 

Predicted Outcome 

Groundwater and Surface 

Water Quality 

Maintain or improve the quality of 

groundwater to ensure that 

existing and potential uses, 

including ecosystem maintenance, 

are protected. 

The lithology of the area supports an unconfined 

groundwater aquifer, which discharges into the Northern 

l4arbour. Groundwater discharge to the Northern Harbour 

is expected to be through distributed base flow and via 

springs and/or seeps. Where soil permeability is 

homogenous, the groundwater flow is uniform, moving 

down hydraulic gradient and perpendicular to 

groundwater level contours. 

The existing groundwater quality in the vicinity of the 

Subject Site is characterised in places and at depth by 

high nitrogen levels, being influenced by two major 

sources of nutrients and other contaminants: 

sludge drying beds of the Woodman Point WWTP; 

and 

bore injection from Weston Bioproducts. 

The shipbuilding, repair and maintenance 

facilities to be established at the Study Site 

may store, use or generate the following 

potential pollutants of ground and surface 

waters: 

sewage from ablutions; 

stored hydrocarbons, such as fuels or 

lubricants; 

stored paints (including TBT-based 

antifouling paints) and other chemicals; 

stormwater run-off from carparks and 

haulage areas, which may contain 

nutrients such as nitrogen and 

phosphorus, as well as contaminants such 

as heavy metals and hydrocarbons (JDA, 

1997; KinhUl, 1997); and 

wastewater from washdowns, hull-

cleaning and other maintenance 

operations, which may contain paint 

residues and potentially toxic chemicals. 

The following management strategies will ensure 6—at 
the shipbuilding, repair and maintenance facilities do 

not impact on the ground and surface waters in the 

vicinity of the Subject Site. 

The shipbuilding, repair and maintenance 

facilities will be based on sealed bitumen or 

concrete hardstand areas. 

Hydrocarbons, paints and toxic chemicals will be 

stored in sealed bunded areas. Storage areas 

will be designed, constructed and maintained in 

accordance with the Explosives and Dangerous 

Goods Act 1961 and Dangerous Goods 

Regulations 1992, and to the requirements of 

the DEP under Part V (Works Approvals and 

Licensing) of the Environmental Protection Act, 

1986. 

The shipbuilding, repair and maintenance facilities 

will be connected to reticulated sewerage rather 

than septic tanks; 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 
Maintain or improve the quality of Refer to previous page. Refer to previous page. The individual stormwater drainage systems of 

groundwater to ensure that each lot will be designed in accordance with the 

existing and potential uses, objectives of the 	relevant 	authorities and 	the 
including ecosystem maintenance, principles 	of 	Water 	Sensitive 	Urban 	Design 

are protected. (Water and Rivers Commission, 1998) through 

the works approval or development approvals 

process. 	Drainage systems will incorporate soak 

wells 	or 	suitable 	silt 	traps 	to 	ensure 	that 

nutrients 	or contaminants 	are 	filtered out, 	or 

trapped and periodically removed. 	Shipbuilding, 

repair and maintenance industries will be required 

to prepare Drainage Management Plans to the 

satisfaction of relevant authorities, which may 

include the Water and Rivers Commission, City 

of 	Cockburn 	and 	the 	Department 	of 

Environmental Protection. 

Any wastewaters which are produced on site 

• will 	be 	contained 	and 	re.cycled, 	treated 	or 

disposed of to the approval of the DEP under 

Part 	V of the 	Environmental Protection Act 

1986. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 

Marine Wafer and Sediment 

Quality 
Maintain or improve marine water Sediment sampling within the Northern Harbour has There is the potential for short-term impacts The potential for phytoplankton blooms is significantly 
and sediment quality consistent reported mean concentrations of 1 500 mgkg' and 360 on water quality due to sediment disturbance increased during summer when warmer conditions 
with the EQOs and EQCs defined mgkg' for nitrogen and phosphorus, respectively, during construction of the seawaH and allow for. increased growth rates, and lower 

in the Southern Metropolitan Compared to the concentrations reported for the dredging operations. 	This could potentially freshwater inflows reduce flushing times. The 
Coastal Waters Study (1996) sediments in the remainder of Cockburn Sound it appears increase phytoplankton populations due to the proponent will therefore comply with the Ministerial 
within the Northern Harbour. that although the concentrations of phosphorus are release of nutrients (and possibly algal cysts) conditions of approval for the northern breakwater 

similar, the nitrogen content of the sediment in the from the sediments. With the increased construction which restrict dredging, or activities that 

Northern Harbour is twice that of Cockburn Sound. This retention times in the Northern Harbour, since are likely to substantially disturb the sediments, 

may be due to the high nitrogen content of the the construction of the northern breakwater, it during high risk summer months. This strategy, as 

groundwater discharging into the Northern Harbour, and is expected that much of the phytoplankton well as the implementation of a DDSMP and the State 

the fact that the harbour is essentially a closed system. will remain in the harbour until the bloom Government's groundwater remediation programme, 

It has been established that the recent incidence of algal recedes. The death of this phytoplankton will minimise nutrient release from sediments into the 

blooms within the Northern Harbour is not related to the could then lead to increased nutrient loading water column and reduce the potential for 

presence of industry within the harbour, but rather to the to the sediments, low dissolved oxygen levels, phytoplankton blooms within the Northern Harbour. 

influx of nutrient rich groundwater contaminated from and bacterially-mediated sediment nutrient Consequently, it is expected that these measures will 

sources east of Cockburn Road. The State Government release. 	The release of inorganic nutrients maintain or improve marine water and sediment 

has recognised the source of the problem and has could then stimulate phytoplankton growth quality in the Northern Harbour consistent with the 

committed to a programme of groundwater remediation and create a self-perpetuating cycle. EPA objective, 

to remove the nutrients from the groundwater before it 

enters the harbour. 	By removing the source of nutrients, 

the potential for algal blooms to occur will be much 

reduced in the long term.  
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 

Marine Water and Sediment 

Quality (Contd.) 
Maintain or improve marine water The Department of Commerce and Trade (DCT) has The interception of the contaminated The input of nutrient rich groundwater has already led 

and sediment quality consistent recently commissioned several investigations of groundwater plume during dredging operations to significant eutrophication of the Northern Harbour 

with the EQOs and EQCs defined contaminant discharge (in groundwater) to Jervoise Bay could potentially cause a deterioration in the and, consequently, it is not expected that interception 

in the Southern Metropolitan and water quality in the Northern Harbour area (PPK, water quality of the Jervoise Bay Northern of contaminated groundwater plume during dredging 

Coastal Waters Study (1996) 19980 and HGM, 1998a). As part of these Harbour. operations will cause a deterioration in the water 

within the Northern Harbour. investigations, additional bores were installed and have quality of the Jervoise Bay Northern Harbour (PPK 

been monitored since, and estimates have been made of Environment and Infrastructure and DCT, pers.comm, 

the total nitrogen loadings entering various parts of April-May, 1999). The pathway of groundwater flow 

Jervoise Bay. 	It has been estimated that the discharge of to the harbour may change marginally, although there 

nitrogen to the Northern Harbour area is around 3,600 kg will be no change in the volume or form of the 

per year (PPK, 1998a). 	Existing physical data, nutrient contaminated groundwater. 

data and groundwater concentration data suggest that 

the primary local source of nitrogen in the Northern The construction works will create additional 

Harbour is groundwater, and that the most highly limestone material for the groundwater to travel 

contaminated groundwater discharges into the nearshore through, and hence may increase the buffering of any 

zone within the harbour (HGM, 1998a). acidic plume, and also increase the potential for the 

removal of phosphorous from the groundwater (PPK 

Environment and Infrastructure and DCT, pers,comm, 

April-May, 1999). 

Maintain or improve marine water During February/March 1997, sediment in the Northern The dredging and reclamation works could The suspension of sediment, and the potential release 

and sediment quality consistent Harbour and surrounds was surveyed for TBT and its potentially disturb sediments and release of contaminants into the water column associated 

with the EQOs and EQC5 defined breakdown products, as well as heavy metals (HGM, contaminants into the water column, with dredging and reclamation works, will be 

in the Southern Metropolitan 1997). The concentrations of TBT reported from this impacting on the water quality of the Northern minimised according to the implementation of a 

Coastal Waters Study (1996) survey were higher adjacent to shipping activities. Harbour and the marine biota residing in the DDSMP. 

within the Northern Harbour. harbour. 

V98027-.CMS90453.50 	 ES-16 	 BSD Consultants Pty Ltd 



Development of Lots 165 - 168 Cockburn Rd, Henderson 

Consultative Environmental Review 

EXECUTIVE SUMMARY 

Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 
Refer to previous page. Concentrations of heavy metals in sediments have also Refer to previous page. The proponent has undertaken a baseline sediment 

been determined (HGM, 1998c). Results of these monitoring programme, with reference to the 

surveys indicated that the levels of heavy metals in the ANZECC Interim Ocean Disposal Guidelines (ANZECC, 
sediments were considerably higher within the Northern 1998) to determine the levels of contaminants in the 

Harbour (particularly at sites adjacent to shipping activity) sediment to be dredged during Phase One of the 

than the area immediately outside the breakwater. proposed project. All sediment contaminant 

However, all sediment contaminant concentrations were concentrations were well below the DEP (1996a) 

well below the DEP (1 996a) draft EQCs for Industrial draft EQCs for Industrial Buffers. 	Based on the low 
Buffer zones and have not changed dramatically over levels of contaminants from historic data and this 

three sediment monitoring surveys (HGM, 1999). It has recent sediment sampling it is not expected that 

been recommended that the ongoing contaminants dredging operations will lead to a significant release 

monitoring is reduced to a three yearly cycle, with of contaminants into the water column. 

provision for reactive monitoring if events occur which 

are likely to have caused contamination (HGM, 1999). 

Maintain or improve marine water Since the construction of the northern breakwater, the The proposed ship-lift facility will have the The ship-lift basin will be managed to ensure that the 

and sediment quality consistent increased retention time in the Northern Harbour, coupled dimensions 50 x 80 m and will be dredged to potential impacts associated with stratification are 

with the EQOs and EQCs defined with the reduced wave action, has lead to an a depth of 14 m. Adjacent areas of the minimised. 	This will involve the monitoring of 

in the Southern Metropolitan environment that has the capacity to become stratified, harbour are only at a depth of 8 m to 9 m. dissolved oxygen, temperature, salinity and 

Coastal Waters Study (1996) with the bottom layers of water becoming anoxic. During The ship-lift basin will not be effectively accumulation of organic material by the future ship- 

within the Northern Harbour. the summer of 1997/98, the dissolved oxygen mixed by natural processes and, thus has the lift operator. Should monitoring indicate low dissolved 

concentrations in the bottom water in the Northern potential to become stratified. 	Stratification oxygen levels in the bottom waters of ship-lift basin, 

Harbour dropped as low as 1.9 mgL' although all other and subsequent depletion of dissolved oxygen or a significant build up of organic matter, mitigative 

measurements during the sampling period indicated that levels near the seabed has the potential to strategies will be implemented by the operator. The 

the bottom waters of the harbour were not anoxic (Hale cause the release of inorganic nutrients from proposed management strategy would involve 

et al., 1998). Data provided by HGM (1998a) shows sediments and, thus, the facilitation of algal removal of settled material and oxygen injection into 

oxygen concentrations, measured during the day in blooms, the deeper waters of the ship-lift basin. This 

February 1998 throughout the Northern Harbour, being management strategy would maintain stratification, 

greater than 80-100% saturation at the bottom. reduce organic decomposition at the bottom of the 

ship-lift basin, replenish dissolved oxygen and 

increase denitrification in the bottom waters. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

I 	

EPA Objective 	 Existing Environment 	 Potential Impact 	 Environmental Management and 

Predicted Outcome 

There is the potential for dredge spoil used in 

reclamation works, if contaminated and not 

treated or disposed of appropriately, to leach 

heavy metals and other pollutants into 

groundwater or the marine environment. 

Dredging will cause the suspension of 

sediment in the water column and, without 

the implementation of appropriate 

management strategies, could temporarily 

increase natural turbidity and lead to adverse 

impacts in the marine environment. Increased 

turbidity has the potential to reduce light 

penetration to photosynthetic algae and 

seagrasses, adversely affect filter feeding 

fauna and the larval recruitment of benthic 

biota, cause mechanical damage to benthic 

fauna, and can lead to oxygen depletion and 

eutrophication of marine waters. 

A study by HGM made note of the turbid water 

conditions within the Northern Harbour, even during calm 

and relatively still conditions (HGM, 1996). Turbid 

conditions were also observed during spot dives 

undertaken by MAFRL in January 1999. 

Dredging will be undertaken to a distance of 

approximately 80m from the seawall. The total volume 

of dredged material will be in the order of 80,000 cubic 

metres, and this will be used as fill for the reclamation 

works. The dredging depth is not yet confirmed, 

however, it is anticipated to be in the range of -4m CD to 

-9m CD. Should a ship-lift be required, the dredging 

depth may extend down to approximately -14m CD in the 

vicinity of the ship.lift. 

There are currently no draft EQCs for turbidity in the 

marine environment for Industrial Buffers (DEP, 

1 996a). However, implementation of a DDSMP will 

ensure that the potential environmental impacts 

related to increased turbidity are managed. This 

DOSMP will include defined water quality criteria to 

be achieved or maintained during dredging operations, 

as well as contingency measures to be implemented if 

monitoring during dredging indicates that these 

criteria have been exceeded. 

A sediment monitoring programme has been 

undertaken by the proponent, in accordance with the 

ANZECC Interim Ocean Disposal Guidelines (ANZECC, 

1998). This monitoring was undertaken to confirm 

that the levels of pollutants (such as polycyclic 

aromatic hydrocarbons, tin and heavy metals) within 

the area designated for dredging, were well within 

soil acceptance criteria for industrial land use. This 

recent sampling confirmed that levels of 

contaminants within the area to be dredged were well 

below the guidelines and, consequently, the dredge 

spoil will be suitable for use as fill for the proposed 

reclamation works. 

Maintain turbidity levels from 

construction to accepted criteria 

to protect agreed environmental 

values (as outlined in the Southern 

Metropolitan Coastal Waters 

Study). 

Soil Contamination(Dredge 

spoil) 
Contaminated material should be 

treated and/or disposed of in a 

manner which adequately controls 

the infiltration of water in the 

material, and the formation and 

seepage of leachate from the 

material. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 

Afr Quality 
Protect the surrounding land users The sea breeze dominates wind patterns between Clearing of vegetation and earthworking of Prior to the commencement of construction works, 
such that dust and particulate October and April, comprising strong south-westerlies in the dunes on site has a potential to cause the proponent will conduct a more detailed dust 
emissions will not adversely the afternoon. During the summer months, afternoon dust during periods of high winds. 	This will assessment of the project, in accordance with A 
impact upon their welfare and wind speeds exceed 30 ms' 20% of the time. From particularly be the case during afternoons in Guideline for the Prevention of Dust and Smoke 
amenity or cause health problems April to September, the morning winds are dominated by the months of October to April, as the Subject Pollution from Land Development Sites in WA (DEP, 
by meeting the Guidelines for the relatively weaker north-easterlies. Site will have no protection from the onset of 1996b). The results of this assessment will be used 
Prevention of Dust and Smoke the sea breeze. Given the proximity of the to formulate a dust management plan which will 
Pollution from Land Development lots to the coast, the lack of cover and the submitted to the DEP, prior to the commencement of 
Sites in WA and the Environmental time of year at which the site preparation construction works. 	The specific dust control 
Protection (Kwinana) (Atmospheric works will be completed, there is potential for measures which may be implemented include the use 
Wastes) Policy 1992. wind erosion to occur unless the site is of wind fencing, stabilisation agents and water carts. 

stabilised. As part of the dust management plan prepared for the 

site preparation works, provision will be made to 

stabilise the site and prevent erosion of the finished 

surface until the sealing, construction and 

landscaping works are undertaken upon establishment 

of the new shipbuilding, repair and maintenance 

facilities. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 

Recreation 
Ensure that shipbuilding operations The Northern Harbour is currently subject to nautical The establishment of additional shipbuilding, The industries to be established within the Study Site 

do not compromise legitimate traffic from both the public and industry. 	The public repair and maintenance industries within the will put in place measures to suitably warn the users 

boating and other existing or traffic comprises small craft launched from the Study Site will increase the industrial shipping of the powerboat marina of the impending passage of 

potential recreational activities powerboat marina located in the north-west of the traffic in the Northern Harbour. 	However, large vessels to and from their facilities. 	The 

within the Northern Harbour. harbour, whereas the industrial traffic comprises much given that the industries will construct or measures may include the use of a warning sign, 

larger aluminium and steel-hulled craft (up to 100 metres service at most 20 to 30 vessels a year, the beacon or siren installed near the marina boat ramps 

in length) which have been constructed or repaired and movements of large vessels will be relatively or entrance to the harbour. 	This will significantly 

serviced by the industries located within the harbour. low. Another perceived impact of the project reduce the potential for incidents involving 

is the presence of the seawall and ship-lift powerboats and ferries or other large craft, and will 

restricting the area available to accommodate be included as a condition placed upon seabed leases. 

the movements of powerboats as well as 

larger vessels. 	Following construction of the With regards to the existing congestion of smaller 

seawall and ship-lift, the distance between craft in the waters adjacent to Lot 165, LandCorp in 

the marina jetty and ship-lift will be association with the Department of Transport will 

approximately 110 metres. 	This distance is facilitate the development of an education program 

more than adequate for the manoeuvring of designed to increase the safety awareness and 

small numbers of powerboats, although the navigational skills of pilots of both recreational 

congestion of powerboats may be intensified powerboats as well as ferries or other large craft. 

on summer afternoons under sea-breeze 

events. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective Existing Environment Potential Impact Environmental Management and 

Predicted Outcome 

Heritage (Aboriginal)  

Ensure that the proposal complies Ethnographic research of the area was undertaken as part The Subject Site does not lie over the In accordance with the Aboriginal Heritage Act 
with the requirements of the of the Southern Harbour project (McDonald Hales, 1997). terrestrial mythological sites identified within (1972), a Section 18 notice was lodged with the 
Aboriginal Heritage Act 1972. This research indicates that there are three ethnographic the Jervoise Bay Area (ie at Woodman Point Aboriginal Affairs Department (AAD) in March 1999 

sites located in the vicinity of the Subject Site: and east of Cockburn Road). However the and considered by the Aboriginal Cultural Materials 
registered site S021 69, which includes the waters of proposed reclamation works and seawall Committee (ACMC) in April 1999. Consultation was 

Cockburn Sound and Jervoise Bay; construction will marginally alter the waters of undertaken with Aboriginal representatives as part of 

a 	"Boomerang/Spear" 	Myth 	site 	associated 	with Cockburn Sound, which comprise a registered this process to obtain their advice and views 

Woodman Point; and site. 	It should be noted that the reclaimed regarding the proposed development, and the 

a "Fire" Myth site associated with the limestone ridge seabed used to be dry beach prior to the documentation of the consultation was provided to 

lying east of Cockburn Road. Ocean Endeavour project in the 1 970s. the ACMC. Section 18 approval was granted by the 

Minister for Aboriginal Affairs on the 1 01h  May 1999, 

It has also been noted that there is a potential for burial There 	is 	a 	potential 	for 	burial 	sites 	to 	be and LandCorp will comply with the conditions set out 

sites to be located on the Subject Site, as several sites uncovered during the excavation works, in the Section 18 clearance, thus, complying with the 

have been discovered along the Quindalup Dunes, These Aboriginal Heritage Act 1972. 

sites may have both archaeological and cultural 

significance. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective 	 Existing Environment 	 Potential Impact 	 Environmental Management and 

Predicted Outcome 

Heritage (Maritime 

Shipwrecks) 

Ensure that shipwreck sites are 

protected to the satisfaction of the 

Maritime Museum of Western 

Australia 

The Maritime Museum has identified and described seven 

shipwrecks lying within the Jervoise Bay Northern 

Harbour. Of these, two wrecks lie adjacent to the 

Subject Site: the iron-hulled steam tug SS Alacrity and 

the wooden-hulled three-masted schooner Abemama. 

The Alacrity and Abemama were beached in 1931 and 

1927,   respectively, and were submerged following the 

extensive beach erosion which resulted from the 

earthworks of the Ocean Endeavour and other projects. 

The shipwrecks of the SS Alacrity and 

Abema,na will be completely enclosed within 

the proposed reclamation area. The Maritime 

Museum study concluded that "incorporation 

of the ... wreck sites into a landbacked wharf 

would ensure the preservation of these sites 

for the future, providing that the process did 

not cause damage to the fabric of the wrecks 

and that nothing of a permanent nature is 

built over the site" (Garratt and Souter, 

1997). The Maritime Museum indicated that 

there is the potential for the wrecks to be 

physically damage during the burial process. 

LandCorp has consulted extensively with the 

Maritime Museum regarding the preservation of the 

two wrecks. In 1997, LandCorp commissioned the 

Museum's Department of Maritime Archaeology to 

undertake a detailed survey of the two wrecks to 

determine their structural condition, stability, location 

and depth. The Museum concluded that the two 

wrecks were in a state of accelerated degradation 

since their inundation in the 1970s, and 

recommended that the wrecks be buried as part of 

the development process to ensure their preservation. 

The Maritime Museum study recommended the 

following actions be taken in burying the wrecks: 

fill material should be carefully chosen and 

distributed evenly over the wrecks; and 

the location of the shipwrecks should be 

accurately recorded and properly marked with an 

interpretive plaque. 
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Table ES2: Summary of Environmental Factors and Management (Contd.) 

EPA Objective 	 Existing Environment 	 Potential Impact 	 Environmental Management and 
Predicted Outcome 

Noise 
Ensure that noise impacts 

emanating from construction 

works and ongoing operations 

comply with statutory 

requirements and acceptable 

standards. 

Protect the amenity of nearby 

residents from noise impacts 

resulting from activities associated 

with the proposal by ensuring that 

noise levels meet statutory 

requirements and acceptable 

standards. 

There are significant noise generating sources in the 

vicinity of the Subject Site, including the existing 

shipbuilding, repair and maintenance industries located 

within the Northern Harbour as well as the traffic along 

Cockburn Road. 

An assessment of the existing noise environment of the 

area has been undertaken by Herring Storer Acoustics, 

including noise monitoring at existing industrial premises 

and nearby residences, as well as noise modelling of the 

existing shipbuilding, repair and maintenance precinct. 

The assessment indicates that noise levels at nearby 

residences comply with noise levels assigned under the 

Environmental Protection (Noise) Regulations 1997. 

Construction 

The seawall construction, dredging, 

reclamation and earthworks, and construction 

of the new shipbuilding, repair and 

maintenance facilities will require the use of a 

range of heavy vehicles and equipment which 

may generate significant noise. 

Operations 

Based on preliminary modelling of generic 

shipbuilding, repair and maintenance industries 

assuming similar noise characteristics as the 

existing shipbuilding precinct further to the 

south, cumulative noise received at the 

Woodman Point Caravan Park would comply 

with regulatory requirements during the day 

and evening periods, but could exceed the 

assigned LA10  noise level by 5dB(A) during the 

night period. Cumulative noise received at the 

residence located at the Cockburn Pleasure 

Boat Storage Facility would comply with the 

regulations at all times. Preliminary noise 

modelling therefore indicates that noise 

control strategies will need to be incorporated 

in the detailed design of future industries on 

Subject Site, 

Construction 

Construction noise will be managed in accordance 

with the Environmental Protection (Noise) Regulations 

1997, as enforced under Part V of the Environmental 

Protection Act 1986. Construction works will be 

carried out in accordance with Section 6 of Australian 

Standard 2436-1981 "Guide to Noise Control on 

Construction, Maintenance and Demoiltion Sites". 

The equipment used (excavators, front end loaders, 

etc) will be the quietest reasonably available, and a 

noise management plan will be submitted to the Chief 

Executive Officer (CEO) of the DEP, if required. 

Operations 

The future shipbuilding, repair and maintenance 

industries will be designed and managed to comply 

with the Environmental Protection (Noise) 

Regulations, 1997, under Part V of the Environmental 

Protection Act, 1986. The individual industries will 

document and implement detailed noise management 

strategies, in consultation with the DEP, as part of 

the Works Approval and Licensing process. 

A range of simple and practical noise management 

strategies are available that will enable new 

shipbuilding, repair and maintenance industries to 

comply with the Regulations and meet the EPA 

objective for noise. 
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EXECUTIVE SUMMARY 

Table ES3: Summary of Management Commitments 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 
Management Commitment 1:- The proponent will prepare Prepare prior to the Maintain turbidity levels from Document methods of Department of Submission of 

and implement a Dredging and Dredge Spoil Management commencement of construction to accepted criteria dredging and Transport DDSMP to 

Plan (DDSMP), to the satisfaction of the Department of dredging and to protect agreed environmental environment (Maritime Department of 

Environmental Protection. The DDSMP will include: reclamation, and values (as outlined in the management strategies Section). Environmental 

measurement of sediment contamination to assess implement during Southern Metropolitan Coastal to reduce sediment Protection. Comply 

suitability for fill or offsite disposal, if required; dredging and Waters Study). disturbance; with draft EQCs 

the methods of dredging and environment management reclamation works. undertake an defined in the 

strategies to reduce sediment disturbance; Maintain or improve marine assessment of dredge Southern Metropolitan 

placement of dredge spoil and containment measures water and sediment quality contamination; Coastal Waters Study 

to limit the dispersion of suspended sediments, consistent with the EQOs and develop a monitoring (1996). 

including silt curtains around the dredging apparatus EQCs defined in the Southern programme to measure a 

and choice of appropriate dredging plant; Metropolitan Coastal Waters range of water quality 

the specification of a monitoring programme to Study (1996) within the parameters around the 

measure a range of water quality parameters (including Northern Harbour. dredge and dredge spoil 

turbidity, nutrients, heavy metals and TBT) around the placement area; 

dredge and dredge spoil placement area before, during define water quality 

and after dredging operations; criteria to be achieved or 

definition of water quality criteria to be achieved or maintained during 

maintained during dredging operations to minimise the dredging operations; and 

potential for phytoplankton blooms; and prepare contingency 

preparation of contingency measures to be measures to be 

implemented if monitoring indicates that the defined 
implemented if the 

 

water quality criteria are exceeded during dredging 
defined water quality 

 
criteria are exceeded 

operations. 
during dredging 

operations. 
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EXECUTIVE SUMMARY 

Table ES3: Summary of Management Commitments (Contd.) 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 
Management Commitment 2:- The proponent will ensure During dredging, Maintain or improve marine No dredging during high risk Department of Completion of Phase 
that seawall construction, dredging, reclamation and reclamation and water and sediment quality summer months, and only Transport. One construction 
earthworks are undertaken outside of the high risk summer seawall consistent with the EGOs and undertake dredging works by the 
months, according to parameters defined in the DDSMP, to construction. EQCs defined in the Southern operations within the window designated date. 
minimise the potential for phytoplankton blooms within the Metropolitan Coastal Waters determined by the DDSMP. 

Northern Harbour. Study (1996) within the 

Northern Harbour. 

Management Commitment 3:- The proponent has Sediment sampling Maintain or improve marine Sediments have been Department of Inclusion of the 
undertaken a baseline monitoring programme, with has been water and sediment quality sampled at two sites, within Environmental preliminary results in 
reference to the ANZECC Interim Ocean Disposal Guidelines undertaken. 	If consistent with the EGOs and the area to be dredged, for Protection and this CER document, 
(ANZECC, 1998) to determine the levels of contaminants in further sampling is EQCs defined in the Southern heavy metals, polycyclic Department of and submission of the 
sediments at the Study Site. 	If required, elutriation required, it will be Metropolitan Coastal Waters aromatic hydrocarbons, TBT Transport, TBT sampling results 
analyses will be carried out by the proponent to assess the carried out prior to Study (1996) within the and nutrients levels. 	The to the Department of 
potential for release of contaminants from the sediment into the commencement Northern Harbour. results of this sampling have Environmental 
the water column, as part of the monitoring programme of dredging and been incorporated into the Protection as part of 
detailed in the DDSMP. reclamation works Contaminated material should be CER document, TBT the DDSMP. 

(as part of the treated and/or disposed of in a concentrations are not yet 

DDSMP). manner which adequately available but will be included 

controls the infiltration of water in the DDSMP. 

in the material, and the 

formation and seepage of 

leachate from the material. 
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EXECUTIVE SUMMARY 

Table ES3: Summary of Management Commitments (Contd.) 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 

Management Commitment 4:- In accordance with Sections Following Maintain or improve marine Lease condition put in the Department of Condition on the 

16 and 17 of the West Australian Land Authority Act 1992, construction of the water and sediment quality contract for the seabed lease. Transport. seabed lease to 

LandCorp will place conditions on the seabed lease to ship-lift basin, consistent with the EQOs and Future ship-lift operator will ensure that the future 

ensure that the future ship-lift operator is responsible for EQCs defined in the Southern be responsible for ship-lift operator 

undertaking a monitoring programme to measure Metropolitan Coastal Waters undertaking a monitoring monitors the ship-lift 

temperature, salinity, dissolved oxygen and the Study (1996) within the programme to measure basin and implements 

accumulation of organic material within the ship-lift basin, Northern Harbour. temperature, salinity, management 

This monitoring programme will include 'trigger levels' of dissolved oxygen and the strategies to maintain 

organic material and dissolved oxygen concentrations at the accumulation of organic water quality in the 

bottom of the ship-lift basin, material within the ship-lift ship-lift basin. 

basin. Should the monitoring 

Should the monitoring programme indicate that trigger programme indicate that 

levels for organic material and dissolved oxygen have been there is localised 

reached, the operator will implement the following stratification, the operator 

management strategies. will implement appropriate 

Removal of settled organic material and some bottom management strategies. 

waters, several days before the next scheduled ship-lift 

operation, using suction equipment. The bottom 

waters would be stripped of nutrients (eg. using algae), 

prior to return to the marine environment. 

Oxygen injection into the deeper waters of the ship-lift 

basin. Water low in oxygen will be drawn from the 

bottom waters and injected with oxygen through a 

diffusion device to produce oxygen- saturated water, 

which will then be slowly returned to the bottom of 

the ship-lift basin. 
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Table ES3: Summary of Management Commitments (Contd.) 

Commitment Timing EPA Objective Action Advising Compliance 

Agency Criteria 

Management Commitment 5 - The proponent will prepare Prepare prior to Protect the surrounding land Prepare a dust management City of Dust levels below 

and implement a dust management plan, in accordance with commencement of users such that dust and plan to include provisions to Cockburn, criteria defined in the 

A Guideline for the Prevention of Dust and Smoke Pollution Phase One particulate emissions will not minimise erosion of the site dust management 

from Land Development Sites in WA, 1996 (DEP, 1 996b) construction works, adversely impact upon their between the completion of plan. 

and to the satisfaction of the Department of the and implement welfare and amenity or cause site preparation works and 

Environmental Protection. The dust management plan will during construction, health problems by meeting the the establishment of the new 

include provisions to minimise erosion of the site between Guidelines for the Prevention of shipbuilding, repair and 

the completion of the site preparation works and the Dust and Smoke Pollution from maintenance facilities. 

establishment of the new shipbuilding, repair and Land Development Sites in WA 

maintenance facilities, and the Environmental Protection 

(Kwinana) (Atmospheric Wastes) 

Policy 1992.  

Management Commitment 6 - The proponent in association Prior to Ensure that shipbuilding Future industries to put in Department of Condition on the 

with the Department of Transport, as a condition of the commencement of operations do not compromise place warning measures as a Transport seabed lease to 

seabed leases, will also ensure that the future industries put new shipbuilding, legitimate boating and other condition of their seabed ensure that future 

in place measures to suitably warn the users of the repair and existing or potential recreational lease. Measures could industries put in place 

powerboat marina of the impending passage of large maintenance activities within the Northern include the use of a warning measures to suitably 

vessels to and from their facilities, industries. Harbour. sign, beacon or siren installed warn the users of the 

near the marina boat ramps powerboat marina of 

or entrance to the harbour. the impending 

passage of large 

vessels to and from 

their facilities. 

Management Commitment 7 - The proponent will comply During the Ensure that the proposal Comply with Ministerial Aboriginal Comply with 

with the requirements of the Aboriginal Heritage Act reclamation works complies with the requirements conditions contained in Affairs conditions of Section 

(1972). and seawall of the Aboriginal Heritage Act Section 18 clearance, Department. 18 clearance. 

construction. 1972. provided in Appendix G. 
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Table ES3: Summary of Management Commitments (Contd.) 

Commitment Timing EPA Objective Action 

____ 

Advising 

Agency 

Compliance 

Criteria 
Management Commitment 8 - The proponent will comply During the seawall Ensure that shipwreck sites are Fill material will be carefully Maritime Installation of plaque. 
with the recommendations of the 1997 WA Maritime construction and protected to the satisfaction of chosen and distributed evenly Museum of WA. 
Museum study (Garratt and Souter, 1 997) in undertaking reclamation works, the Maritime Museum of over the wrecks. The location 

the reclamation works and seawall construction. Western Australia of shipwrecks will be 

accurately recorded with a 

plaque. 

Management Commitment 9 - The proponent will comply During Phase One Ensure that noise impacts Comply with the Department of Assigned noise levels 
with the Environmental Protection (Noise) Regulations 1997 Construction, emanating from construction requirements of Regulation Environmental in the Environmental 
in undertaking the Phase One Construction Works. works and ongoing operations 13 of the Environmental Protection. Protection (Noise) 

comply with statutory Protection (Noise) Regulations 1997. 
The proponent will liaise with all local stakeholders to Prior to Phase One requirements and acceptable Regulations 1997. 

advise them of the schedule of the Phase One Construction Construction Works standards. 

Works. 

Protect the amenity of nearby 

residents from noise impacts 

resulting from activities 

associated with the proposal by 

ensuring that noise levels meet 

statutory requirements and 

acceptable standards. 
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INTRODUCTION 

1 INTRODUCTION 

1.1 Overview 

LandCorp proposes to create up to three new industrial lots within the Northern Harbour 

of Jervoise Bay, along Cockburn Road in Henderson, for the purpose of shipbuilding, 

repair and maintenance of vessels (Figure 1.1). The development is consistent with the 

industrial zoning designated for the site under the Metropolitan Region Scheme and the 

City of Cockburn District Zoning Scheme, and complies with the development intent of 

the Northern Harbour as set out in the Jervoise Bay Infrastructure Masterplan. 

The project will require the construction of approximately 500m of seawall, 

approximately 2.6ha of dredging within the Northern Harbour (involving approximately 

80,000m3  of sediment), and the reclamation of approximately 2.9ha of land. The 

dredging depth is not yet confirmed, however it is anticipated to be in the range of -4m 

CD to -9m CD to a maximum depth of -14m CD under the proposed ship-lift. The 

surface area of the ship-lift will be approximately 4,000 m2  and, consequently, covers an 

area of about 0.6% of the Northern Harbour. 

LandCorp has referred the proposal to the Environmental Protection Authority (EPA) 

which has set the level of environmental assessment for this project as a Consultative 

Environmental Review (CER). The guidelines produced by the EPA for this review are 

provided in Appendix A. 

The EPA has previously assessed the zoning of Lots 165 and 167 for Industrial 

purposes, under Section 48A of the Environmental Protection Act 1986, as either 

amendments to the Metropolitan Region Scheme or City of Cockburn's Town Planning 

Scheme. Therefore, the appropriateness of the industrial zoning on Lots 165 and 167 is 

not being assessed as the proposal will be consistent with current zoning. 

The scope of this assessment is to consider the unassessed components of the 

proposal, that is, seawall construction, dredging and land reclamation adjacent to Lots 

165 and 167 (including Lots 166 and 168), and the management of potential pollution 

from shipbuilding, repair and maintenance activities which will occupy the site in the 

future. 

This CER document outlines the proposal, identifies the environmental factors associated 

with the proposal, specifies the management objectives, describes the potential impacts 

and outlines the proposed management strategies. 
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1.2 Background and Project Justification 

Shipbuilding and marine construction activities commenced in Jervoise Bay in the early 

1970s.   The 1990s   has seen the rapid expansion of the industry, which is now 

recognised internationally for its quality, technology and trade skills used in the 

construction and maintenance of aluminium and steel-hulled vessels. Shipbuilding today 

contributes more than $1 billion a year to the State's economy and is a significant 

regional employer (Department of Commerce and Trade, pers. comm., 1999). 

The Jervoise Bay Infrastructure Masterplan, as endorsed by State Cabinet in 1997, 

shows the Western Australian Shipbuilding Precinct focussed on the Jervoise Bay 

Northern Harbour. The Infrastructure Masterplan also includes the facilities to the south 

of the harbour, which support marine engineering projects for the State's offshore 

petroleum industry, repair and maintenance of Navy ships, and construction of steel-

hulled vessels. 

The Department of Commerce and Trade (DCT) and LandCorp have received a range of 

requests for the purchase or lease of land for shipbuilding, repair and maintenance in the 

Northern Harbour Shipbuilding Precinct, and have developed a plan to meet the identified 

needs of this important industry. This plan involves the development of Lots 165 to 168 

Cockburn Road, Henderson, which comprise prime industrial zoned waterfront land 

within the Shipbuilding Precinct. 

After discussions with the major government agencies, LandCorp has agreed to be the 

proponent and developer of these lots, to gain all necessary approvals for the project, 

undertake required earthworks and servicing, and to sell or lease the land to companies 

in a state ready for the immediate construction of their facilities. 

The proposed development will facilitate the establishment of shipbuilding, repair and 

maintenance industries capable of constructing and servicing vessels of up to 1 50m in 

length, including both passenger and vehicle ferries, and a new generation of fast cargo 

carriers. Existing facilities within the Northern Harbour are too small to construct such 

vessels, and the new facilities will enable companies to enter this niche in the market. 

In addition to the export earnings which the new industries will create, it is expected 

that the industries will provide full time employment for up to 1100 personnel. 

The shipbuilding, repair and maintenance industries will require flat grades and 

infrastructure, which the existing lots do not possess. Creating a suitable grade will 

involve earthworks and a levelling of the dunes. The infrastructure demands of the 

industries will require the installation of services such as water, sewerage, underground 
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power and telecommunications. In addition, LandCorp and the DCT have identified the 

following constraints to full utilisation of this prime waterfront land: 

Industry requirements for greater depth within the lots in order to accommodate the 

increasing demand for larger ships from the Australian and international marketplace. 

Restrictions imposed by the presence of the Water Corporation's existing emergency 

sewage outfall pipeline and easement. 

Navigational risks due to the location of the Water Corporation's emergency sewage 

outfall riser and the presence of shipwrecks in the immediate vicinity of the lots. 

LandCorp already owns 9.36 hectares of waterfront land (Lots 165 and 167) already 

zoned for shipbuilding, manufacture, fabrication and assembly of components for use by 

the offshore petroleum industry. The need to extend the depth of the Lots has led to 

this current proposal to reclaim approximately 2.9 hectares of land, and in doing so 

preserve the shipwrecks in a manner approved by the Western Australian Maritime 

Museum. LandCorp and DCT are currently in negotiation with the Water Corporation 

with the view to eliminating the constraints posed by the emergency sewage outfall. 

1.3 The Proponent 

The proponent for the project is the West Australian Land Authority, trading as: 

LandCorp 

8 Davidson Terrace 

JOONDALUP WA 6027 

LandCorp currently holds freehold title to Lots 165 and 167, while Lots 166 and 168 are 

currently unoccupied crown land. All of these lots are zoned 'Industrial' under the 

Metropolitan Region Scheme (MRS) and 'Industrial General (Restricted Use - Shipbuilding 

and the Manufacture, Fabrication and Assembly of Components for Use by the Offshore 

Petroleum Industry)' under the City of Cockburn Town Planning Scheme-District Zoning 

Scheme No. 2. LandCorp has applied for a conditional seabed lease for the area 

encompassed by the reclaimed land including Lots 166 and 168 which, upon completion 

of the seawall and reclamation works, will be incorporated into the existing Lot numbers 

165 and 167 or the subdivided Lots 1 65A, 1 65B and 167. 

1.4 Objectives and Timing 

The construction works will take up to three months to complete. Assuming that the 

necessary approvals are forthcoming, the seawall, dredging and reclamation works will 

be completed prior to the high risk summer months, in accordance with the 

commitments made by DCT to the DEP during the Northern Breakwater environmental 
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approvals. Site earthworks and the laying of services will be undertaken concurrently 

with the above, so that all disturbances are completed by the end of November, 1999. 

It is envisaged that the shipbuilding, repair and maintenance industries will commence 

construction of their facilities in late 1999 and commence operations in 2000. 

1.5 Stakeholder Consultation 

LandCorp has undertaken a substantial programme of consultation to date which has 

included the following: 

communication with a range of government agencies and decision-making authorities; 

a press release on the project by the Chief Executive Officer of LandCorp in 

Fremantle; 

distribution of fact sheets on the project, enclosed with community newspapers, in 

the nearby suburbs of Munster, Coogee and Naval Base; and 

a series of consultation meetings, involving LandCorp, BSD Consultants and the 

community stakeholder groups. 

The list of Government Agencies and Community Stakeholders is provided below: 

Government Agencies 

Australian Heritage Trust (WA); 

City of Cockburn; 

Department of Commerce and Trade; 

Department of Conservation and Land Management; 

Department of Environmental Protection; 

Department of Transport; 

Maritime Museum; 

WA Heritage Commission; 

Water and Rivers Commission; and 

Water Corporation. 

Community Stakeholders 

Aboriginal representatives for the area; 

Cockburn Pleasure Boat Storage; 

Cockburn Powerboat Association (CPBA); 

Cockburn Volunteer Sea Rescue; 

Community Network Inc (Corn-Net); 

Coogee Beach Caravan Resort; 

Kwinana Industries Council (KIC); 

Spearwood District Residents Association; 

WA Fishing Industries Council; 

WA Mussel Producers Association; and 

Woodman Point Caravan and Camping Resort. 
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A range of issues have been raised through the consultation programme to date, the 

majority being related to recreational amenity, water quality, safety and navigation, 

management, social and economic issues. Tables B.1 and 13.2 contained within 

Appendix B summarise all of the issues which were raised during the consultation, and 

the proponent's response to addressing these. Where appropriate, Tables B.1 and 13.2 

contain references to the specific chapters in the CER document where the issues are 

addressed. A consolidated list of the main issues is presented below: 

AmenIty 

Issues within the scope of this assessment: 

public usage of the harbour, boat launching ramps, breakwaters and nearby 

areas may be restricted; 

concerns that the shipbuilding precinct may continue to expand northwards 

following this development; 

noise impacts from construction and shipbuilding, repair and maintenance 

operations; and 

. 	the need to ensure preservation of wrecks in the Northern Harbour area. 

Issues outside the scope of this assessment: 

the lack of long term security of tenure for the powerboat club; 

the further loss of dog beaches and the lack of alternatives; 

beach erosion on the Woodman Point side of the northern breakwater; 

parking congestion in the public boat-launching facilities on weekends and 

holidays; 

the high levels of vandalism occurring in the public boat-launching facilities and 

car-park; and 

the entire Woodman Point area should be reserved. 

Safety and Navigation 

Issues within the scope of this assessment: 

jetties extending from the new lots may cause navigational hazards; 

the apparent unwillingness of the captains of larger vessels to recognise the 

presence of recreational craft using the boat launching facilities; 

the apparent ignorance of the speed limits by some of the larger vessels; and 

concern that the Jervoise Bay Northern Harbour may be closed for specific times 

in the future to enable ship movements. 
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Issues outside the scope of this assessment: 

concerns about the adequacy of navigational lights to assist vessels leaving or 

entering the Jervoise Bay Northern Harbour, through the entrance to the harbour; 
boat users within the harbour should be licensed; 

the apparent policing of speed limits through the entrance to the harbour that 

could put small boats in danger of being swamped in certain sea conditions; 

the dangerous sea wave reflection occurring near to and within the entrance to 
the Northern Harbour; and 

traffic hazards faced by drivers entering Cockburn Rd from the Cockburn 

Powerboat Club, the public boat launching ramp or the Woodman Point caravan 

park, particularly when towing boats and caravans. 

Water Quality 

Issues within the scope of this assessment: 

limestone seawall may accentuate the flow of nutrients into the harbour and, thus, 

intensify water quality problems in the harbour; 

limestone dust may kill filter feeding organisms; 

dredging may accentuate water quality problems; 

reduced flushing of the Jervoise Bay Northern Harbour; 

large vessels may discharge ballast water, contaminating the harbour with 
organisms and chemicals; 

the continuing contamination of the water in the Jervoise Bay Northern Harbour 

as shown by the on-going algal blooms and monitoring results of water quality; 

large vessels may churn up sediments as they U-turn; and 

contamination of materials to be dredged to make way for the new facilities. 

Issues outside the scope of this assessment: 

doubts about the technical and financial viability of cleaning the contaminated 

groundwater before it enters Jervoise Bay Northern Harbour. 

Management, Social and Economic 

Issues within the scope of this assessment: 

the proposed industries may not buy the industrial lots and the money and beach 
may be wasted; 

new shipbuilding industries may not create as many jobs as estimated; 

the lack of clearly defined agency responsibility for the resolution of management 

issues in the Northern Harbour area and the integrated contingency plan for the 

Jervoise Bay Northern Harbour; and 
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the incremental development of the Northern Harbour for use by industry linked to 

the absence of focus on a larger picture for the Jervoise Bay Northern Harbour; 

Issues outside the scope of this assessment: 

there should be compensation for Jervoise Bay development; 

the lack of measurable outcomes or follow up from commitments made by 

proponents of previous developments; 

there should not be any further development in Cockburn Sound; and 

a social impact study should be undertaken, including a cost-benefit analysis. 

1.6 Purpose and Structure of the CER Document 

The purpose of this CER is to evaluate the preliminary environmental factors associated 

with the proposed development, as identified in the EPA's Guidelines (Appendix A). The 

CER also formulates management and monitoring strategies designed to enhance the 

positive environmental impacts and minimise any potential adverse environmental 

impacts, in order to meet the EPA's objectives. 

In order to ensure a thorough assessment of the environmental issues and, thus, the 

formulation of effective management strategies, it is necessary to examine the proposed 

development in both a local and regional context. The CER document is structured to 

reflect this, as shown below. 

SECTION 1: INTRODUCTION 

This section outlines the background, objectives and timing and justification of the 

project, and summarises the key issues raised during the consultation programme to 

date. 

SECTION 2:0 VERWEW OF DEVELOPMENT AND POLICY 

This section provides an overview of development and policy within Jervoise Bay and 

Cockburn Sound, to place the proposed development in its historical and regional 

context. This section also explains the legislative processes that will be utilised to 

ensure effective environmental management of Phase One and Phase Two of the 

project. 

SECTION 3: PROJECT DESCRIPTION 

This section describes the locality of the proposed development and the specific 

elements of the project, including the subdivision works, construction and operation 

of the shipbuilding facilities. 
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SECTION 4: EN VIRONMEN TA L OBJECTIVES, IMPA CTS AND MANA GEMENT 

This section defines the environmental management objectives for proposed 

development, predicts the potential environmental impacts, and outlines management 

and monitoring strategies to enhance the positive impacts and mitigate the negative 

impacts. The strategies have been formulated with consideration to best practice, 

and a "Whole of Government Approach" involving consultation and cooperation 

between all relevant decision-making authorities. 

SECTION 5: MANA GEMENT RESPONSIBILITIES 

This section outlines the existing and proposed management structure for the 

Northern Harbour, describes the mechanisms that are available to enforce the 

implementation of proposed environmental management strategies, and provides a 

tabular summary of the Proponent's commitments to the management and monitoring 

strategies outlined in Section 4. 

SECTION 6: REFERENCES 

This section lists the references researched in preparing the CER. 

SECTION 7: A BBRE WA TIONS 

This section explains the abbreviations used throughout the CER document. 

SECTION 8: STUDY TEAM 

This section lists the members of the study team who have contributed to this CER 

document. 
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2 OVERVIEW OF POLICY AND DEVELOPMENT 

2.1 Historical Overview of Development 

The establishment of the Northern Harbour and its Shipbuilding Precinct has occurred as 

a result of a series of government initiatives to develop a shipbuilding, repair 

maintenance industry in the north-eastern corner of Jervoise Bay, as summarised in 

Table 2.1 below and as shown in Figure 2.1. 

Table 2.1: Historical Summary of the Development of Jervoise Bay 

Date Activity 

1970 Shipyard and marine construction site established in Jervoise Bay. 

1975 Metropolitan Region Planning Authority proposes that the north-eastern 

corner 	of 	Jervoise 	Bay 	be 	developed 	for 	both 	shipbuilding 	and 	the 

production_of_offshore_oil_  and _gas_equipment. 

1970s   North-eastern corner of Jervoise Bay excavated and dredged to allow for 

construction and launching of the oil rig Ocean Endeavour. 

1981 WA and Federal Governments co-fund construction of offshore construction 

yard and wharf facility. 

1983 Powerboat marina constructed. 

1987 WA and Federal Governments co-fund with industry, the construction of 

Australian Marine Systems (AMS) ship-lifting facility and dry berth. 

WA and Federal Governments co-fund construction of southern breakwater 

of Northern Harbour. 

1990 WA Government funds the construction of southern spur to shelter AMS 

ship-lifting facility. 

1995 Cabinet 	gives, 	in 	principle, 	approval 	for 	the 	Jervoise 	Bay 	Marine 

Infrastructure Development Plan 

1996 Harbour waters vested in Department of Transport. 

1997 Jervoise 	Bay 	Infrastructure 	Masterplan 	completed 	and, 	subsequently, 

endorsed by Cabinet. 

Northern breakwater constructed. 

April Lots 	165 to 	168 	rezoned to 'Industrial' 	under the 	Metropolitan 	Region 

1998 Scheme (MRS) and 'Industrial General (Restricted Use - Shipbuilding and the 

Manufacture, Fabrication and Assembly of Components for Use by the 

Offshore Petroleum Industry)' under the City of Cockburn Town Planning 

Scheme_-_District_Zoning_Scheme_(TPS-DZS)_No._2. 

December Commonwealth Government announces the contribution of funds to the 

1998 Southern Harbour Development, and the Department of Commerce and 

Trade commits to the remediation of groundwater in the Jervoise Bay area 

as a condition of environmental approval for the Southern Harbour. 
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The proposed development continues a process initiated almost thirty years ago, which 

has resulted in the substantial alteration of the north-eastern corner of Jervoise Bay, and 

a thriving world renowned shipbuilding industry. 

As identified in Section 1.5, a key concern regarding the development of Jervoise Bay 

Northern Harbour is the impact on the water quality of Cockburn Sound and Jervoise 

Bay. This reduction in water quality has predominantly been linked to industries other 

than shipbuilding, such as those within the Kwinana Heavy Industrial Area to the south, 

and also the Woodman Point Waste Water Treatment Plant (WWTP) to the east. 

The development of industry in Kwinana commenced with the establishment of an oil 

refinery at James Point in 1955. By 1978, industry had expanded to include a blast 

furnace, fertiliser manufacturers, alumina and nickel refineries, a grain export terminal, a 

power station and a number of tanneries. The growth of this industrial complex led to 

the construction of wharves and breakwaters, and the dredging of shipping channels. in 

the 1960s,   the Woodman Point WWTP was commissioned, discharging primary effluent 

into Cockburn Sound via an outfall located 1.9 km off the end of Woodman Point. In 

1984, the outfall was replaced with an outfall discharging to the Sepia Depression, 

4.2km offshore from Cape Peron near Rockingham. 

The activities associated with these non-shipbuilding facilities, including the discharge of 

wastewater, the passage, loading and un-loading of numerous large vessels, and the 

creation of leachate plumes beneath some facilities, has resulted in the degradation of 

water quality in Cockburn Sound and Jervoise Bay. 

2.2 Overview of Environmental Protection and Policies 

Following the increase in industrial development in Cockburn Sound, concern for the 

marine environment led to the commissioning of a number of baseline studies, by the 

Fremantle Port Authority and the Commonwealth Works Department, between 1970 and 

1975.   A review of these investigations by the Environmental Protection Authority 

(EPA), resulted in the Western Australian Government funding a three year 

environmental study of Cockburn Sound (1 976 to 1979). 

A number of recommendations to improve water quality resulted from the Cockburn 

Sound Environmental Study and, consequently, positive steps were taken to reduce 

waste inputs into the Sound. These included the installation of a steam scrubber in 

1982 by Kwinana Nitrogen Company (KNC) to remove a percentage of the nitrogen from 

their effluent, and relocation of the outfall servicing the Woodman Point WWTP from 

Woodman Point to Cape Peron. 
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In 1991, the EPA initiated the Southern Metropolitan Coastal Waters Study (SMCWS). 

As a result of the findings of the SMCWS, the DEP and EPA have set out a proposed 

procedure for the management of Cockburn Sound and other south-west metropolitan 

coastal waters. This involves 41 actions and 11 recommendations which are based 

upon proposed Environmental Quality Objectives (EQO) and Environmental Quality 

Criteria (EQC). The EPA is currently undertaking consultation with community and user 

groups regarding the EQOs, their spatial extent and the associated EQCs. Draft EQO 2 

is related to the maintenance of ecosystem integrity, with objectives defined according 

to three classifications or zones: 

Class I - Conservation Zone; 

Class II - Multiple Use Zone; and 

Class Ill - Industrial Buffer Zone. 

The consultation process is still ongoing, and the specific objectives and boundaries for 

each class/zone have not been finalised. It may be assumed, however, that given its 

history of shipbuilding and development, Jervoise Bay Northern Harbour will be 

designated as lying within an Industrial Buffer Zone. 

Draft EQO 2 (Class III) - Industrial Buffer Zone represents a moderate level of protection 

which requires that contaminant discharges and human-made changes cause neither a 

detectable change in the diversity of the biota, nor the loss of ecological function. 

However, resultant changes in the abundance or biomass of biota within the zone may 

occur. 

The EPA, in its 1996 annual report, announced its intention to develop an Environmental 

Protection Policy (EPP) for Western Australian marine waters. A draft EPP was released 

in 1998 for comment, although a final EPP has yet to be developed. The EPA has, 

however, prepared a document of strategic environmental advice on the cumulative 

impact of infrastructure proposals on water quality and marine ecology in Cockburn 

Sound (EPA, 1 998a). 

2.3 Other Proposed Developments within Jervoise Bay 

A second harbour development within Jervoise Bay has recently received Ministerial 

approvals to proceed, and is referred to as the Industrial Infrastructure and Harbour 

Development, Jervoise Bay ("Southern Harbour") (Figure 2.1). This facility will support 

a Heavy Marine Fabrication Precinct and onshore industrial estate, and will incorporate 

the Australian Marine Services ship-lifting facility (HGM, 1997 and 1998b). 
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As part of the Southern Harbour Development, Cockburn Road will be shifted to an 

alignment further east, adjacent to the Beeliar Regional Park and Lake Coogee (see 

Figure 2.1). The section of Cockburn Road adjacent to the Subject Site will no longer 

serve as a transport link between Fremantle and Kwinana, and will be downgraded to 

service traffic relating to the Shipbuilding and Heavy Fabrication Precincts of the 

Northern and Southern Harbours. 

The proposed development is far smaller in scale than the Southern Harbour, as shown 

in the following table: 

Project Elements Proposed Development Southern Harbour 

(EPA, 1998) 
Breakwater Construction No breakwaters; 3.30 km of breakwaters 

0.5 km of seawall 

Dredging works approx 3ha; 46 ha; 

generally from -4m to -9m CD from -12m to -14.7m 	CD final 

final depth (down to -14m CD depth 

beneath ship-lift); 

approx 80,000 m3  of spoil approx 6,200,000 m3  of spoil 

Reclamation approx 3 ha approx 60 ha 

Onshore Land Development approx 13 ha approx 80 ha 

Civil Works Capital Cost $4 million $180 million 

In a press release on 24 December 1998 (reported in the West Australian on 26 
December 1998), the Deputy Premier and Minister for Commerce and Trade (the 

Honourable Hendy Cowan, MLA) indicated that the State Government had 

committed $2 million to the enhancement of the Woodman Point Reserve and 

Beeliar Regional Park. This program was accepted by the Minister for the 

Environment (the Honourable Cheryl Edwards, MLA) in approving the Southern 

Harbour project, and includes groundwater remediation work in the vicinity of the 

proposed development. 

2.4 Mechanisms of Environmental Management 

An important element in ensuring effective environmental management is the mechanism 

for enforcement and implementation. Management strategies will be enforced under the 

following legislative requirements and regulatory processes: 

Proponent Management Commitments and Ministerial Conditions of Approval under 

Part IV of the Environmental Protection Act, 1986; 

Works Approval Conditions under Part V of the Environmental Protection Act, 1986; 
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Licensing or Registration Conditions under Part V of the Environmental Protection Act, 
1986; 

Development Approval from the Ministry for Planning and City of Cockburn; and 

Seabed leases. 

The management strategies of Phase One and Phase Two will be implemented by 

LandCorp and the shipbuilding, repair and maintenance industries, respectively. 

LandCorp will be bound by conditions and commitments set by the Minister for the 

Environment under Part IV of the Environmental Protection Act, 1986, whereas the 

industries will be bound by both Works Approval and Licensing/Registration conditions 

under Part V of the Act. 

Through the following legislative requirements, the proposed development will be 

effectively managed to the approval of the Minister for the Environment, the Department 

of Environmental Protection, the WA Planning Commission and the City of Cockburn, 

and enforced by the DEP under its legislative powers, to ensure that the project will 

meet the EPA objectives. 

Environmental Protection Act 1986 (Part IV) 

The environmental impacts of Phase One of this project will be controlled by 

management commitments and Ministerial Conditions of Approval under Part IV of the 

Environmental Protection Act, 1986. 	Figure 2.2 summarises the environmental 

approvals process under Part IV of the Act. 

Environmental Impact Assessment (EIA) is governed by Part IV of the Environmental 

Protection Act 1986, which applies to both private and public development (s 4) and 

prevails over most other laws (S 5), including planning laws (Bates, 1995). Under 

Section (s) 38 of the Act 'a proposal that appears likely, if implemented, to have a 

significant effect on the environment' may be referred to the Environmental Protection 

Authority (EPA) by either the proponent or any other person. The EPA will determine the 

appropriate level of assessment to apply, the form and content of the report, procedures 

and the extent of public involvement in the process (Bates, 1995). For this proposal, the 

level of assessment has been set at Consultative Environmental Review (CER). 

Following the four week public review period for this CER, the EPA will summarise public 

submissions, seek a response from LandCorp and then the EPA will publicly release its 

report and recommendations (Bulletin). The EPA must produce a public report (Bulletin) 

of its assessment and recommendations (s 44) and the Minister will then consult 

relevant decision-making authorities to determine whether, and how (s 45), the proposal 

may be implemented (Bates, 1995). 
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Under Part VII (S 100) of the Environmental Protection Act 1986, anyone who disagrees 

with the content of the EPA's Bulletin may appeal to the Minister within 14 days of 

publication and the proponent may also appeal in respect of conditions or directions 

given to them (Bates, 1995). Pending the determination of an appeal, the proposal may 

not be implemented (s 45), and the Minister's decision on any appeals 'is final and 

without appeal' (S 101). The Minister also has powers of enforcement with respect to 

non-compliance of the proponent with procedures and conditions set under the EIA 

process and, ultimately, the failure to comply with the Minister's directions will 

constitute an offence under s 48 (Bates, 1995). 

Environmental Protection Act 1986 (Part V- Works Approvals and Licensing) 

The following section is largely based on information provided in EnviroScope 

(Department of Environmental Protection, 1999). Figure 2.3 summarises the Works 

Approval and Licensing process under Part V of the Act. 

Part V of the Environmental Protection Act 1986 requires that works approvals, licenses 

and/or registrations are held for certain industrial and other premises with a known or 

significant potential to pollute the air, land or water. Any premises which have a 

potential to pollute the surrounding environment are known under the Environmental 

Protection Act 1986 as "prescribed premises". Under Section 52 of the Act, a works 

approval must be obtained prior to commencement of any work or construction activity 

that would cause the premises to become prescribed, and it is an offence to undertake 

any such work without a works approval (S 53). If a works approval is granted and 

construction is completed in compliance with the conditions imposed in the works 

approval, an application to licence the premises is then required. Under Part V of the 

Environmental Protection Act 1986, the Department of Environmental Protection (DEP) 

can place specific conditions on a works approval or operating licence to ensure that the 

discharge of waste is managed in order to prevent environmental pollution. 

Premises specified in Schedule 1 of the Environmental Protection Regulations 1987 are 

considered prescribed premises for the purposes of Part V of the Environmental 

Protection Act 1986. Under Category 49 of Schedule 1, the future shipbuilding, repair 

and maintenance industries under Phase Two of the project will be defined as prescribed 

premises. Consequently, these industries will have to submit works approval 

applications in accordance with s 54 of the Act, and must provide sufficient information 

to allow proper assessment of the potential environmental impacts of the premises. A 

works approval will then be issued with conditions to: prevent any pollution during 

construction works; and provide sufficient information (eg by specifying pollution control 

equipment required) to ensure the premises will be able comply with subsequent licence 

conditions. 
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WORKS APPROVAL 

Under Category 49 of Schedule 1 of the Environmental 
Protection Regulations 1987, shipbuilding, repair and 

maintenance industries have the potential to pollute the 
surrounding environment and are referred to as 

"prescribed oremises". 

In accordance with Section 52 of the Act, a works 
approval must be obtained prior to commencement of any 

work or construction activity that would cause the 
premises to become prescribed 

The shipbuilding, repair and maintenance industries will 
be required to submit a works approval application in 

accordance with Section 54, and must provide sufficient 
information to allow proper assessment of potential 

environmental impacts of the premises 

DEP issues works approval with specific conditions to 
prevent any pollution during construction works, and 

provide sufficient information (eg. by specifying pollution 
control equipment requiredl to ensure premises will be 

able to comply with subsequent licence conditions. 

LICENSING 

Following the construction works, in compliance with 
conditions imposed in the works approval, the 

shipbuilding, repair and maintenance industries must then 
submit an application to license the premises according to 

Section 57. 

The DEP will then issue a licence, which will contain 
conditions, set according to Section 62 of the Act, to 
minimise discharges to the environment and prevent 
pollution. Licence conditions must be auditable, and 
relevant to the industry's classification, process type, 

location and potential impacts. 

Under Section 59 of. the Act, a licence may be revoked, 
susoended or amended at any time by notice in writina. 
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Following the construction works, in compliance with the conditions imposed in the 

works approval, the shipbuilding, repair and maintenance industries must submit an 

application to licence the premises according to s 57 of the Act. A licence will then be 

issued and will contain conditions (set according to s 62 of the Act) intended to 

minimise discharges to the environment and prevent pollution. These licence conditions 

must be auditable, and relevant to the industry's classification, process type, location 

and potential impacts. Under s 59 of the Act, the licence may be revoked, suspended or 

amended at any time by notice in writing. 

Industry Registration 

Under Category 5 of Schedule 2 of the Environmental Protection Regulations 1987, the 

future industries under Phase Two of the project will require registration if they 

undertake abrasive blasting operations on the premises. The environmental control of 

these activities will be exercised according to the Environmental Protection (Abrasive 

Blasting) Regulations 1998. 

Development Approvals Process 

Phase One: Civil Construction Works by LandCorp 

The location of the proposed development, adjacent to the Woodman Point Reserve and 

marine waterways, will require development approval prior to the commencement of 

Phase One construction works. The location of the proposed development in Henderson 

will require the proponent to submit a development application to City of Cockburn. The 

City of Cockburn must then refer the development application to the Western Australian 

Planning Commission (WAPC) under Clause 32 of Metropolitan Region Scheme (MRS). 

The development approvals process is likely to include consultation with the Department 

of Transport, Department of Environmental Protection and the Water and Rivers 

Commission. 

Phase Two: Construction and Operation of Shipbuilding, Repair and Maintenance 

Facilities by Industry 

Prior to establishment of shipbuilding, repair and maintenance facilities (Phase Two), the 

industries will also be required to submit a development application to the City of 

Cockburn and WAPC. If there is concern that the activities of the proposed industries 

could lead to environmental degradation, this development application would be referred 

back to the Department of Environmental Protection for comment. 

Seabed Leases 

Prior to the establishment of the shipbuilding, repair and maintenance industries, the 

Department of Transport (DOT) will sub-lease the seabed adjacent to the Study Site to 

LandCorp who will ensure that management commitments related to the seabed are 
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included as conditions of the lease. In accordance with Sections 16 and 17 of the West 
Australian Land Authority Act 1992, LandCorp will place conditions on the seabed lease 

to ensure that the future shipbuilding, repair and maintenance industries will commit to 

the monitoring of the proposed ship-lift basin, reporting monitoring results to the DEP, 

and implementing mitigative measures to ameliorate water quality problems within the 

ship-lift basin. LandCorp, as a condition of the seabed lease, will also ensure that the 

future industries put in place measures to suitably warn the users of the powerboat 

marina of the impending passage of large vessels to and from their facilities. 
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3 PROJECT DESCRIPTION 

This section describes the locality of the proposed development and the specific 

elements of the project, including the subdivision works, construction and operation of 

the shipbuilding facilities. 

3.1 Location and Surrounding Land Use 

The site at which the proposed development is to occur, which shall be referred to as 

the "Subject Site", comprises industrial zoned waterfront land located at the north-

eastern corner of the Northern Harbour in Jervoise Bay (Figure 1.1). Jervoise Bay 

comprises the north-eastern reaches of Cockburn Sound, with the Northern Harbour 

located approximately 10km south of Fremantle and 20km south-west of Perth. As 

shown on Figure 1.1, Jervoise Bay supports a shipbuilding and ship-repair precinct, 

including the Northern Harbour, the AMS ship-lifting facility and the Offshore 

Construction Yard, and is well placed with regards to proximity to industry and the 

Woodman and Medina shipping channels. 

The Subject Site is zoned 'Industrial' under the Metropolitan Region Scheme (MRS) and 

'Industrial General (Restricted Use - Shipbuilding and the Manufacture, Fabrication and 

Assembly of Components for Use by the Offshore Petroleum Industry)' under the City of 

Cockburn Town Planning Scheme-District Zoning Scheme No. 2. The Woodman Point 

Reserve located north of the proposed development is zoned 'Parks and Recreation'. The 

land immediately east of Cockburn Road is zoned 'Public Purpose', and is managed by 

the Water Corporation. The land immediately south of the proposed development 

supports an existing shipbuilding precinct. 

The nearest area zoned residential is the suburb of Coogee, the southern boundary of 

which lies approximately 1 .2 km to the north of the proposed development. There is 

one residence located within the Woodman Point Reserve (adjacent to the Pleasure Boat 

Storage kiosk), approximately 350m to the north-west of the proposed development. 

The Woodman Point Caravan and Camping Resort is also located within the Woodman 

Point Reserve, approximately 1 .0 km north of the proposed development. 

The Subject Site comprises Lots 165 to 168, Cockburn Road, with an approximate area 

of 1 2.6ha, and rising up to RL 1 2.4m AHD in height due to the presence of vegetated 

dunes at its eastern extent (Figure 3.1). The Northern Harbour extends to a depth of 

1 Om in the vicinity of the entrance, with a pocket of water approximately 8m deep lying 

directly offshore of Lot 165. This area is the remains of the dredging works undertaken 

for the Ocean Endeavour project. South of the dredged area, lying approximately 50m 
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offshore, are the remains of two scuttled ships: the SS Alacrity and the Abemama 
(Garratt and Souter, 1997). 

The Subject Site is traversed by an emergency sewage outfall from the Water 

Corporation's Woodman Point Wastewater Treatment Plant (WWTP), which lies between 

Cockburn Road and Lake Coogee to the east of the Subject Site. The outfall consists of 

a 1 .2m diameter concrete pipe, terminating at a depth of approximately -6m CD within 

the Northern Harbour, and is protected with a 20m wide cleared easement (Figure 3.1). 

3.2 Project Elements 

The proposed development will involve the creation of up to three new lots: 1 65A, 1 65B 

and 167, as shown in Figure 3.1. The construction works will comprise the following 

elements: 

Phase One: Civil Construction Works by LandCorp 

seawall construction; 

earthworks, including clearing, dredging, excavation and reclamation; and 

installation of services. 

Phase Two: Construction and Operation of Shipbuilding. Repair and Maintenance 

Facilities by Industry 

construction of hardstand, buildings and equipment required for the proposed 

shipbuilding facilities, including ship-lifts, dry-docks and jetties; and 

operations of up to three new shipbuilding, repair and maintenance industries. 

The remainder of Section 3 describes the project elements in greater detail. Section 4 

addresses the environmental management objectives and strategies to minimise potential 

impacts associated with these industries. 

3.3 Phase One: Civil Construction Works by LandCorp 

3.3.1 Sea wall Construction 

LandCorp proposes to construct a 500m long seawall in water depths ranging from 0 to 

-5.5m CD (Figure 3.1). The seawall will define the outer limit of reclamation and will 

operate as the land/water interface. The seawall will consist of the following elements: 

a limestone core of size range up to 2 tonnes, with minimal fines (total 78,500 

tonnes); 

a im thick limestone filter layer on the ocean side of size range 20 to 100kg fines 

(total 8,000 tonnes); and 
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two layers of limestone armour rock of size range 200 to 1000 kg fines on the ocean 

side (total 11,000 tonnes). 

The filter and armour rock will extend from the top of the seawall (RL +3.Om) to the sea 

floor. In some areas the seawall will be constructed in a pre-excavated trench to ensure 

that any future dredging operations do not jeopardise the integrity of the seawall. This 

trench will either be excavated ahead of the seawall construction works, or dredged (this 

is included in the figure of 80,000 m3  volume of dredged material) prior to seawall 

construction. Where this is necessary, the seawall will be founded to a depth of -4.5m 

CD. 

The seawall will be constructed using conventional land based equipment commencing 

at the southern end. Core stone will be tipped from a truck, while filter and armour rock 

will be placed by excavator and traxcavator. 

3.3.2 Earth works 

Clearing 

The Subject Site will be cleared of vegetation and any topsoil, debris and rubbish will be 

disposed of to the satisfaction of the City of Cockburn. 

Dredging 

Dredging will be undertaken to a distance of approximately 80m from the seawall, as 

shown in Figure 3.1. The total volume of dredged material will be in the order of 80,000 

cubic metres, all of which it is proposed will be used as fill for the reclamation works. 

The dredging depth is not yet confirmed, however, it is anticipated to be in the range of 

-4m CD to -9m CD. Dredging will extend down to approximately -14m CD in the vicinity 

of the proposed ship-lift. As discussed above, dredging may also be required to pre-

excavate a trench for the seawall construction, but this is included in the estimated 

volume of dredged material (80,000 m3). 

The dredging required for this project will be only to the extent necessary for the safe 

movement and navigation of vessels using the facilities in the area. The dredging will be 

undertaken using an appropriately sized cutter suction dredge. Subject to the further 

testing, the dredged material will be pumped directly to the area behind the seawall and 

used in the land reclamation. The operating systems on the cutter suction dredge will 

ensure that little or no sediment plume results in the water adjacent to the dredge 

operations, and a silt curtain will also be deployed around the dredge area. 

The dredge spoil will be pumped to a bunded area behind the seawall, and the physical 

characteristics of the bunded area and the newly constructed seawall will minimise the 
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potential for the formation of a sediment plume in the Northern Harbour. The bunded 

area and seawall will comprise a limestone core, and a layer of filter cloth overlain by 

filter rock and armour rock, to minimise sediment dispersion. During the construction of 

the seawall, a silt curtain will be in place to ensure that the fines from the limestone do 

not cause a plume in the Northern Harbour. 

The dredging and seawall construction contracts will require the regular monitoring of 

these commitments by the project engineer, who will be responsible for ensuring that 

these commitments are adhered to by the various contractors. 

Excavation 

The existing dune system will be levelled to create the new lots. The lots will have a 

surface elevation of approximately 3.5m AHD. The nature of the intended industries 

dictates that the land must be relatively flat to facilitate the construction and movement 

of large vessels (up to 1 50m in length) within the site. 

The existing land is predominantly above RL 3.Om AHD and, therefore, all earthworks 

will be undertaken above the level of the water table which is generally at RL 0.Om 

AHD. Surplus material will be used to reclaim land behind the seawall. The presence of 

the seawall, and its physical characteristics as described above under Dredging, will 

ensure that turbidity is minimised during the reclamation phase. 

Reclamation 

An area of approximately 2.9 ha will be reclaimed behind the seawall (Figure 3.1). 

During reclamation of the area behind the seawall, approximately 80,000 m3  of dredged 

material and 180,000 m3  of fill from other sources will be used. Fill material will 

comprise sand and limestone cut from the adjacent sand dunes, and dredge spoil 

associated with the dredging works. If required, additional fill consisting of clean sand 

and limestone will be imported. Imported fill will be sourced from a registered limestone 

quarry. 

3.3.3 Provision of Services 

Road Access and Parking 

Access to the lots will be via Cockburn Road. This section of Cockburn Road will 

ultimately be downgraded when the proposed realignment of Cockburn Road is 

constructed, and direct access to Cockburn Road should not be a safety issue in the 

medium term. 

The existing parking facilities located south of the Subject Site are inadequate to service 

the workforce of the existing shipbuilding industries within the Northern Harbour. The 
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proponent is undertaking a study into alternative parking arrangements which can best 

service the shipbuilding industries. An acceptable solution will be resolved, prior to 

construction of the shipbuilding, repair and maintenance facilities, with the approval of 

the City of Cockburn. 

Drainage 

No formal drainage works will be constructed at the time of subdivision. Until such time 

as areas such as hardstand are sealed or large sheds constructed, there will not be a 

need for stormwater management, as rainfall will soak into the ground. When areas are 

sealed and sheds constructed, the developers of each lot will be required to install a 

formal drainage system to suit their individual layout and development. 

The individual drainage systems of each lot will be designed in accordance with the 

objectives of the relevant authorities and the principles of Water Sensitive Urban Design 

(Water and Rivers Commission, 1998) through the works approval or development 

approvals process (refer to Section 2.4). Drainage systems will incorporate soak wells 

or suitable silt traps to ensure that nutrients or contaminants are filtered out, or trapped 

and periodically removed. Shipbuilding, repair and maintenance industries will be 

required to prepare Drainage Management Plans to the satisfaction of relevant 

authorities, which may include the Water and Rivers Commission, City of Cockburn and 

the Department of Environmental Protection. 

Sewerage 

Each lot will be serviced via a 1 50mm diameter sewer, which will connect to a 225mm 

diameter sewer main, in accordance with Water Corporation standards for Industrial 

Land. The 225mm diameter main will then gravitate to a pumping station which will be 

established on, or adjacent to, the Subject Site. Preliminary advice from the Water 

Corporation has indicated that this pumping station will discharge via a new sewer 

pressure main to be constructed within the Cockburn Road reserve. This will connect to 

existing Water Corporation infrastructure, located at the corner of Richardson and Mayor 

Roads, approximately 2.5km to the north of the Subject Site. However, the proponent 

is currently undertaking a sewerage study to determine the ultimate catchment area for 

the sewerage. The final location of the pumping station will be determined through this 

study and in consultation with the Water Corporation, prior to approval by the Water 

Corporation. 

Water Supply 

The lots will be serviced via service connections from the existing 255mm diameter steel 

water main located in Cockburn Road. 
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Power Supply 

Each lot will be serviced with underground power, with a capacity equivalent to 200 

kilovolt-amps (kVA) per hectare, in accordance with standard practice for industrial 

subdivisions. 

Telecommunications 

Telstra has advised that the existing infrastructure in Cockburn Road has the capacity to 

provide a standard service to each lot. 

3.4 Phase Two: Construction and Operation of Shipbuilding, Repair and Maintenance 

Facilities by Industry 

3.4. 1 Construction of Facilities 

The Phase Two Construction Works will include the construction of concrete hardstand 

and bitumen sealed areas, drainage works, buildings, jetties, slipways and ship-lifts, as 

well as the installation of heavy equipment (eg for ship component fabrication and 

assembly), required to establish the proposed shipbuilding, repair and maintenance 

facilities. 

3.4.2 Operation of Facilities 

It is intended that the Subject Site will support up to three shipbuilding, repair and 

maintenance industries. The facilities on site will include all of the necessary 

components required to construct and repair vessels, such as sheds, construction 

equipment, offices, and loading and un-loading areas. The shipbuilding facilities will 

require the provision of slipway, jetty, ship-lift, and/or dry-dock facilities in order to 

launch and recover vessels. The design of these facilities, as with the sheds and 

construction equipment, will be undertaken as part of a detailed design process 

concurrently with construction of the subdivision works in Phase One. 

The new industries will incorporate key elements of industry best practice into their 

production methods. This will include all construction works for aluminium vessels 

(including painting and welding) being undertaken within enclosed sheds. The sheds 

must be of sufficient size to house the vessels, and may therefore be up to 1 50m long 

by 50m wide (to facilitate construction of 1 20m long aluminium vessels). The 

supporting sheds and offices will be of a smaller scale. 

Spray painting, blasting and wastewater disposal will be carried out in accordance with 

industry best practice, and detailed management of these activities would be assessed 

and enforced under Part V (Works Approval and Licensing) of the Environmental 
Protection Act 1996). For further details of the processes available to control the 

potential environmental impacts of these activities, refer to Section 2.4, Section 4.3.2 
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and Section 4.4.2. Hazardous substances (eg paints and chemicals), if required on site, 

will be stored and handled in accordance with the Explosives and Dangerous Goods Act 

1961, Dangerous Goods Regulations 1992 and relevant Australian Standards. Diesel 

and other liquids which have the potential to impact the environment if spilled, will be 

stored in sealed, bunded areas. 

3.5 Project Options 

As outlined in the Jervoise Bay Infrastructure Masterplan (1997), the Western Australian 

shipbuilding, repair and maintenance precinct is located in the Jervoise Bay Northern 

Harbour. Facilities for shipbuilding and repair industries have been located at Jervoise 

Bay since the early 1970s   and the growth of this industry, based on Western Australian 

expertise, skills and innovation, has seen a range of infrastructure develop over the last 

30 years. The Northern Harbour project is a direct expansion of commercial activities 

already being undertaken within the existing shipbuilding precinct. There is no obvious 

alternative location in which to replicate this type of industry in the Metropolitan area, 

and the State and Federal governments have invested millions of dollars in developing 

the necessary infrastructure in Henderson. 

The major consideration is whether the Subject Site can be utilised in its existing form. 

The proposed development will facilitate the establishment of shipbuilding, repair and 

maintenance industries capable of constructing and servicing vessels of up to 150m in 

length, in line with urgent market demands for larger vessels. Existing facilities within 

the Northern Harbour are too small to construct such vessels, and the new facilities will 

enable companies to enter this niche in the market. 

The following project options were suggested in the EPA Guidelines: 

Option 1: Moving the development back into the existing Cockburn Road following its 

downgrading to an industrial service road. This is not feasible for the following reasons: 

Timing: Advice from the Main Roads WA is that the earliest construction of the new 

alignment of Cockburn Road is at least two years away, subject to funding. 

LandCorp's potential purchasers require this land for development of shipbuilding, 

repair and maintenance industries as soon as possible. 

Dredging: More extensive dredging would be required, to accommodate the size and 

hull depths of the vessels that are expected to be built, repaired and maintained at 

these lots, if the development was extended into the existing Cockburn Road 

reserve. 
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Earthworks: This option would require extensive earthworks in the existing dunes to 

achieve the required site elevation of approximately 3.5m AHD. The nature of the 

intended industries dictates that the land must be relatively flat to facilitate the 

construction and movement of large vessels (up to 1 50m in length) within the site. 

The extensive earthworking would also have a significant impact on the aesthetics of 

the site. 

Relocation of services: Development within the existing Cockburn Road reserve 

would require the relocation of services, including above ground gas and water 

mains, and below ground coaxial cables, power cables, and sewerage and water 

pipes. 

Maritime Shipwrecks: Development within the existing Cockburn Road reserve would 

require the relocation of the Maritime Shipwrecks (refer to Section 4.6.2.2), as these 

would become a navigational hazard for vessels. The WA Museum does not want 

these shipwrecks to be moved. 

Option 2: Proceeding with the proposed land uses without reclamation and seawall 

construction, that is, using the existing coastline. This is not feasible for the following 

reasons: 

Market Demand: The width of the existing lot is insufficient to accommodate market 

requirements for larger vessels, up to 1 50m in length. 

Dredging: More extensive dredging would be required, to accommodate the size and 

hull depths of the vessels that are expected to be built, repaired and maintained at 

these lots, if the existing coastline was used. 

Maritime Shipwrecks: Development using the existing coastline would require the 

relocation of the Maritime Shipwrecks (refer to Section 4.6.2.2), as these would 

become a navigational hazard for vessels. The WA Museum does not want these 

shipwrecks to be moved. 

These options are not considered feasible for the reasons stated above. Without 

development in its proposed location within the Northern Harbour, the future 

shipbuilding, repair and maintenance industries will be severely constrained in meeting 

the market requirements. 
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4 ENVIRONMENTAL OBJECTIVES, IMPACTS AND MANAGEMENT 

Section 3 details the construction and operational components related to the proposed 

development, which comprises earthworks, seawall construction, dredging and 

reclamation, shipbuilding, and ship repair and maintenance activities. The potential 

environmental issues and aspects related to these activities are shown in Figure 4.1. 

The following Section details the potential environmental impacts of these activities with 

respect to: marine biota; groundwater and surface water quality; marine water and 

sediment quality; soil contamination; air quality; and the social surroundings. Each 

section includes a management objective, which reflects the EPA Guidelines provided in 

Appendix A, a description of the background to each issue and existing environment, 

predicted impacts of the project, proposed environmental management strategies and, 

where appropriate, a management commitment from the proponent. 

4.1 Marine Biota 

EPA Objective 

Maintain the ecological function, abundance, species diversity and geographic 

distribution of marine biota, consistent with objectives for Industrial Buffers as defined 

within the Southern Waters Coastal Study (DEP, 1996a). 

4.1. 1 Marine Flora 

Existing Environment 

The issue of most environmental concern in Cockburn Sound over the past two decades 

has been the protection of seagrass meadows. These important primary producers have 

adapted to the clear, nutrient-poor waters that occur along the south-west coast as a 

result of a dry climate and low sediment and nutrient input from rivers (EPA, 1991). 

Seagrass meadows are extremely important marine habitats as they (EPA, 1 998c): 

produce large quantities of organic matter; 

provide food and protection for marine organisms; 

provide nurseries for many fish and marine invertebrates; and 

stabilise sediments and, thus, reduce erosion by waves and currents. 

Seagrasses are detrimentally affected by reduced light penetration through the water 

column as a result of increased turbidity, and the growth and proliferation of epiphytes, 

phytoplankton and macroalgae caused by nutrient enrichment of the marine environment 

(EPA, 1991). 
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Cambridge (1979) estimated from aerial photographs that, prior to industrialisation in the 
mid 1950s,   all of Cockburn Sound including Jervoise Bay possessed substantial seagrass 

cover in waters less than 10 to 12 m in depth. Surveys conducted in 1975 recorded a 

total of nine species of seagrass, but only 22% of the original cover. The distribution of 

seagrasses in the north-eastern corner of Jervoise Bay in 1950 and 1975 was presented 

by Soros-Longworth and McKenzie (1 978) in an environmental review for the industrial 

development of this area (Figure 4.2). Figure 4.2 indicates that there were substantial 

seagrass meadows in the north of Jervoise Bay in the 1950s,   but by 1975 the extent of 

the seagrass meadows had reduced considerably. The loss of seagrass meadows in 

Cockburn Sound was attributed to industrial and wastewater discharges of high nutrient 

concentration, causing increased shading of seagrasses through increases in 

phytoplankton and epiphyte biomass (Soros-Longworth and McKenzie, 1978). 

The most recent comprehensive mapping of seagrasses in this area was conducted in 

1995 by remote sensing techniques. The results of this survey showed that the area of 

the Northern Harbour was devoid of seagrass meadows, indicating that regeneration had 

not occurred (LeProvost, Dames and Moore, 1996). This same survey mapped 

extensive seagrass distributions along the shore of Garden Island and in the southern 

region of Cockburn Sound (Mangles Bay). 

A seagrass survey was undertaken in 1996 adjacent to the construction site for the 

northern breakwater in the Northern Harbour. This survey reported no seagrass 

meadows in the area, only scattered individual plants of less than 5% cover (HGM, 

1996). There was no evidence of viable rhizome material in sediments, indicating that 

the seagrass community had been at its current sparse density for a significant period of 

time (HGM, 1996). This same study also made note of the turbid water conditions 

within the Northern Harbour. Spot dives in January 1999, by the Marine and Freshwater 

Research Laboratory (Murdoch University), in the waters adjacent to the Subject Site 

indicated that seagrass was present. However, the cover was very sparse, restricted to 

shallower areas, predominantly of the genera Halophila, and of very low species diversity 

(MAFRL, 1999,   pers.comm). 

Predicted Impacts 

The proposed development will not involve any construction works outside of the 

Northern Harbour and, as the proposed development is expected to have negligible 

impacts on water quality (refer to Section 4.3), there are not expected to be any impacts 

on the seagrass meadows located near Garden Island and Success Bank. 

The dredging and reclamation works to be undertaken during the project will result in the 

destruction of some seagrass plants. However, this seagrass will consist of scattered, 
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isolated plants of limited ecological function and low abundance, low species diversity 

and, thus, low conservation value. 

Management StrategIes 

Isolated seagrass plants of limited ecological significance will be removed through 

dredging operations. It is not expected that construction works within the Northern 

Harbour will result in a detectable change in the diversity of local marine flora, as it is 

considered that the existing marine flora is sparsely distributed, very low in species 

diversity and predominantly of the genera Halophila (MAFRL, pers.comm). 

Consequently, the proposed project will be consistent with the EPA objective for marine 

biota. 

4.1.2 Marine Fauna 

Existing Environment 

A benthic survey conducted within the Northern Harbour in 1996 reported low diversity 

and low abundance of sessile invertebrates, such as sponges, and little evidence of 

crustaceans, such as prawns and crabs (HGM, 1996). The absence of seagrass 

meadows in the area also means that it is not considered to be an important nursery 

habitat resource for fish and marine invertebrates (HGM, 1996). 

Spot dives undertaken by the Marine and Freshwater Research Laboratory (MAFRL) in 

January 1999 observed an abundance of sessile filter feeders, although the diversity of 

species was very low, with ascidians forming the majority of species. The relatively 

high numbers of these organisms may be due to the poor water quality and increased 

levels of phytoplankton within the Northern Harbour. The blue mana crabs were also 

observed during these dives (MAFRL, 1999,   pers.comm). 

Investigations into the levels of toxins in biota during the Southern Metropolitan Coastal 

Waters Study (DEP, 1 996a) reported that, although almost all mussels collected had 

detectible levels of TBT, the concentrations in mussel (Mytilus edulis) tissue was highest 

in mussels collected in Jervoise Bay Northern Harbour (Burt and Ebel, 1995). The 

recorded concentration of 0.32 micrograms TBT g 1  is twice that set by the World Health 

Organisation for the consumption of shellfish (DEP, 1 996a). 

Predicted Impacts 

It is highly unlikely that the proposed development will impact on the environmental 

values of Cockburn Sound. Increased turbidity associated with dredging operations has 

the potential to adversely affect filter feeding fauna and the larval recruitment of benthic 

biota, and could cause mechanical damage to benthic fauna. However, the turbidity 
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associated with dredging and reclamation works will be minimised according to 

Management Commitment 1 detailed in Section 4.3.1.1. 

The waters offshore of the Subject Site include a reef and two shipwrecks that support 

communities of sessile organisms. It will not be possible to relocate these sessile 

communities during the construction phase and, hence, they will be destroyed by the 

seawall construction, dredging and reclamation works. This will not result in a 

detectable change in the diversity of local marine fauna, as the diversity of species is 

considered very low, with ascidians (indicators of poor water quality) forming the 

majority of species (MAFRL, 1999, pers.comm). Consequently, the proposed project 

will be consistent with the EPA objective for marine biota. 

4.2 Groundwater and Surface Water Quality 

EPA Objective 

Maintain or improve the quality of groundwater to ensure that existing and potential 

uses, including ecosystem maintenance, are protected. 

Existing Environment 

An assessment of the existing groundwater and surface water issues in the vicinity of 

the Subject Site is provided in Appendix C. Below is a summary of the key issues 

detailed in Appendix C. 

The Subject Site lies within the Quindalup Dune System, and comprises dunes of Safety 

Bay Sands (S13, Qhs) overlying Tamala Limestone (LS1, QtI) (Gozzard, 1983). To the east 

of the Subject Site lie the Spearwood Dunes, comprising soils derived from Tamala 

Limestone (Gozzard, 1983). The marine soils adjacent to the Subject Site likewise 

comprise a sand stratum overlying Tamala Limestone. The Tamala Limestone of the area 

extends down to approximately -20m AHD and is underlain by the black clays and 

shales of the Osborne Formation, which forms a relatively impermeable base (Mackie 

Martin-PPK, 1993) 

The lithology of the area supports an unconfined groundwater aquifer, which discharges 

into the Northern Harbour. Groundwater discharge to the Northern Harbour is expected 

to be through distributed base flow and via springs and/or seeps. 	Where soil 

permeability is homogenous, the groundwater flow is uniform, moving down hydraulic 

gradient and perpendicular to groundwater level contours. Tamala Limestone is 

commonly riddled with karsts (solution cavities and vugs) and fissures, with a variable 

lithology, and there is the potential for preferential flow paths through zones of 

enhanced permeability (Mackie Martin-PPK, 1993). 
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The existing groundwater quality in the vicinity of the Subject Site is characterised in 

places and at depth by high nitrogen levels, being influenced by two major sources of 

nutrients and other contaminants: 

sludge drying beds of the Woodman Point WWTP; and 

bore injection from Weston Bioproducts. 

Sludge Drying Beds 

Approximately 1 5OkL per day of nutrient rich sludge was previously discharged to sludge 

drying beds at the Woodman Point WWTP (Figure 4.3), although this practice ceased in 

April 1998.   Infiltration from beneath the beds resulted in the localised contamination of 

the groundwater with nutrients and bacteria, with total nitrogen levels beneath the beds 

in the order of 200 mgL1  (Water Corporation, 1998). Contamination was also evident in 

the groundwater west of the sludge beds, with total nitrogen levels of approximately 20 

to 30 mgL1  observed near Cockburn Road (Water Corporation, 1998). 

Bore Injection 

The other source of groundwater contamination in the vicinity of the Subject Site is the 

Weston Bioproducts (formerly Love Starches) facility (Figure 4.3). Wastewater from the 

manufacture of starch and gluten products has been disposed of by bore injection into 

the groundwater aquifer since 1968. Bore injection was initially into the shallow fresh 

water section of the aquifer. Since 1985,   however, bore injection has been into the 

base of the aquifer below the salt-water interface. 

The wastewater is characterised by high total nitrogen and total organic carbon levels, 

and a low pH (Mackie Martin - PPK, 1993). The wastewater is injected currently at a 

rate of around 260 to 340 kL per day and contains approximately 60 to 90 kg of 

nitrogen per day. This has lead to the development of a plume of elevated nitrogen levels 

in the groundwater moving west of the Weston Bioproducts facility (Mackie Martin-PPK, 

1993 and PPK, 1998b). 

Overall, it is anticipated that groundwater quality in the vicinity of the Subject Site will 

improve. This is due to the following factors: 

the decommissioning of the sludge drying beds at the Woodman Point WWTP; 

the proposed 95% reduction in nitrogen loadings in wastewater disposal by borehole 

injection at Weston Bioproducts by April 2005; 

the gradual dilution and dispersion of the current contaminant plumes by natural 

degradation and groundwater flow; and 

the proposed clean-up of the existing groundwater contamination plumes from these 

sites by the Department of Commerce and Trade (DCT). 
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This last point refers to the impending programme of groundwater remediation to be 

undertaken in the Jervoise Bay Northern Harbour area. The Department of Commerce 

and Trade has placed the remediation programme on the highest priority schedule, and 

has committed to preparing a Groundwater Recovery Plan by June 241h 1999.   

It is understood that there are two contaminated water flows entering the Jervoise Bay 

Northern Harbour and the proposed programme will primarily focus on the more 

southerly flow into the harbour near the Oceanfast facilities. LandCorp's proposal will 

not cause any negative outcomes to the proposed remediation programme to clean the 

contaminated groundwater. 

Further analysis shows that, in considering the flow from the Water Corporation 

property, there would be no adverse impacts due to LandCorp's proposal as there would 

be no change in the volume or form of the contaminated groundwater. The pathway of 

groundwater flow to the harbour may change marginally but this would not cause a 

deterioration in the water quality of the Jervoise Bay Northern Harbour (PPK Environment 

and Infrastructure and DCT, pers.comm, April-May, 1999). 

The proposed overall remediation programme is intended to reduce the nutrient loading 

into Jervoise Bay Northern Harbour and, thus, reduce the incidence of phytoplankton 

blooms, as discussed in Section 4.3.1.1. 

Surface drainage in the vicinity of the Subject Site is dominated by the topography of 

the Spearwood Dunes, which form a ridge on an alignment parallel to the coastline, 

approximately 250m east of Cockburn Road. The ridge ranges from RL 28 to 34m AHD, 

and would direct any surface run-off in the vicinity of the Subject Site towards the 

Northern Harbour, with the area to the east of the ridge falling within the catchment of 

Lake Coogee. 

4.2. 1 Storm water and On-site Drainage 

Predicted Impacts 

The shipbuilding, repair and maintenance facilities to be established on lots 165 and 167 

may store, use or generate the following potential pollutants of ground and surface 

waters: 

sewage from ablutions; 

stored hydrocarbons, such as fuels or lubricants; 

stored paints (including TBT-based antifouling paints) and other chemicals; 

stormwater run-off from carparks and haulage areas, which may contain nutrients 

such as nitrogen and phosphorus, as well as contaminants such as heavy metals and 

hydrocarbons (JDA, 1997; Kinhill, 1997); and 
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wastewater from washdowns, blasting/hull-cleaning, metal finishing and other 

maintenance operations, which may contain paint residues and potentially toxic 

chemicals. 

These potential pollutants will not impact on the ground or surface waters in the vicinity 

of the Subject Site due to the management strategies outlined below. 

Management Strategies 

The following management strategies will ensure that the shipbuilding, repair and 

maintenance facilities do not impact on the ground and surface waters in the vicinity of 

the Subject Site. Drainage systems will ensure that wastewaters and pollutants are 

retained on site, and do not enter the marine environment and ground and surface 

waters. 

The shipbuilding, repair and maintenance facilities will be based on sealed bitumen or 

concrete hardstand areas. 

Hydrocarbons, paints and toxic chemicals will be stored in sealed bunded areas. 

Storage areas will be designed, constructed and maintained in accordance with the 

Explosives and Dangerous Goods Act 1961 and Dangerous Goods Regulations 1992, 

and to the requirements of the DEP under Part V (Works Approvals and Licensing) of 

the Environmental Protection Act, 1986. 

The shipbuilding, repair and maintenance facilities will be connected to reticulated 

sewerage rather than septic tanks; 

The individual stormwater drainage systems of each lot will be designed in 

accordance with the objectives of the relevant authorities and the principles of Water 

Sensitive Urban Design (Water and Rivers Commission, 1998) through the works 

approval or development approvals process. Drainage systems will incorporate soak 

welts or suitable silt traps to ensure that nutrients or contaminants are filtered out, or 

trapped and periodically removed. Shipbuilding, repair and maintenance industries 

will be required to prepare Drainage Management Plans to the satisfaction of relevant 

authorities, which may include the Water and Rivers Commission, City of Cockburn 

and the Department of Environmental Protection. 

Any wastewaters which are produced on site will be contained and recycled, treated 

or disposed of to the approval of the DEP under Part V of the Environmental 

Protection Act 1986. 

Details of the regulatory processes available to control the potential environmental 

impacts of future shipbuilding, repair and maintenance operations industries are provided 

in Section 2.4. Refer also to Section 4.3.2 and Section 4.4.2 for generic licence 

conditions, which could be applied under Part V (Works Approval and Licensing) of the 

Environmental Protection Act 1986, to reduce wastes associated with future 
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shipbuilding, repair and maintenance operations. These management strategies and 

legislative processes will ensure that the project is consistent with the EPA objective for 

groundwater and surface water quality. 

4.3 Marine Water and Sediment Quality 

EPA Objective 

Maintain or improve marine water and sediment quality consistent with Environmental 

Quality Objectives (EQ Os) and Environmental Quality Criteria (EQ Cs) defined in the 

Southern Metropolitan Coastal Waters Study (DEP, 1996a) within the Northern Harbour. 

Maintain turbidity levels from construction to accepted criteria to protect agreed 

environmental values (as outlined in the Southern Metropolitan Coastal Waters Study). 

Overview of the Northern Harbour 

The water quality of the Northern Harbour has deteriorated following the construction of 

the northern breakwater in November 1997 (Hale et al., 1998). As detailed in Section 

4.2 above, the groundwater which discharges into the Northern Harbour is contaminated 

with nutrients from the Woodman Point WWTP and Weston Bioproducts facility located 

to the east of Cockburn Road. The input of nutrient-rich groundwater, combined with 

the reduced flushing associated with the construction of the northern breakwater, has 

facilitated algal blooms within the harbour (HGM, 1 998a). 

The Department of Commerce and Trade (DCT) has committed to cleaning up the water 

quality within the Northern Harbour, as a condition of environmental approval for the 

Southern Harbour project. As detailed in Section 4.2, the DCT in association with the 

Water Corporation and Weston Bioproducts is developing a strategy to remediate the 

groundwater entering the Northern Harbour and, therefore, minimise the future 

occurrence of phytoplankton blooms. The DCT has committed to preparing a 

Groundwater Recovery Plan by 24 h  June 1999. 

4.3.1 Dredging and Reclamation 

Dredging causes the suspension of sediment in the water column and, without the 

implementation of appropriate management strategies, could increase turbidity and lead 

to adverse impacts in the marine environment. Increased turbidity has the potential to 

reduce light penetration to photosynthetic algae and seagrasses, adversely affect filter 

feeding fauna and the larval recruitment of benthic biota, cause mechanical damage to 

benthic fauna, and can lead to oxygen depletion and eutrophication of marine waters. 
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4.3. 1. 1 Release of Nutrients 

Existing Environment 

Sediment sampling within the Northern Harbour has reported mean concentrations of 

1500 mgkg 1  and 360 mgkg 1  for nitrogen and phosphorus, respectively (HGM, 1997). 

Sediment sampling by MAFRL in May 1999 showed mean nitrogen and phosphorus 

levels of 385 mgkg 1  and 320 mgkg 1, respectively (refer to Appendix D). Compared to 

the concentrations reported for the sediments in the remainder of Cockburn Sound it 

appears that although the concentrations of phosphorus are similar, the nitrogen content 

of the sediment in the Northern Harbour is twice that of Cockburn Sound (MAFRL, 

1999,   pers.comm). This may be due to the high nitrogen content of the groundwater 

discharging into the Northern Harbour, and the fact that the harbour is essentially a 

closed system. 

Studies on the nutrient release from sediments in Cockburn Sound have estimated that 

as much as 52-68% and 58-69% of the nitrogen and phosphorus loads, respectively, to 

the water column were released from sediments (Bastyan and Paling, 1995). The 

release of nutrients from sediment in marine systems can be accelerated by a number of 

factors, including anoxia and reduced mixing (Bastyan and Paling, 1995). 

Since the construction of the northern breakwater, the increased retention time in the 

Northern Harbour, coupled with the reduced wave action and flushing, has lead to an 

environment that has the capacity to become stratified, with the bottom layers of water 

becoming anoxic. This may then produce conditions in which ammonium and 

orthophosphate can be released from the sediments (Thornstenson and Mackenzie, 

1974). As this has effectively become a closed system, any organic material resulting 

from phytoplankton blooms will probably settle within the harbour which may create a 

high BOD and increase bacterially-mediated sediment release of nutrients (Hale, 

pers.comm., 1999). 

Ph ytoplankton Blooms 

As an important component of their sexual cycle, many species of phytoplankton 

produce a resistant resting cyst known as a hypnozygote (Bolch & Hallegraeff, 1990). 

Hypnozygotes are formed in the plankton by the fusion of gametes, settle to the bottom 

and remain dormant in the sediment until environmental conditions become conducive to 

cyst germination. 

Non-toxic phytoplankton blooms in the Northern Harbour have occurred during the 

summers of 97/98 and 98/99, and high surface concentrations of nitrogen (particularly 

ammonium) have been recorded (Hale et al., 1998). Substantial phytoplankton blooms 
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can create anoxic conditions in the marine environment and can also mechanically block 

the respiratory organs of marine organisms, leading to the deaths of fish and filter-

feeding invertebrates. 

Dredging during December 1997 (summer) was cited as one of the factors contributing 

to the blooms of diatom and dinoflagellate populations during the summer of 1 997/98 

(HGM, 1998). The poor water quality and high phytoplankton numbers during this time 

resulted in complaints from recreational boaters, and media coverage of the bloom 

generated negative public perceptions of Cockburn Sound. The potential impacts of a 

phytoplankton bloom include public health risks and fish deaths. Fortunately, the recent 

algal blooms in the Northern Harbour have been of non-toxic species, and there have 

been no reported incidents of public health problems or fish deaths (HGM, 1 998a). 

Predicted Impacts 

There is the potential for short-term impacts on water quality from sediment disturbance 

during construction of the seawall and dredging operations. This could potentially 

increase phytoplankton populations due to the release of nutrients (and possibly algal 

cysts) from the sediments. With the increased retention times in the Northern Harbour, 

since the construction of the northern breakwater, it is expected that much of the 

phytoplankton will remain in the harbour until the bloom subsides (Hale, pers.comm., 

1999). The death of this phytoplankton could then lead to increased nutrient loading to 

the sediments, low dissolved oxygen levels, and bacterially-mediated sediment nutrient 

release. The release of inorganic nutrients then stimulates phytoplankton growth and 

could create a self-perpetuating cycle. 

Management Strategies 

In order to minimise the potential for nutrient releases from sediments into the water 

column, the proponent will implement measures to minimise the suspension and 

dispersion of sediments during dredging. The actual measures will be detailed, approved 

and implemented through a Dredging and Dredge Spoil Management Plan (DDSMP), 

which will be developed prior to commencement of dredging and reclamation works. 

The DDSMP will include: measurement of sediment contamination; specification of 

water quality monitoring programme around the dredge and dredge spoil placement area 

before, during and after dredging operations; the methods of dredging and environmental 

management strategies to reduce sediment suspension and dispersion; definition of 

water quality criteria to be achieved or maintained during dredging operations; and 

preparation of contingency measures to be implemented if monitoring indicates that 

these criteria are exceeded. 

The potential for phytoplankton blooms is significantly increased during summer when 

warmer conditions allow for increased growth rates, and low freshwater inflows reduce 
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flushing times. The proponent will therefore adopt the Ministerial conditions of approval, 

that were applied to the northern breakwater construction, which restrict dredging, or 

activities that are likely to substantially disturb the sediments, during high risk summer 

months. The potential for sediment nutrient release, and resulting phytoplankton 

blooms, associated with stratification is addressed in Section 4.3.1.5. 

Management Commitment 1 - The proponent will prepare a Dredging and Dredge Spoil 

Management Plan (DDSMP), to the satisfaction of the Department of Environmental 

Protection, prior to the commencement of dredging and reclamation works. The DDSMP 

will include: 

measurement of sediment contamination to assess suitability for fill or offsite 

disposal, if required; 

the methods of dredging and environment management strategies to reduce 

sediment disturbance; 

placement of dredge spoil and containment measures to limit the dispersion of 

suspended sediments, including silt curtains around the dredging apparatus and 

choice of appropriate dredging plant; 

the specification of a monitoring programme to measure a range of water quality 

parameters (including turbidity, nutrients, heavy metals and TBT) around the dredge 

and dredge spoil placement area before, during and after dredging operations; 

definition of water quality criteria to be achieved or maintained during dredging 

operations to minimise the potential for phytoplankton blooms; 

preparation of contingency measures to be implemented if monitoring indicates that 

the defined water quality criteria are exceeded during dredging operations 

Management Commitment 2 - The proponent will ensure that seawall construction, 

dredging, reclamation and earthworks are undertaken outside of the high risk summer 

months, according to parameters defined in the DDSMP, to minimise the potential for 

phytoplankton blooms within the Northern Harbour. 

By implementing Management Commitment 1 and Management Commitment 2, the 

proponent will minimise nutrient release from sediments into the water column and 

reduce the potential for phytoplankton blooms within the Northern Harbour. 

Consequently, it is expected that the project will meet the EPA's objective for marine 

water and sediment quality. 
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4.3.1.2 Release of Contaminants 

Existing Environment 

An extensive survey of the distribution of contaminants in the sediments of the southern 

metropolitan coastal waters was conducted by Burt and Ebel (1995). They reported that 

concentrations of pesticides and aromatic hydrocarbons were low throughout Cockburn 

Sound and only above detection limits at sites adjacent to marinas and shipping 

facilities. However, detection of tributyl tin (TBT) was widespread and the highest 

recordings were along the eastern shore of Cockburn Sound and Jervoise Bay. 

TBT has been widely used as an antifouling paint and its toxic effects on marine life are 

well documented (Clark et al., 1998). During February/March 1997,   sediment in the 

Northern Harbour and surrounds was surveyed for TBT and its breakdown products, as 

well as heavy metals (HGM, 1998c). The concentrations of TBT reported from this 

survey were higher adjacent to shipping activities. The site located adjacent to the 

shipbuilding and maintenance activities in the Northern Harbour (Site 1, Figure 4.4) had 

an average concentration of 325 nano-grams of TBT per gram of sediment (ng Sn gd), 
which is approximately seven times the draft EQC for Industrial Buffer Zones. This same 

survey reported that for all sites located outside the breakwaters of the Northern 

Harbour, concentrations of TBT were below detection limits (HGM, 1998c). High TBT 

levels in sediments adjacent to Site 1 (Figure 4.4) would be related to the activities of 

shipbuilding, repair and maintenance industries which were established in the Northern 

Harbour in the mid to late 1980s.   

Since 1991, the Environmental Protection Regulations 1987 have been amended (Part 7-

Anti-fouling paint) to prohibit the use of organotin anti-fouling paint on vessels 25 

metres or less in length. In accordance with these Regulations, vessels greater than 25 

metres in length must use paint that has been formulated so that, in respect of each 

square centimetre of surface to which it is applied, (I) not more than 210 micrograms of 

organotin are released during the first 14 days after the application of the paint; and (ii) 

not more than 5 micrograms of organotin are released during each subsequent day. 

These Regulations, as well as licence conditions under Part V of the Environmental 

Protection Act 1986 (refer to Section 4.3.2 and Section 4.4.2) and the Environmental 

Protection (Abrasive Blasting) Regulations 1998 will significantly reduce the potential for 

future shipbuilding, repair and maintenance to pollute the marine environment with TBTs. 

Concentrations of heavy metals in the sediments have also been determined (HGM 

1997). The results of these surveys indicated that the concentrations of heavy metals 

in sediments were considerably higher within the Northern Harbour (particularly at sites 

adjacent to shipping activity) than the area immediately outside the breakwater. 
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However, all sediment contaminant concentrations were well below the DEP (1996a) 

draft EQCs for Industrial Buffer Zones (Table 4.1) and have not changed dramatically 

over three sediment monitoring surveys (HGM, 1999). Consequently, it has been 

recommended that the ongoing sediment monitoring for contaminants be reduced to a 

three yearly cycle, with provision for reactive monitoring if events occur which are likely 

to have caused contamination (HGM, 1999). 

The proponent has undertaken a baseline sediment monitoring programme, with 

reference to the ANZECC Interim Ocean Disposal Guidelines (ANZECC, 1998) to confirm 

the low levels of contaminants in the sediment to be dredged during Phase One of the 

proposed project. Sediment was sampled from two sites within the area to be dredged: 

Site 1 D was located to the south of the Study Site opposite the emergency sewerage 

outfall adjacent to Lot 167; and Site 2C was located in the area to be dredged for the 

ship-lift adjacent to Lot 165B. The location of these sampling sites is shown on Figure 

Dl in Appendix D. The results of this recent sediment sampling are provided in Table 

4.1 below. 

Table 4.1: Concentrations (mg kg') of Contaminants in Sediments Compared with Draft 

Environmental Quality Criteria 

Metal Site V Site 2 Site 3 Site 
1 D# 

Site 
2C' 

Jervoise Bay 
(outside Northern 

Harbour) 

DEP (1996a) 
Draft EQC 

Arsenic 1.0 1.0 0.6 2.0 1.0 <0.5 -0.6 70 

Cadmium 0.3 0.3 0.4 0.1 <0.1 0.1 -0.2 9.6 

Chromium 26 <0.5 I 	<0.5 8.0 7.0 <0.5 370 

Copper 62 11 21 2.0 3.0 7 - 9 270 

Lead 18 8 13 <1.0 2.0 5-8 218 

Mercury 0.05 0.03 0.03 <0.02 <0.02 0.01 -0.03 0.71 

Nickel 3 2 3 1.0 1.0 1 -2 51.6 

TBT 0.325 0.039 0.052 Nya Nya bdl 0.05 

Zinc 64 18 41 4.0 7 11 -17 410 

PAHs - - - bdl bdl - 40 
Sites inside the Northern Harbour, as shown on hgure 4.4 lHM, 1 icj 

'MAFRL sediment sampling sites (May 1999) 

bdl: below laboratory detection limits 

Nya: Results not yet available. 

Predicted Impacts 

The dredging and reclamation works could potentially disturb sediments and release 

contaminants into the water column, reducing the water quality of the Northern Harbour 

and adversely impacting marine biota within the harbour. As shown in Table 4.1, the 

sediment from sampling sites 2 and 3, which are within close proximity to the area to be 
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dredged, have lower levels of contaminants than sampling site 1 at the southern end of 

the Harbour (Refer to Figure 4.4). 

As shown in Table 4.1, recent sampling confirmed that levels of contaminants within the 

area to be dredged were well below the EQCs for Industrial Buffer Zones. Based on the 

low levels of contaminants from existing HGM data and recent sediment sampling by 

MAFRL, it is not expected that dredging operations will lead to a considerable release of 

contaminants into the water column. If required, elutriation analyses will be carried out 

by the proponent to assess the potential for release of contaminants from the sediment 

into the water column, as part of the monitoring programme detailed in the DDSMP. 

Management Strategies - 

The suspension of sediment, and the potential release of contaminants into the water 

column, associated with dredging and reclamation works will be minimised according to 

Management Commitment 1 detailed in Section 4.3.1.1. 

Management Commitment 3 - The proponent has undertaken a baseline monitoring 

programme, with reference to the ANZECC Interim Ocean Disposal Guidelines 

(ANZECC, 1998) to determine the levels of contaminants in sediments at the Study Site. 

If required, elutriation analyses will be carried out by the proponent to assess the 

potential for release of contaminants from the sediment into the water column, as part 

of the monitoring programme detailed in the DDSMP. 

Based on the low levels of contaminants from historic sediment sampling data at sites 2 

and 3 (Figure 4.4) and recent sediment sampling by the proponent (refer to Appendix D), 

it is not expected that dredging operations will lead to a significant release of 

contaminants into the water column. Consequently, the project is expected to meet the 

EPA objective for marine water and sediment quality. 

4.3.1.3 Interception of Emergency Sewage Outfall 

Background and Existing Environment 

The Subject Site is traversed by an emergency sewage outfall from the Water 

Corporation's Woodman Point Wastewater Treatment Plant (WWTP), which lies between 

Cockburn Road and Lake Coogee to the east of the Subject Site. The outfall consists of 

a 1 .2m diameter concrete pipe, terminating at a depth of approximately -6m CD within 

the Northern Harbour, and is protected with a 20m wide cleared easement (Figure 3.1). 
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Predicted Impacts 

Consultation with the Water Corporation has indicated that this emergency sewage 

outfall has never been used and is not likely to be used (EGIS Consulting, 1999). 

However, retention of the Water Corporation's emergency sewage outfall on its existing 

alignment will pose a safety and navigational risk to shipping and will severely constrain 

the full utilisation of the proposed development. 

Management Strategies 

LandCorp, in association with the Department of Commerce and Trade, is finalising a 

study to assess the options to move the existing emergency sewage outfall from 

Jervoise Bay Northern Harbour (EGIS Consulting, 1999). If the emergency sewage 

outfall cannot be moved in the short term, the proponent will ensure that navigational 

markers are erected to reduce the risks to shipping. 

4.3.1.4 Interception of Contaminated Groundwater 

Background and Existing Environment 

As discussed in Appendix C, the existing groundwater in the vicinity of the Subject Site 

is already contaminated, being influenced by two major sources of nutrients: 

sludge drying beds of the WWTP; and 

bore injection from Weston Bioproducts. 

The Department of Commerce and Trade (DCI) has recently commissioned several 

investigations of contaminant discharge (in groundwater) to Jervoise Bay and water 

quality in the Northern Harbour area (PPK, 1998a and HGM, 1998a). As part of these 

investigations, additional bores were installed and have been monitored since, and 

estimates have been made of the total nitrogen loadings entering various parts of 

Jervoise Bay. It has been estimated that the discharge of nitrogen to the Northern 

Harbour area is around 3,600 kg per year (PPK, 1998a). 

Predicted Impacts 

Existing physical data, nutrient data and groundwater concentration data suggest that 

the primary local source of nitrogen in the Northern Harbour is groundwater, and that the 

most highly contaminated groundwater discharges into the nearshore zone within the 

harbour (HGM, 1998a). The input of nutrient rich groundwater has already led to 

significant eutrophication of the Northern Harbour and, consequently, it is not expected 

that interception of contaminated groundwater plume during dredging operations will 

cause a deterioration in the water quality of the Jervoise Bay Northern Harbour (PPK 

Environment and Infrastructure and DCT, pers.comm, April-May, 1999). The pathway 

of groundwater flow to the harbour may change marginally, although there will be no 
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change in the volume or form of the contaminated groundwater. The contaminated 

groundwater already discharges into the nearshore zone within the harbour (HGM, 

1 998a), would travel through the same soil types and would not contain any more 

nutrients if intercepted by dredging operations. 

The construction works will create additional limestone material for the groundwater to 

travel through, and hence may increase the buffering of any acidic plume, and also 

increase the potential for the removal of phosphorous from the groundwater (PPK 

Environment and Infrastructure and DCT, pers.comm, April-May, 1999). 

4.3. 1.5 Stratification 

The following Section provides a summary of a report prepared by DA Lord & 

Associates, and the full report is included in this CER as Appendix E. 

Background and Existing Environment 

A ship-lift facility could have dimensions in the order of 50 x 80 m and is expected to be 

dredged to a depth of 14 m. Adjacent areas of the harbour are only at a depth of 8 ni to 

9 m. The proponent requires the ship-lift basin to be dredged to a depth of 14 metres to 

accommodate the formwork and hulls of all types of vessels that could potentially be 

repaired and maintained by future industries. These ship-lift dimensions are based on 

requirements stated by several prospective purchasers of the land for the establishment 

of shipbuilding, repair and maintenance industries. The actual dimensions of a ship-lift 

would be subject to detailed design. The ship-lift facility only covers an area of about 

0.6% of the Northern Harbour and incorporates a basin with a volume of 2,400 m3, or 

approximately 0.4% of the Northern Harbour. 	The proposed ship-lifting facility, 

therefore, comprises a very small depression at the north-east corner of the Northern 

Harbour, Jervoise Bay. 

Since the construction of the northern breakwater, the increased retention time in the 

Northern Harbour, coupled with the reduced wave action, has lead to an environment 

that has the capacity to become stratified, with the bottom layers of water becoming 

anoxic. During the summer of 1997/98, the dissolved oxygen concentration in the 

bottom water in the Northern Harbour dropped as low as 1.9 mgL 1  although all other 

measurements during the sampling period indicated that the bottom waters of the 

harbour were not anoxic (Hale etal., 1998). Data provided by HGM (1998a) also shows 

oxygen concentrations, measured during the day in February 1998 throughout the 

Northern Harbour, being greater than 80-100% saturation at the bottom. It can be 

assumed that these high oxygen levels at the bottom of the harbour are due to the very 

high levels of primary production, coupled with mixing by wind. There is insufficient 

time series data available for a more definitive assessment, but it would appear that for 
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most of the time, the bottom waters of the Northern Harbour are not anoxic, even in 

summer. However, if oxygen is being consumed during the decomposition process, and 

not replaced, the following effects are possible. 

The oxygen levels in the water column may progressively decrease. ANZECC (1992) 

indicates that 6 mg/L is required for a 'healthy' ecosystem, although in warm and 

productive coastal waters levels frequently fall to 4 mg/L for short periods with no ill 

effect. A level of 2 mg/L is considered indicative of serious oxygen deficiency, and 

continuous exposure to such low levels of oxygen will result in the death of many 

marine animals. 

In deep waters the amount of available light is insufficient to support photosynthesis, 

and consequently, the concentrations of dissolved nutrients will increase as 

additional material is decomposed. Furthermore, if oxygen levels remain low, 

nitrogen compounds are no longer oxidised to nitrite and nitrate, but remain as 

ammonium, and losses of nitrogen via denitrification cannot take place. Ammonium 

places a further demand on any available oxygen, and also has the potential for 

producing acute and chronic toxic effects due to the presence of the dissolved 

ammonia that is in equilibrium with the ammonium. Where deeper waters, with 

these increased nutrient concentrations, are brought to the surface and into the light 

(photic zone), nutrients are made available for phytoplankton growth. Nutrient build 

up in bottom waters is a function of the amount of biological material that has 

decomposed, and the time over which the decomposition has occurred. 

All water bodies in the natural environment will become stratified if regular mixing does 

not occur. Mixing in a water body such as the Northern Harbour is driven by tides, the 

wind, waves and baroclinic (density driven) motion. Tidal motion in the Northern 

Harbour will provide some, but not a significant amount of, mixing and exchange. 

Waves within the harbour are, by design, small in amplitude, and also will provide limited 

mixing energy in the vicinity of the ship-lift basin. 

Wind would provide the greatest amount of mixing. Easterly winds would drive surface 

waters offshore, requiring replacement by bottom waters (upwelling). Similarly, the 

south-westerly sea breeze would drive surface waters to the shore, create some level of 

set-up and a long-shore current but also establish a return circulation route under the 

surface flow. These processes can all lead to regular and effective mixing of a water 

column of up to 20 m or more over a relatively uniform seabed. 
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Predicted Impacts 

In the case of the ship-lift in the Northern Harbour, there is a sudden transition from 

between 8 and 9 m, to 14 m depth, creating a basin with steep sides that is 5-6 m 

deeper than the surrounding sea floor. It is highly unlikely that these deeper waters 

would be fully entrained by any natural mixing occurring in Northern Harbour, and 

consequently, it is reasonable to expect that once the bottom waters of the ship-lift 

basin are stratified the natural processes of mixing would not easily be able to mix the 

basin to a depth of 14 m. 

The basin to be dredged will be cut out of an existing limestone deposit. Once 

constructed, the sides of the basin will be steep, and the base will be a hard surface. It 

is highly unlikely that any plant growth will occur either on the edges or bottom of the 

ship-lift basin. However, the basin will act as a sediment trap for material settling 

through the water column at the site. This material will be largely brought into the ship-

lift basin area through wind generated water movement. The basin will not act to 

produce any additional organic matter in Northern Harbour, but will provide an 

opportunity for material to settle. Therefore, the basin will not add to the total oxygen 

demand on the waters of the Northern Harbour but could potentially become anoxic 

ahead of the rest of the harbour waters. 

Consequently, it is possible that changes in flushing dynamics of the Harbour, 

associated with the deep basin that will be dredged to accommodate the ship-lift, could 

lead to poor mixing of water and localised stratification of the marine environment. This 

could potentially result in anoxic conditions developing in the deeper water, leading to 

release of nutrients from the sediment and subsequent phytoplankton blooms. 

Management Strategies 

The action of the ship-lift will facilitate the mixing of water within the ship-lift basin. It 

is currently estimated that the ship-lift facility will be used at least 18 times per year, 

which equates to a use approximately every three weeks throughout the year. The 

displacement occurring during each operation will be approximately 10% of the volume 

of the basin, while the nature of the operation (lowering the platform to the base of the 

ship-lift basin and then raising it) will result in complete mixing of the water column. 

However, the ship-lift operation is not considered to be frequent enough to prevent 

stratification and possible deoxygenation in summer. 

Consequently, the proponent, in association with the Department of Transport, will place 

a condition on the seabed lease to ensure that the future operator of the ship-lift 

undertakes an ongoing monitoring programme to measure dissolved oxygen, temperature 

and salinity in the ship-lift basin. The monitoring programme will include: water column 

sampling for the parameters discussed above, initially twice a week in summer between 
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ship-lift operations; and sampling to determine the levels of accretion of organic 

sediment within the basin. If monitoring indicates that the ship-lift basin has become 

stratified, the operator will implement one or several of the following mitigative 

strategies. 

More regular operation of the ship-lift to degrade stratification and mix the water 

column. This has the potential to add extra nutrients into the photic zone but if this 

is carried out regularly and timed properly (eg during strong winds), the risk of 

promoting phytoplankton blooms will be substantially reduced. 

Removal of settled organic material and some of the bottom waters using suction 

equipment. If monitoring shows a significant build up of organic material, the bottom 

of the ship-lift basin would be cleaned several days prior to the next scheduled ship-

lift operation. Separation of fines and nutrient stripping (such as removal by algae) 

would be required prior to returning waters back into the Northern Harbour. 

Use of a bubbler system from the floor of the ship-lift basin to break the 

stratification, although this also has the potential to release nutrients from the deeper 

waters into the photic zone. 

Oxygen injection into the deeper waters of the ship-lift basin. This would involve 

direct oxygen injection into the bottom waters of the ship-lift basin, using pure 

oxygen or compressed air scrubbed of nitrogen. Water low in oxygen will be drawn 

from the bottom waters and injected with oxygen through a diffusion device to 

produce oxygen-saturated water, which will then returned to the bottom of the ship-

lift basin (Swan River Trust, 1998). By maintaining the stratification in the basin, 

this may allow better transport of freshly oxygenated water along the bottom (Swan 

River Trust, 1998). This technique will increase the rate of removal of nitrogen, 

through nitrification and denitrification, increase the breakdown of organic matter in 

sediments and reduce the flow of nutrients from the sediment into the water column 

(Swan River Trust, 1998). 

Options (1) and (3) involve breaking the stratification within the ship-lift basin and have 

the potential to release nutrients from the sediment into the water column. 

Consequently, the preferred management strategy would be the combination of options 

(2) and (4), ie. to maintain stratification, reduce organic decomposition at the bottom of 

the ship-lift basin, replenish dissolved oxygen concentrations and increase denitrification 

in the bottom waters. Implementation of mitigation measures to raise oxygen levels in 

the ship-lift basin will be based on 'trigger' levels of dissolved oxygen, set based on 

measured oxygen occurring elsewhere in the harbour as well as on desirable levels of 

dissolved oxygen. 
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Management Commitment 4 - In accordance with Sections 16 and 17 of the West 
Australian Land Authority Act 1992, LandCorp will place conditions on the seabed lease 

to ensure that the future ship-lift operator is responsible for undertaking a monitoring 

programme to measure temperature, salinity, dissolved oxygen and the accumulation of 

organic material within the ship-lift basin. This monitoring programme will include 

'trigger' levels of organic material and dissolved oxygen concentrations at the bottom of 

the ship-lift basin. 

Should the monitoring programme indicate that trigger levels for organic material and 

dissolved oxygen have been reached, the operator will implement the following 

management strategies: 

Removal of settled organic material and some bottom water, several days before the 

next scheduled ship-lift operation, using suction equipment. The bottom waters 

would be stripped of nutrients (eg. using algae), prior to return to the marine 

environment. 

Oxygen injection into the deeper waters of the ship-lift basin. Water low in oxygen 

will be drawn from the bottom waters and injected with oxygen through a diffusion 

device to produce oxygen-s atu rated water, which will then be slowly returned to the 

bottom of the ship-lift basin. 

Through the implementation of Management Commitment 4 above, the proponent will 

ensure that the future operator of the ship-lift reduces the potential impacts on marine 

water quality associated with stratification within the ship-lift basin. The proposed 

management strategies will reduce organic decomposition at the bottom of the ship-lift 

basin, increase the rate of removal of nitrogen through nitrification and denitrification, 

and reduce the flow of nutrients from the sediment into the water. Consequently, 

implementation of these management measures will maintain marine water and sediment 

quality in line with the EPA objective, and the potential for phytoplankton blooms within 

the Northern Harbour will be minimised. 

4.3.1.6 Turbidity 

Predicted Impacts 

Dredging will cause the suspension of sediment in the water column and, without the 

implementation of appropriate management strategies, could temporarily increase natural 

turbidity and lead to adverse impacts in the marine environment. Increased turbidity has 

the potential to reduce light penetration to photosynthetic algae and seagrasses, 

adversely affect filter feeding fauna and the larval recruitment of benthic biota, cause 

mechanical damage to benthic fauna, and can lead to oxygen depletion and 

eutrophication of marine waters. 
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Management Strategies 

There are currently no draft EQCs for turbidity in the marine environment for Industrial 

Buffers (DEP, 1996a). However, prior to any dredging, a Dredging and Dredge Spoil 

Management Plan (DDSMP) will be developed to manage the potential environmental 

impacts of increased turbidity. As stated in Management Commitment 1 in Section 

4.3.1.1, this DDSMP will include the defined water quality criteria to be achieved or 

maintained during dredging operations, as well as contingency measures to be 

implemented if monitoring during dredging indicates that these criteria have been 

exceeded. 

4.3.2 Shipbuilding, Repair and Maintenance Operations 

Predicted Impacts and Suggested Management Strategies 

The detailed management of operational aspects of shipbuilding, repair and maintenance 

industries will be assessed and enforced under Part V (Works Approval and Licensing) of 

the Environmental Protection Act 1986. However, the following section discusses 

potential environmental impacts associated with shipbuilding and outlines management 

strategies which may be considered during the Works Approval and Licensing process. 

Details of the regulatory processes available to control the potential environmental 

impacts of future shipbuilding, repair and maintenance operations industries are provided 

in Section 2.4. These processes will ensure that future shipbuilding, repair and 

maintenance operations do not detrimentally impact on the marine water and sediment 

quality within the Northern Harbour, in line with EPA objectives. 

Hazardous Substances 

Small quantities of hazardous substances (eg paints and acetone), if required on site, will 

be stored and handled in accordance with the Explosives and Dangerous Goods Act 

1961, Dangerous Goods Regulations 1992 and the relevant Australian Standards. Diesel 

and other liquids that have the potential to impact on the environment if spilled, will be 

stored in sealed, bunded areas. 

Spray Painting 

Spray painting during shipbuilding and maintenance operations is expected to involve the 

use of paints containing heavy metals and TBT. Paint residues would be collected in a 

closed system, and industry best practice and Occupational Heath and Safety (OH&S) 

guidelines would encourage the use of non-toxic paints (such as epoxy-silicon 

compounds) on vessels. 

In accordance with the Environmental Protection Regulations 1987 (Part 7- Anti-fouling 

paint), the shipbuilding, repair and maintenance operators must not use organotin anti- 
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fouling paint on vessels 25 metres or less in length and, on vessels greater than 25 

metres in length, they must use paint that has been formulated so that in respect of 

each square centimetre of surface to which it is applied- (I) not more than 210 

micrograms of organotin are released during the first 14 days after the application of the 

paint; and (ii) not more than 5 micrograms of organotin are released during each 

subsequent day. However, as an example of best practice, the painting of ships should 

be carried out using epoxy-silicon anti-fouling paints in appropriate circumstances. 

In accordance with Part V (Works Approval and Licensing) of the Environmental 
Protection Act 1986, the following generic licence conditions could be applied to 

operators, where appropriate, to ensure that painting activities do not pollute the marine 
environment: 

All boat maintenance and painting activities involving TBT-based paints shall be 

conducted as far as practicable from the high tide water mark. 

The licensee shall notify the DEP Kwinana Branch at least 24 hours prior to any 

painting being carried out on a vessel with TBT-based paints, to enable an officer to 

inspect the slipway to ensure procedures from an approved Environmental 

Management Plan are in place. No painting shall commence on a vessel until a DEP 

officer has inspected the slipway and given approval to proceed. 

The licensee shall undertake spray painting operations on a hardstand area to 

facilitate regular clean up of waste materials. 

The licensee shall undertake• spray painting operations in accordance with the 

following: (i) as appropriate, use shrouds, tarpaulins or other similar means to 

minimise the spread of airborne particulates; and (ii) so there are no visible emissions 

of paint particulates crossing the boundary of the premises, when viewed from any 

point outside the boundary of the premises. 

Blasting 

As an example of best practice, blasting of ships during maintenance could be carried 

out using water under very high pressure, connected to a vacuum recovery system to 

prevent pollution of the local marine environment. This will remove marine organisms 

and paint, and all water and solids would be recovered and reclaimed through settling 

tanks. If abrasive blasting is used by the industries, the environmental impacts of this 

activity will be controlled through the Environmental Protection (Abrasive Blasting) 

Regulations 1998. 

In accordance with Part V (Works Approval and Licensing) of the Environmental 
Protection Act 1986, the following generic licence conditions could be applied to 

operators, where appropriate, to ensure that blasting activities do not pollute the marine 

environment: 
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The licensee shall notify the DEP Kwinana Branch at least 24 hours prior to any 

blasting being carried Out on a vessel with TBT-based paints, to enable an officer to 

inspect the slipway to ensure procedures from an approved Environmental 

Management Plan are in place. No blasting shall commence on a vessel until a DEP 

officer has inspected the slipway and given approval to proceed. 

The licensee shall undertake abrasive blasting operations on a hardstand area to 

facilitate regular clean up of spent abrasive and other waste materials. 

The licensee shall employ routine maintenance and housekeeping practices (such as 

installation of shrouding) to minimise the accumulation of spent abrasive and 

abraded material, in and around the premises, which may lead to the generation of 

visible airborne particles crossing the boundary of the premises. The licensee shall 

clean up spent abrasive and abraded material at least on a weekly basis and remove 

it from the blasting site. 

The licensee shall dispose of all collected spent abrasive and abraded material off-

site in a manner approved by the Director, Waste Management Division. 

The licensee shall maintain an approved device to continuously measure the wind 

speed and direction at the premises. 

The licensee shall not use any corrosion inhibitors containing nitrites, nitrates or 

chromates in any abrasive blasting operations on the premises, unless otherwise 

approved. 

Waste water Disposal 

The individual drainage systems of each lot will be designed in accordance with the 

objectives of the relevant authorities and the principles of Water Sensitive Urban Design 

(Water and Rivers Commission, 1 998) through the works approval or development 

approvals process (refer to Section 2.4). Drainage systems will incorporate soak wells 

or suitable silt traps to ensure that nutrients or contaminants are filtered out, or trapped 

and periodically removed, to minimise the inputs of heavy metals and other 

contaminants to the marine environment of the Northern Harbour. Shipbuilding, repair 

and maintenance industries will be required to prepare Drainage Management Plans to 

the satisfaction of relevant authorities, which may include the Water and Rivers 

Commission, City of Cockburn and the Department of Environmental Protection. 

The shipbuilding, repair and maintenance facilities will be connected to reticulated 

sewerage rather than septic tanks, thus, eliminating the risk of nutrient pollution of 

groundwater and the marine environment. 
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Washdown water and any other wastewaters produced on site will be contained and 

recycled, treated or disposed to the satisfaction of the DEP under Part V (Works 
Approval and Licensing) of the Environmental Protection Act 1986. In accordance with 
Part V (Works Approval and Licensing) of the Environmental Protection Act 1986, the 
following generic licence conditions could be applied to operators, where appropriate, to 

ensure that wastewater disposal methods associated with shipbuilding, repair and 

maintenance operations do not pollute the marine environment: 

The licensee shall conduct initial water blasting of vessels (upon removal from the 

marine environment) in an area which drains to an intercept drain and sump to ensure 

that all run-off of paint, seaweed and other material does not enter the marine 
environment. 

The licensee shall install and maintain an intercept drain and sump on the slipway to 

ensure that all run-off of spent abrasive, anti-fouling paint and other waste material 

does not discharge to the marine environment. The sump shall be impervious to 

leakage, and shall be inspected and emptied as necessary to maintain the 
performance of the system. 

Water from the sump shall be collected and discharged to on-site soakage at least 25 

metres away from the marine environment. 

Waste material from the sump shall be disposed of in a manner which prevents 

material from entering the marine environment, and in a manner approved by the 

Director, Waste Management Division. 

The licensee shall dispose wastewLier from the interceptor pit through a sand filter, 

when maintaining vessels known to contain organotin, or where their length is 25 

metres or greater. 

The licensee shall collect, with the assistance of an officer from the DEP Kwinana 

Branch, and have analysed at three-monthly intervals, a representative water sample 

from the sump. Concentrations of organotin, aluminium, iron, lead and copper shall 

be determined, and monitoring reports submitted to the DEP Kwinana Branch. 

Disposal of Ballast Water 

This section is included for information only 

of responsibility of the proponent. 
Ballast water disposal is outside the scope 

The increased movement of ships into the Northern Harbour could increase the potential 

for the introduction of exotic marine species through the discharge of ballast water. 

Ballast water may contain exotic flora and fauna which could proliferate in the local 

marine environment and could compete with native biota for available resources. Ballast 

water discharge can also introduce phytoplankton and toxic dinoflagellates into the local 

marine environment, and could potentially lead to red tides and toxic dinoflagellate 

blooms. 
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The discharge of ballast water will require the approval of the Harbour Master who will 

take into consideration Fremantle Port Authority (FPA)/Department of Transport (DOT) 

regulations, and international and Australian Quarantine Inspection Service (AQIS) ballast 

water guidelines, when refusing or granting permission (EPA, 1 998a). There is currently 

no legally binding international requirement governing the discharge of ballast water. 

However, the Marine Environmental Protection Committee of the International Maritime 

Organisation (IMO) has resolved to include legally binding ballast water regulations as an 

Annex to the International Convention for the Prevention of Pollution from Ships 

(MARPOL) with a view to its adoption by IMO in the year 2000 (EPA, 1 998a). 

4.4 Soil Contamination 

4.4.1 Dredge Spoil 

EPA Objective 

Contaminated material should be treated and/or disposed of in a manner which 

adequately controls the infiltration of water in the material, and the formation and 

seepage of leachate from the material. 

Background and Existing Environment 

Dredging will be undertaken to a distance of approximately 80m from the seawall, as 

shown in Figure 3.1. The dredging depth is not confirmed, however, it is anticipated to 

be in the range of -4m CD to -9m CD. In the vicinity of the ship-lift, the dredging depth 

will extend down to approximately -14m CD. The total volume of dredged material will 

be in the order of 80,000 cubic metres, all of which it is proposed will be used as fill for 

the reclamation works. 

Table 4.2 below shows the historic levels of pollutants in the dredge spoil based on 

sediment sampling by HGM (HGM, 1 998c). Heavy metal levels in sediments measured at 

all three sites (HGM, 1998c) lie well within soil acceptance criteria for industrial land 

use. For location of sampling sites, refer to Figure 4.4. 
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Table 4.2: Concentrations (mg kg 1) of Contaminants in Sediments Compared with Soil 

Acceptance Criteria 

Contaminant Site Site 2 Site 3 Site 
1D# 

Site 
2C# 

ANZECC A" 

(Background) 

ANZECC 

B" 

(Residential 

Land Use) 

Dutch C 	1 
(Industrial 

Land Use) 

Arsenic 1.0 1.0 0.6 2.0 1.0 0.2 - 30 20 50 
Cadmium 0.3 0.3 0.4 0.1 <0.1 0.04 - 2 3 20 
Chromium 26 <0.5 <0.5 8.0 7.0 0.5- 110 50 800 

Cobalt <0.5 <0.5 <0.5 <1.0 2.0 2- 170 50 300 
Copper 62 11 21 2.0 3.0 1 -190 60 500 
Lead 18 8 13 <1.0 2 <2-200 300 600 

Mercury 0.05 0.03 0.03 <0.02 <0.02 0.001 -0.1 1 10 
Nickel 3 2 3 1.0 1.0 2 - 400 60 500 

Tin <0.5 <0.5 <0.5 - - 1 - 25 50 300 
Zinc 64 18 41 4 7 2-180 200 3000 

*: 	HGM (1998c). 
#: 	MAFRL sampling data (May 1 999) 

* *: Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, 

ANZECC 1992) 

***; Dutch C level - Interpreted as upper level for industrial use in Australia. 

Predicted Impacts 

A sediment monitoring programme has been undertaken by the proponent, in accordance 

with the ANZECC Interim Ocean Disposal Guidelines (ANZECC, 1998) to confirm that 

the concentrations of pollutants such as tin and heavy metals, within the area 

designated for dredging, lie well within soil acceptance criteria for industrial land use. 

Sediment was sampled from two sites within the area to be dredged: Site 1 D was 

located to the south of the Study Site opposite the emergency sewerage outfall, 

adjacent to Lot 1 67; and Site 2C was located in the area to be dredged for the ship-lift, 

adjacent to Lot 16513. The location of these sampling sites is shown on Figure Dl in 
Appendix D. The results of this recent sediment sampling are provided in Table 4.2 

above. 
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As shown in Table 4.2, this recent sampling confirms that levels of contaminants within 

the area to be dredged are well below the guidelines and, consequently, the dredge spoil 

will be suitable for use as fill for the proposed reclamation works. Moreover, it is 

generally expected that the bulk of contaminants would be in the top 2 to 5 cm of 

sediments. Therefore, when mixed with the full volume of spoil to be dredged (80,000 

m3), the concentration levels of contaminants would be even less. 

4.4.2 Solid Waste 

EPA Objective 

Ensure wastes are managed in accordance with the waste management hierarchy (ie. 

avoid, minimise, recycle, treat and dispose); and where this is not possible, are 

contained and isolated from ground and surface waters, and that discharges meet the 

requirements of ANZECC (1992) and Draft Western Australian Guidelines for Fresh and 

Marine Waters. 

Background and Existing Environment 

Unless disposed of in an appropriate manner, solid wastes have the potential to cause 

environmental degradation, particularly through the leaching of nutrients and other 

contaminants into groundwater and aquatic ecosystems. Waste minimisation and 

recycling of solid industrial wastes, where possible, will significantly reduce the risk of 

environmental pollution in the local area and conserve precious resources. 

Predicted Impacts and Suggested Management Strategies 

The detailed management of wastes produced by shipbuilding, repair and maintenance 

operations will be assessed and enforced through Part V (Works Approval and Licensing) 

of the Environmental Protection Act 1986 to ensure that they meet the EPA objective 

provided at the beginning of Section 4.4.2. Details of the legislative processes available 

to control the potential environmental impacts of future shipbuilding, repair and 

maintenance operations industries are provided in Section 2.4. These processes will 

ensure that future shipbuilding, repair and maintenance wastes are contained and 

isolated from ground and surface waters in line with EPA objectives. 

However, it is likely that the following solid wastes will be produced as a result of 

shipbuilding, repair and maintenance operations. 

Paint Residues 

Paint residues, potentially containing heavy metals and TBT, would be collected in a 

closed system and disposed of according to industry best practice and in accordance 

with DEP recommendations. It is likely that contaminated solid wastes will be disposed 

of through licensed incinerator operators off site or in a landfill site approved by the DEP. 
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In accordance with the Environmental Protection Regulations 1987 (Part 7- Anti-fouling 

paint), the shipbuilding, repair and maintenance operators must not use organotin anti-

fouling paint on vessels 25 metres or less in length and, on vessels greater than 25 

metres in length, they must use paint that has been formulated so that in respect of 

each square centimetre of surface to which it is applied- (i) not more than 210 

micrograms of organotin are released during the first 14 days after the application of the 

paint; and (ii) not more than 5 micrograms of organotin are released during each 

subsequent day. However, as an example of best practice, the painting of ships should 

be carried out using epoxy-silicon anti-fouling paints in appropriate circumstances. 

In accordance with Part V (Works Approval and Licensing) of the Environmental 
Protection Act 1986, the following generic licence conditions could be applied to 

operators, where appropriate, to ensure that painting activities do not pollute ground and 

surface waters: 

The licensee shall notify the DEP Kwinana Branch at least 24 hours prior to any 

painting being carried out on a vessel with TBT-based paints, to enable an officer to 

inspect the slipway to ensure procedures from an approved Environmental 

Management Plan are in place. No painting shall commence on a vessel until a DEP 

officer has inspected the slipway and given approval to proceed. 

The licensee shall undertake spray painting operations on a hardstand area to 

facilitate regular clean up of waste materials. 

The licensee shall undertake spray painting operations in accordance with the 

following: (i) as appropriate, use shrouds, tarpaulins or other similar means to 

minimise the spread of airborne particulates; and (ii) so there are no visible emissions 

of paint particulates crossing the boundary of the premises, when viewed from any 

point outside the boundary of the premises. 

Blasting Wastes 

As an example of best practice, blasting of ships during maintenance could be carried 

out using water under very high pressure, connected to a vacuum recovery system to 

prevent pollution of the local marine environment. This will remove marine organisms 

and paint, and all water and solids would be recovered and reclaimed through settling 

tanks. The level of contamination of the sludge from settling tanks will be measured, 

and the sludge disposed of in a landfill site approved by the DEP. 

If abrasive blasting is used by the industries, the environmental impacts of this activity 

will be controlled through the Environmental Protection (Abrasive Blasting) Regulations 

1998. In accordance with Part V (Works Approval and Licensing) of the Environmental 
Protection Act 1986, the following generic licence conditions could be applied to 
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operators, where appropriate, to ensure that blasting activities do not pollute ground and 

surface waters: 

The licensee shall notify the DEP Kwinana Branch at least 24 hours prior to any 

blasting being carried out on a vessel with TBT-based paints, to enable an officer to 

inspect the slipway to ensure procedures from an approved Environmental 

Management Plan are in place. No blasting shall commence on a vessel until a DEP 

officer has inspected the slipway and given approval to proceed. 

The licensee shall undertake abrasive blasting operations on a hardstand area to 

facilitate regular clean up of spent abrasive and other waste materials. 

The licensee shall employ routine maintenance and housekeeping practices (such as 

installation of shrouding) to minimise the accumulation of spent abrasive and 

abraded material, in and around the premises, which may lead to the generation of 

visible airborne particles crossing the boundary of the premises. The licensee shall 

clean up spent abrasive and abraded material at least on a weekly basis and remove 

it from the blasting site. 

The licensee shall dispose of all collected spent abrasive and abraded material off-

site in a manner approved by the Director, Waste Management Division. 

The licensee shall maintain an approved device to continuously measure the wind 

speed and direction at the premises. 

The licensee shall not use any corrosion inhibitors containing nitrites, nitrates or 

chromates in any abrasive blasting operations on the premises, unless otherwise 

approved. 

Dust 

The following generic licence conditions can be applied to the future shipbuilding, repair 

and maintenance industries to minimise dust generation: 

The licensee shall employ routine maintenance and housekeeping practices to ensure 

that there is no accumulation of waste materials in or around the premises which 

may lead to the generation of visible airborne dust crossing the boundary of the 

premises. 

The licensee shall take reasonable measures to prevent visible dust emissions 

crossing beyond the boundary of the premises and into the marine environment 

during vessel maintenance operations. 

Other Solid Wastes 

All other wastes from the site, including empty storage drums, scrap metal and domestic 

solid waste, will be minimised, recycled, treated or disposed of in an appropriate landfill 

site, in accordance with the waste management hierarchy, EPA objectives and any 

licence conditions applied to the operator under Part V (Works Approval and Licensing) 

of the Environmental Protection Act 1986. 
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4.5 Air Quality 

EPA Objective 

Protect the surrounding land users such that dust and particulate emissions will not 

adversely impact upon their weffare and amenity or cause health problems by meeting 

the Guidelines for the Prevention of Dust and Smoke Pollution from Land Development 

Sites in WA and the Environmental Protection (Kwinana) (Atmospheric Wastes) Policy 

1992. 

Existing Environment 

The sea breeze dominates wind patterns between October and April, comprising strong 

south-westerlies in the afternoon as shown in Appendix F. During the summer months, 
afternoon wind speeds exceed 30 ms 1  20% of the time. From April to September, the 

morning winds are dominated by relatively weaker north-easterlies. 

Dust from shipbuilding, repair and maintenance operations will be managed according to 

license conditions implemented under Part V (Works Approval and Licensing) of the 

Environmental Protection Act 1986. Generic licence conditions that could be applied to 

operators to prevent the generation of dust are provided in Section 4.4.2. 

4.5.1 Dust Generation during Site Preparation Works 

Predicted Impacts 

Clearing of vegetation and earthworking of the dunes on site has a potential to create 

dust during periods of high winds. This will particularly be the case during afternoons in 

the months of October to April, as the Subject Site will have no protection from the 

onset of the sea breeze. 

The Environmental Protection (Kwinana) (Atmospheric Wastes) Policy/Regulations 1992 

designate ambient air quality standards and limits for total suspended particles within 

the Kwinana and Jervoise Bay area (refer to Schedule 1 and 2 of the Regulations). 

However, while sulphur dioxide has been managed through use of the DEP model 

DISPMOD, with specific emission rates set for each industry in the Kwinana Industrial 

Area, particulates have been managed under the general provisions of the Environmental 
Protection Act, 1986. 

This is because of the following factors: 

particulates "do not currently warrant more complicated treatment; and 

quantitative emission limits can not be sensibly determined for some industrial 

sources like stockpiles and ship loading activities" (EPA, 1992). 
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A further complexity in the regulatory management of particulates is how to isolate the 

contributions from other sources, many of which may be non-point sources. 

For the above reasons, the issue of dust will not be addressed in terms of the ambient 

air quality standard and limit designated under the Environmental Protection (Kwinana) 

(Atmospheric Wastes) Policy/Regulations 1992. Rather, the guidelines contained in the 

DEP report A Guideline for the Prevention of Dust and Smoke Pollution from Land 

Development Sites in WA (DEP, 1 996b) will be used to address the issue of dust 

control. Using the Site Classification Assessment Chart provided in Appendix 1 of the 

guidelines, a preliminary assessment of the project (see Appendix F) indicates that there 

is a medium risk of dust impacts. The guidelines detail management strategies, both 

provisions and contingencies, which should be undertaken for medium risk projects. 

Management Strategies 

Prior to the commencement of construction works, the proponent will conduct a more 

detailed dust assessment of the project, in accordance with the DEP dust guidelines 

detailed above. The results of this assessment will be used to formulate a dust 

management plan which will submitted to the DEP, prior to the commencement of 

construction works. The specific dust control measures which may be implemented may 

include the use of wind fencing, stabilisation agents and water carts. 

Management Commitment 5 - The proponent will prepare and implement a dust 

management plan, in accordance with A Guideline for the Prevention of Dust and Smoke 

Pollution from Land Development Sites in WA, 1996 (DEP, 1 996b) and to the 

satisfaction of the Department of the Environmental Protection, prior to the 

commencement of construction works. The dust management plan will include 

provisions to minimise erosion of the site between the completion of the site preparation 

works and the establishment of the new shipbuilding, repair and maintenance facilities. 

4.5.2 Dust from Wind Erosion 

Predicted Impacts 

Once the site preparation works have been completed, the Subject Site will consist of 

large areas of bare, unsealed ground. Given the proximity of the lots to the coast, the 

lack of cover and the time of year at which the site preparation works will be completed, 

there is potential for wind erosion to occur unless the site is stabilised. 

Management Strategies 

As part of the dust management plan prepared for the site preparation works, provision 

will be made to stabilise the site and prevent erosion of the finished surface until the 

sealing, construction and landscaping works are undertaken upon establishment of the 

new shipbuilding, repair and maintenance facilities. Refer to Management Commitment 

5 in Section 4.5.1. 
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4.6 Social Surroundings 

4.6.1 Recreation 

The Subject Site is accessible to the general public through the car park facilities located 

in the Woodman Point Reserve, adjacent to the Cockburn Powerboat Association. The 

Subject Site is signposted and used by members of the public as a dog beach, with 

swimming and fishing permitted. 

As far as can be ascertained, unofficial approval was given for the use of the stretch of 

beach south of the Woodman Point public boat ramps, to the northern end of the 

shipbuilding yards, as a dog beach. This would have occurred sometime following the 

return of this land to the State government, by the Commonwealth government, in the 

early 1 980's. The City of Cockburn have advised that this area is not an official dog 

beach, however, there is an official dog beach located 5 to 6 kilometres north of this 

site. 

Waterskiing and swimming are prohibited in the vicinity of the powerboat marina at the 

north-western corner of the Northern Harbour. Toilet and shower facilities are provided 

adjacent to the car park, a kiosk (Cockburn Pleasure Boat Storage) is located at the 

northern side of the car park. Garbage bins are also located along the beach 

immediately north of the Subject Site. 

The proponent has initiated a program of consultation with adjacent landowners, 

community groups, local clubs and associations, and Aboriginal groups to fully explore 

the community issues associated with this proposal, and to develop strategies where 

required to address any concerns. A list of those consulted to date is presented in 

Section 1.5. 

4.6.1.1 Boating 

EPA Objective 

Ensure that shipbuilding operations do not compromise legitimate boating and other 

existing or potential recreational activities within the Northern Harbour. 

Existing Environment 

The Northern Harbour is currently subject to nautical traffic from both the public and 

industry. The public traffic comprises small craft launched from the powerboat marina 

located in the north-west of the harbour, whereas the industrial traffic comprises much 

larger aluminium and steel-hulled craft (up to 100 metres in length) which have been 

constructed or repaired and serviced by the industries located within the harbour. 
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The consultation undertaken to date by LandCorp has indicated that there is an existing 

traffic and navigational safety problem within the Northern Harbour, which may be 

summarised as follows: 

there are incidents where the powerboat operators feel threatened by the close 

passage of the large ferries and other craft; and 

the powerboat marina is used by thousands of members of the public and is regularly 

subject to congestion during summer afternoons when the sea-breeze has set in and 

large numbers of powerboats attempt to use a small number of marina boat ramps. 

Predicted Impacts 

The establishment of additional shipbuilding, repair and maintenance industries within 

the Study Site will increase the industrial shipping traffic in the Northern Harbour. 

However, given that the industries will construct or service at most 20 to 30 vessels a 

year, the movements of large vessels will be relatively low. For example it could take in 

the order of 30 weeks to build one of the larger vessels during which period that vessel 

would be stationary on site. There would then typically follow a four to six week period 

of commissioning and sea trials with more frequent shipping movements. The passage 

of large vessels will extend only as far north as shown in Figure 4.5, which indicates an 

adequate clearance for powerboats to manoeuvre into and out of the powerboat marina. 

A perceived impact of the project is the presence of the seawall and ship-lift restricting 

the area available to accommodate the movements of powerboats as well as larger 

vessels. Currently there is a distance of approximately 250 metres between the 

powerboat marina jetty and the shoreline of lot 165. Following construction of the 

seawall and ship-lift, the distance between the marina jetty and ship-lift will be 

approximately 110 metres, as shown in Figure 4.5. This distance is more than adequate 

for the manoeuvring of small numbers of powerboats, although the congestion of 

powerboats may be intensified on summer afternoons under sea-breeze events. 

Management Strategies 

The industries to be established within the Study Site will put in place measures to 

suitably warn the users of the powerboat marina of the impending passage of large 

vessels to and from their facilities. The measures may include the use of a warning 

sign, beacon or siren installed near the marina boat ramps or entrance to the harbour. 

This will significantly reduce the potential for incidents involving powerboats and ferries 

or other large craft, and would be included as a condition placed upon seabed leases. 
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With regards to the existing congestion of smaller craft in the waters adjacent to Lot 

165, LandCorp in association with the Department of Transport will facilitate the 

development of an education program designed to increase the safety awareness and 

navigational skills of pilots of both recreational powerboats as well as ferries or other 

large craft. 

Management Commitment 6:- The proponent in association with the Department of 

Transport, as a condition of the seabed leases, will ensure that the future industries put 

in place measures to suitably warn the users of the powerboat marina of the impending 

passage of large vessels to and from their facilities. 

By implementing Management Commitment 6 above, the proponent will ensure that 

shipbuilding operations do not compromise legitimate boating and other existing or 

potential recreational activities within the Northern Harbour, in line with the EPA 

objective. 

4.6.2 Heritage 

4.6.2. 1 Aboriginal Culture and Heritage 

EPA Objective 

Ensure that the proposal complies with the requirements of the Aboriginal Heritage Act 

1972 and ensure that changes to the biological and physical environment resulting from 

the project do not adversely affect cultural associations with the area. 

Existing Environment 

Ethnographic research of the area was undertaken as part of the Southern Harbour 

project (McDonald Hales, 1997). This research indicates that there are three 

ethnographic sites located in the vicinity of the Subject Site: 

registered site S021 69, which includes the waters of Cockburn Sound and Jervoise 

Bay; 

a "Boomerang/Spear" Myth site associated with Woodman Point; and 

a "Fire" Myth site associated with the limestone ridge lying east of Cockburn Road. 

It has also been noted that there is a potential for burial sites to be located on the 

Subject Site, as several sites have been discovered along the Quindalup Dunes. These 

sites may have both archaeological and cultural significance. 
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Predicted Impacts 

The Subject Site does not lie over the terrestrial mythological sites identified within the 

Jervoise Bay Area lie at Woodman Point and east of Cockburn Road), however the 

proposed reclamation works and seawall construction will marginally alter the waters of 

Cockburn Sound, which comprise a registered site. It should be noted that the reclaimed 

seabed was predominantly dry beach prior to the Ocean Endeavour project in the 1970s.   

There is a potential for burial sites to be uncovered during the excavation works. 

Management Strategies 

In accordance with the Aboriginal Heritage Act (1972), a Section 18 notice was lodged 

with the Aboriginal Affairs Department (AAD) in March 1999 and considered by the 

Aboriginal Cultural Materials Committee (ACMC) in April 1999. Consultation was 

undertaken with Aboriginal representatives as part of this process to obtain their advice 

and views regarding the proposed development, and the documentation of the 

consultation was provided to the ACMC. 

Section 18 approval was granted by the Minister for Aboriginal Affairs on the 10th  May 

1999, and LandCorp will comply with the conditions set out in the Section 18 clearance, 

thus, complying with the Aboriginal Heritage Act 1972. A copy of the Section 18 

approval is provided in Appendix G. 

Management Commitment 7 - The proponent will comply with the requirements of the 

Aboriginal Heritage Act 1972. 

4.6.2.2 Maritime Ship wrecks 

EPA Objective 

Ensure that offshore shipwreck sites are protected to the satisfaction of the Maritime 

Museum of WA. 

Existing Environment 

The Maritime Museum has identified and described seven shipwrecks lying within the 

Jervoise Bay Northern Harbour (McCarthy, 1983). Of these, two wrecks lie adjacent to 

the Subject Site: the iron-hulled steam tug SS Alacrity and the wooden-hulled three-

masted schooner Abemama (Garratt and Souter, 1997) (Figure 3.1). The Alacrity and 

Abemama were beached in 1931 and 1927, respectively, and were submerged following 

the extensive beach erosion which resulted from the earthworks of the Ocean Endeavour 

and other projects (Garratt and Souter, 1997). 
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LandCorp has consulted extensively with the Maritime Museum regarding the 

preservation of the two wrecks. In 1997, LandCorp commissioned the Museum's 

Department of Maritime Archaeology to undertake a detailed survey of the two wrecks 

to determine their structural condition, stability, location and depth (Garratt and Souter, 

1997). The Museum concluded that the two wrecks were in a state of accelerated 

degradation since their inundation in the 1970s, and recommended that the wrecks be 

buried as part of the development process to ensure their preservation (Garratt and 

Souter, 1997). 

Predicted Impacts 

The shipwrecks of the SS Alacrity and Abemama will be completely enclosed within the 

proposed reclamation area. The Maritime Museum study concluded that "incorporation 

of the ... wreck sites into a landbacked wharf would ensure the preservation of these 

sites for the future, providing that the process did not cause damage to the fabric of the 

wrecks and that nothing of a permanent nature is built over the site" (Garratt and 

Souter, 1997). The Maritime Museum indicated that there is the potential for the 

wrecks to be physically damage during the burial process. 

Management Strategies 

The Maritime Museum study recommended the following actions be taken in burying the 

wrecks: 

fill material should be carefully chosen and distributed evenly over the wrecks; and 

the location of the shipwrecks should be accurately recorded and properly marked 

with an interpretive plaque. 

Management Commitment 8 - The proponent will comply with the recommendations of 

the WA Maritime Museum study (Garratt and Souter, 1 997) in undertaking the 

reclamation works and seawall construction. 

By complying with the recommendations of WA Maritime Museum study (Garratt and 

Souter, 1997), in undertaking the reclamation works and seawall construction, the 

offshore shipwreck sites will be protected to the satisfaction of the Maritime Museum of 

WA. Consequently, the project will meet the EPA's objective with respect to maritime 

shipwrecks. 

4.6.3 Noise 

EPA Objective 

Ensure that noise impacts emanating from construction works and ongoing operations 

comply with statutory requirements and acceptable standards. Protect the amenity of 

nearby residents from noise impacts resulting from activities associated with the 

proposal by ensuring that noise levels meet statutory requirements and acceptable 

standards. 
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The noise generating sources in the vicinity of the Subject Site include the existing 

shipbuilding, repair and maintenance industries located within the Northern Harbour as 

well as the traffic along Cockburn Road. A noise assessment of the proposed 

development has been undertaken by Herring Storer Acoustics (Appendix H), including 

noise monitoring at existing industrial premises and nearby residences, as well as noise 

modelling of the existing and expanded shipbuilding, repair and maintenance precinct. 

The measured and modelled noise levels have been compared to noise levels assigned 

under the Environmental Protection (Noise) Regulations 1997 for noise sensitive 

premises. 

Existing Environment 

The existing acoustic environment was quantified by the monitoring of noise levels at 

the following locations for a period of approximately four days: 

Location 1: approximately 60 metres to the north of the existing industries. 

Location 2: at the southern end of the Woodman Point Caravan Park. 

The monitoring locations are shown on Figure 1C in Appendix H. 

At each of the measurement locations, an automatic noise data logger was installed to 

measure hourly sound pressure levels. The loggers recorded statistical noise level data 

which are expressed in terms of: 

"A-weighted" decibels or dB(A), which approximates the response of a typical human 

ear; and 

LA10 levels, which are noise levels not exceeded more than 10% of the time. 

A review of the monitored data in Appendix C of the Herring Storer report (Appendix H) 

shows a typical profile associated with road traffic noise, with high noise levels recorded 

during the morning and afternoon peak hours, and lower noise levels recorded during the 

rest of the day and over night. At the time of setting up and collection of the noise data 

loggers, noise associated with the existing shipbuilding, repair and maintenance 

industries was not audible at the Woodman Point Caravan Park, and was only 

intermittently audible at monitoring location 1 (60m north of the northern most existing 

industry). Anecdotal evidence from residents of the Woodman Point Caravan Park 

indicates that the existing ship building, repair and maintenance industries are audible at 

various times during both day and night. Audible noises include ship sirens and throbbing 

of diesel engines. 
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The monitored data was used as input to the "Environmental Noise Model" software 

(ENM) to predict the level of noise being received at the nearest noise sensitive 

premises. As shown in Table 4.3, noise received at the Cockburn Pleasure Boat Storage 

facility and the Woodman Point Caravan Park from existing shipbuilding, repair and 

maintenance industries complies with regulatory requirements at all times. The single 

point calculations shown in Appendix B of Herring Storer's report show that noise levels 

at both locations are dominated by external sources of noise. 

Table 4.3: 	Assigned Noise Levels and Existing Industry Noise Levels at Nearby 

Residences 

Residence 1: Residence 2: 
Adjacent to Southern Boundary 

Cockburn Pleasure of Woodman Point 
Boat Storage Caravan Park 

Assigned Noise Levels (Day) 

0700 - 1900 hours - Monday to Saturday 60 dB(A) 47 dB(A) 
0900 - 1900 hours - Sunday & Public 60 dB(A) 42 dB(A) 
Holidays 

Assigned Noise Levels (Evening) 

1900 - 2200 hours - All Days 60 dB(A) 42 dB(A) 

Assigned Noise Levels (Night) 

2200 - 0700 hours - Monday to Saturday 60 dB(A) 37 dB(A) 
2200 - 0900 hours - Sunday & Public 60 dB(A) 37 dB(A) 
Holidays 

Measured 	Noise 	Levels 	from 	Existing 40 dB(A) 37 dB(A) 
Shipbuilding, 	Repair 	and 	Maintenance 

Precinct 

4.6.3. 1 Noise during Construction (Phase One) 

Predicted Impacts 

The seawall construction, dredging, reclamation and earthworks, and construction of the 

new shipbuilding, repair and maintenance facilities will require the use of a range of 

heavy vehicles and equipment which may generate significant noise. 

Management Strategies 

Construction noise will be managed in accordance with the Environmental Protection 

(Noise) Regulations 1997, as enforced under Part V of the Environmental Protection Act 

1986. The regulations require that the construction works be carried out in accordance 

with Section 6 of Australian Standard 2436-1981 "Guide to Noise Control on 

Construction, Maintenance and Demolition Sites", that the equipment used (excavators, 

front end loaders, etc) be the quietest reasonably available, and that a noise 
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management plan be submitted to the Chief Executive Officer (CEO) of the DEP, if 

required. Should the construction works need to be undertaken outside of the hours of 

7am to 7pm, or on a Sunday or Public Holiday, the proponent will in addition to the 

above: 

advise all nearby residents and occupants of the works at least 24 hours before they 

commence; 

demonstrate to the DEP that it was reasonably necessary for the works to be 

undertaken "out of hours"; 

submit to the CEO of the DEP a noise management plan at least seven days before 

the works commence, detailing the need for the works, anticipated noisy activities 

and the predicted noise levels, control measures and monitoring for noise and 

vibration, and complaint response. Construction out of hours will not commence until 

the CEO approves the noise management plan. 

In addition to the requirements of the Environmental Protection (Noise) Regulations 

1997, the proponent will liaise with all local stakeholders to advise them of the schedule 

of the Phase One Construction Works. 

Management Commitment 9 - The proponent will comply with the Environmental 

Protection (Noise) Regulations 1997 in undertaking the Phase One Construction Works. 

The proponent will liaise with all local stakeholders to advise them of the schedule of the 

Phase One Construction Works. 

4.6.3.2 Noise during Operations (Phase Two) 

Predicted Impacts 

The construction, repair and maintenance of aluminium and steel-hulled vessels will 

involve a range of noise generating processes. At this subdivisional stage, noise data for 

site specific plant layouts and equipment for future new shipbuilding, repair and 

maintenance industries is not yet available. However, typical noise levels which could be 

generated by the new facilities have been assumed in the ENM model, based on noise 

measurements taken in and around the existing shipbuilding, repair and maintenance 

industries further to the south. Cumulative noise levels from the proposed development 

in conjunction with the existing shipbuilding, repair and maintenance industries are 

compared with assigned noise levels in Table 4.4 below: 
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Table 4.4: Assigned Noise Levels and Expanded Industry Noise Levels at Nearby 

Residences 

Residence 1: Residence 2: 

Adjacent to Southern Boundary 

Cockburn Pleasure of Woodman Point 

Boat Storage Caravan Park 

Assigned Noise Levels (Day) 

0700 - 1900 hours - Monday to Saturday 60 dB(A) 47 dB(A) 
0900 	- 	1900 	hours 	- 	Sunday 	& 	Public 60 dB(A) 42 dB(A) 
Holidays 

Assigned Noise Levels (Evening) 

1900 - 2200 hours - All Days 60 dB(A) 42 dB(A) 

Assigned Noise Levels (Night) 

2200 - 0700 hours - Monday to Saturday 60 dB(A) 37 dB(A) 
2200 - 0900 	hours 	- 	Sunday 	& 	Public 60 dB(A) 37 dB(A) 
Holidays 

Predicted 	Noise 	Levels 	from 	Expanded 45 dB(A) 42 dB(A) 
Shipbuilding, 	Repair 	and 	Maintenance 

Precinct 

Based on preliminary modelling of generic shipbuilding, repair and maintenance industries 

assuming similar noise characteristics as the existing shipbuilding precinct further to the 

south, cumulative noise received at the Woodman Point Caravan Park would comply 

with regulatory requirements during the day and evening periods, but could exceed the 

assigned LA10  noise level by 5dB(A) during the night period. Cumulative noise received at 

the residence located at the Cockburn Pleasure Boat Storage Facility would comply with 

the regulations at all times. 

Preliminary noise modelling therefore indicates that noise control strategies will need to 

be incorporated in the detailed design of future industries on Subject Site. However, it 

should be reiterated that the preliminary modelling reflects the current performance of 

existing industries further to the south, and that there is considerable scope for new 

industries using 'best practice' to control their noise emissions. 

Management Strategies 

The future shipbuilding, repair and maintenance industries will be designed and managed 

to comply with the Envfronmenta/ Protection (Noise) Regulations, 1997, under Part V of 
the Environmental Protection Act, 1986. The individual industries will document and 

implement detailed noise management strategies, in consultation with the DEP, as part 

of the Works Approval and Licensing process. 
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A range of simple and practical noise management strategies are available, including the 

following: 

closing the doors of construction sheds at night; 

limiting night time construction works, conducted outside of sheds, to the southern 

side of the sheds; 

restricting ventilation openings to the southern side of the construction sheds; and 

acoustic lining of the construction sheds. 

Incorporation of noise control and management strategies such as those listed above will 

enable new shipbuilding, repair and maintenance industries to comply with the 

Regulations and meet the EPA objective for noise. 
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5 MANAGEMENT RESPONSIBILITY 

5.1 Management of the Jervoise Bay Northern Harbour 

Currently there is no formal management body controlling the Jervoise Bay Northern 

Harbour. Responsibility is shared by many government departments including the 

following: 

Department of Commerce and Trade (DCT); 

Department of Transport (DOT); 

LandCorp; 

City of Cockburn; 

Fremantle Port Authority; 

Department of Environmental Protection (DEP); 

Waters and Rivers Commission (WRC); 

Health Department; 

Department of Land Administration (DOLA); and 

Department of Conservation and Land Management (CALM). 

There are proposals being examined within government that would result in the following 

three tiered approach to management of the Northern Harbour: 

Cockburn Sound Management Body; 

Jervoise Bay Northern Harbour Contingency Management Committee; and 

Northern Harbour Land, Water and Facilities Management Body. 

Figure 5.1 shows the proposed three tiered approach to management of the Northern 

Harbour. 

Cockburn Sound Management Body 

As part of the "Whole of Government" approach towards the environmental 

management of Cockburn Sound (including the Jervoise Bay Northern Harbour), it is 

proposed that an overarching body be formed to address environmental and social issues 

and control development and other usage of the Sound. 

Jervoise Bay Northern Harbour Contingency Management Committee 

As part of its commitment associated with the construction of the northern breakwater, 

the Department of Commerce and Trade was required to prepare a two stage 

Contingency Management Plan for the Northern Harbour to address the issues of water 

quality and the Water Corporation emergency sewage outfall. 	A management 

committee is in the process of being set up to implement the plan under DCT, with 
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membership comprising LandCorp, Department of Commerce and Trade, Department of 

Transport, Fremantle Port Authority and the Cockburn Powerboat Association. Further 

discussion regarding the scope of this plan is provided in Section 5.1.1. 

Northern Harbour Land, Water and Facilities Management Body 

The Department of Commerce and Trade (DCT) has previously assumed the role of 

coordinator to reduce the number of agencies involved in the management of the 

Northern Harbour. The Department of Transport (DOT) has recently announced that it is 

planning to reduce its role in the management of the harbour and has approached 

LandCorp to take over this responsibility. LandCorp is currently identifying the most 

appropriate organisation to take over responsibility for the management of the Harbour. 

5.1.1 Draft Northern Harbour Management Plan 

The Stage 1 Contingency Plan for the Northern Harbour was completed prior to 

commencement of construction of the northern breakwater. Stage 2 of the Contingency 

Plan is now in preparation by the Department of Commerce and Trade. A draft 

management plan was completed in November of 1998, and details the management 

structure, tasks and responsibilities associated with the Northern Harbour (HGM, 

1 998b). 

The management committee for the harbour is proposed to comprise of members with 

responsibilities as follows (HGM, 1 998b): 

navigation, water safety and oil/chemical spill response - Department of Transport; 

lease agreements, land development/infrastructure issues - LandCorp; and 

water and sediment quality monitoring (until December 2001) - DCT. 

The management tasks for the committee to address will include (HGM, 1 998b): 

water and sediment monitoring (to be funded by a levy on harbour users should 

monitoring be required beyond 2001); 

reactive monitoring in the event of water quality problems; 

clean-up and containment of oil and chemical spillages; 

breakwater maintenance; 

navigation aid maintenance; 

reporting on marine safety issues; and 

review of new development proposals. 

In addition, the draft management plan includes proposed strategies to manage 

discharges from the emergency sewage outfall, spills of contaminants, stormwater 

inflows and algal blooms (HGM, 1998b). 
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The safety issues of individual industries and vessels is proposed to be relegated to the 

individual industries and vessel masters, respectively. 

5.2 Environmental Management of the Proposed Development 

The mechanisms for implementing and enforcing the environmental management of the 

proposed development consist of the following: 

Proponent Management Commitments and Ministerial Conditions of Approval under 

Part IV of the Environmental Protection Act, 1986; 

Works Approval Conditions under Part V of the Environmental Protection Act, 1986; 

Licensing or Registration Conditions under Part V of the Environmental Protection Act, 

1986; 

Development Approval from the Ministry for Planning and City of Cockburn; and 

Seabed leases. 

These mechanisms are detailed in Section 2.4 of this CER. 

The location of the proposed development adjacent to the Woodman Point Reserve and 

marine waterways will require development approval from the Ministry for Planning prior 

to commencing the construction works. The location of the proposed development 

within the City of Cockburn will require development approval from the City of 

Cockburn. 

LandCorp, under its powers as a land development authority, has made environmental 

management commitments with regard to the Phase One construction works, including 

the seawall construction, dredging, reclamation and earthworks, as summarised in Table 

5.1. These commitments, upon Ministerial approval of the project, will become legally 

binding under Part IV of the Environmental Protection Act, 1986. This will also be the 

case for any other conditions which the Minister applies in granting approval for the 

project. LandCorp will, therefore, be bound by the approval it receives from the Minister 

to implement environment management measures. 

Management of the construction and operation of the shipbuilding, repair and 

maintenance industries will be addressed by the industries themselves, rather than 

LandCorp, which is a land development authority and not an industrial management 

authority. 	Management strategies relating to the new shipbuilding, repair and 

maintenance facilities have been outlined in this CER document to demonstrate that 

solutions are available to address the potential environmental impacts, as summarised in 

Table 5.2. Although management commitments cannot be made regarding these 
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strategies (as LandCorp is the proponent for this CER and not the industries) the 

strategies will be developed, assessed, implemented and enforced through the Works 

Approvals Process, and through Licensing or Registration of the shipbuilding, repair and 

maintenance industries, under Part V of the Environmental Protection Act, 1986. 

In this way, the proposed development will be effectively managed to the approval of 

the DEP, the WA Planning Commission and the City of Cockburn, and enforced by the 

DEP under its legislative powers, to ensure that the project has a negligible impact on 

the ecological and conservation values and planned recreational usage of the area. 
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Table 5.1: Summary of LandCorp's Management Commitments 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 

Management Commitment 1:- The proponent will prepare Prepare prior to the Maintain turbidity levels from Document methods of Department of Submission of 

and implement a Dredging and Dredge Spoil Management commencement of construction to accepted criteria dredging and Transport DDSMP to 

Plan (DDSMP), to the satisfaction of the Department of dredging and to protect agreed environmental environment (Maritime Department of 

Environmental Protection, The DDSMP will include: reclamation, and values (as outlined in the management strategies Section). Environmental 

measurement of sediment contamination to assess implement during Southern Metropolitan Coastal to reduce sediment Protection. Comply 

suitability for fill or offsite disposal, if required; dredging and Waters Study). disturbance; with draft EQCs 

the methods of dredging and environment management reclamation works. undertake an defined in the 

strategies to reduce sediment disturbance; Maintain or improve marine assessment of dredge Southern Metropolitan 

placement of dredge spoil and containment measures water and sediment quality contamination; Coastal Waters Study 

to limit the dispersion of suspended sediments, consistent with the EQOs and develop a monitoring (1996). 

including silt curtains around the dredging apparatus EQCs defined in the Southern programme to measure a 

and choice of appropriate dredging plant; Metropolitan Coastal Waters range of water quality 

the specification of a monitoring programme to Study (1996) within the parameters around the 

measure a range of water quality parameters (including Northern Harbour. dredge and dredge spoil 

turbidity, nutrients, heavy metals and TBT) around the 
placement area; 

dredge and dredge spoil placement area before, during 
define water quality 

and after dredging operations; 
criteria to be achieved or 

definition of water quality criteria to be achieved or 
maintained during 

maintained during dredging operations to minimise the 
dredging operations; and 

potential for phytoplankton blooms; and 
prepare contingency 

preparation of contingency measures to be 
measures to be 

implemented if the 
implemented if monitoring indicates that the defined 

defined water quality 
water quality criteria are exceeded during dredging 

criteria are exceeded 
operations. 

during dredging 

operations. 
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Table 5.1: Summary of LandCorp's Management Commitments 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 

Management Commitment 2:- The proponent will ensure During dredging. Maintain or improve marine No dredging during high risk Department of Completion of Phase 

that seawall construction, dredging, reclamation and reclamation and water and sediment quality summer months, and only Transport. One construction 

earthworks are undertaken outside of the high risk summer seawall consistent with the EQOs and undertake dredging works by the 

months, according to parameters defined in the DDSMP, to construction. EQCs defined in the Southern operations within the window designated date. 

minimise the potential for phytoplankton blooms within the Metropolitan Coastal Waters determined by the DDSMP. 

Northern Harbour. Study (1996) within the 

Northern Harbour. 

Management Commitment 3:- The proponent has Sediment sampling Maintain or improve marine Sediments have been Department of Inclusion of the 

undertaken a baseline monitoring programme, with has been water and sediment quality sampled at two sites, within Environmental preliminary results in 

reference to the ANZECC Interim Ocean Disposal Guidelines undertaken. 	If consistent with the EQOs and the area to be dredged, for Protection and this CER document, 

(ANZECC, 1998) to determine the levels of contaminants in further sampling is EQCs defined in the Southern heavy metals, polycyclic Department of and submission of the 

sediments at the Study Site. 	If required, elutriation required, it will be Metropolitan Coastal Waters aromatic hydrocarbons, TBT Transport. TBT sampling results 

analyses will be carried out by the proponent to assess the carried out prior to Study (1996) within the and nutrients levels. 	The to the Department of 

potential for release of contaminants from the sediment into the commencement Northern Harbour. results of this sampling have Environmental 

the water column, as part of the monitoring programme of dredging and been incorporated into the Protection as part of 

detailed in the DDSMP. reclamation works Contaminated material should be CER document. TBT the DDSMP. 

(as part of the treated and/or disposed of in a concentrations are not yet 

DDSMP). manner which adequately available but will be included 

controls the infiltration of water in the DDSMP. 

in the material, and the 

formation and seepage of 

leachate from the material. 
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Table 5.1: Summary of LandCorp's Management Commitments 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 

Management Commitment 4:- In accordance with Sections Following Maintain or improve marine Lease condition put in the Department of Condition on the 

16 and 17 of the West Australlan Land Authority Act 1992, construction of the water and sediment quality contract for the seabed lease. Transport. seabed lease to 

LandCorp will place conditions on the seabed lease to ship-lift basin, consistent with the EQOs and Future ship-lift operator will ensure that the future 

ensure that the future ship-lift operator is responsible for EQC5 defined in the Southern be responsible for ship-lift operator 

undertaking a monitoring programme to measure Metropolitan Coastal Waters undertaking a monitoring monitors the ship-lift 

temperature, salinity, dissolved oxygen and the Study (1996) within the programme to measure basin and implements 

accumulation of organic material within the ship-lift basin. Northern Harbour. temperature, salinity, management 

This monitoring programme will include 'trigger levels' of dissolved oxygen and the strategies to maintain 

organic material and dissolved oxygen concentrations at the accumulation of organic water quality in the 

bottom of the ship-lift basin, material within the ship-lift ship-lift basin. 

basin. Should the monitoring 

Should the monitoring programme indicate that trigger programme indicate that 

levels for organic material and dissolved oxygen have been there is localised 

reached, the operator will implement the following stratification, the operator 

management strategies. will implement appropriate 

Removal of settled organic material and some bottom management strategies. 

waters, several days before the next scheduled ship-lift 

operation, using suction equipment. The bottom 

waters would be stripped of nutrients (eg. using algae), 

prior to return to the marine environment. 

Oxygen injection into the deeper waters of the ship-lift 

basin. Water low in oxygen will be drawn from the 

bottom waters and injected with oxygen through a 

diffusion device to produce oxygen-saturated water, 

which will then be slowly returned to the bottom of 

the ship-lift basin. 
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Table 5.1: Summary of LandCorp's Management Commitments 

Commitment Timing EPA Objective Action Advising Compliance 

Agency Criteria 

Management Commitment 5 - The proponent will prepare Prepare prior to Protect the surrounding land Prepare a dust management City of Dust levels below 

and implement a dust management plan, in accordance with commencement of users such that dust and plan to include provisions to Cockburn. criteria defined in the 

A Guideline for the Prevention of Dust and Smoke Pollution Phase One particulate emissions will not minimise erosion of the site dust management 

from Land Development Sites in WA, 1996 (DEP, 1 996b) construction works, adversely impact upon their between the completion of plan. 

and to the satisfaction of the Department of the and implement welfare and amenity or cause site preparation works and 

Environmental Protection. The dust management plan will during construction. health problems by meeting the the establishment of the new 

include provisions to minimise erosion of the site between Guidelines for the Prevention of shipbuilding, repair and 

the completion of the site preparation works and the Dust and Smoke Pollution from maintenance facilities. 

establishment of the new shipbuilding, repair and Land Development Sites in WA 

maintenance facilities, and the Environmental Protection 

(Kwinana) (Atmospheric Wastes) 

Policy 1992. 

Management Commitment 6 - The proponent in association Prior to Ensure that shipbuilding Future industries to put in Department of Condition on the 

with the Department of Transport, as a condition of the commencement of operations do not compromise place warning measures as a Transport seabed lease to 

seabed leases, will also ensure that the future industries put new shipbuilding, legitimate boating and other condition of their seabed ensure that future 

in place measures to suitably warn the users of the repair and existing or potential recreational lease. Measures could industries put in place 

powerboat marina of the impending passage of large maintenance activities within the Northern include the use of a warning measures to suitably 

vessels to and from their facilities, industries. Harbour. sign, beacon or siren installed warn the users of the 

near the marina boat ramps powerboat marina of 

or entrance to the harbour, the impending 

passage of large 

vessels to and from 

their facilities. 

Management Commitment 7. The proponent will comply Ensure that the proposal Comply with Ministerial Aboriginal Comply with 

with the requirements of the Aboriginal Heritage Act complies with the requirements conditions contained in Affairs conditions of Section 

(1972). of the Aboriginal Heritage Act Section 18 clearance, Department. 18 clearance. 

1972. provided in Appendix G. 
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Table 5.1: Summary of LandCorp's Management Commitments 

Commitment Timing EPA Objective Action Advising 

Agency 

Compliance 

Criteria 

Management Commitment 8 - The proponent will comply During the seawall Ensure that shipwreck sites are Fill material will be carefully Maritime Installation of plaque. 

with the recommendations of the 1997 WA Maritime construction and protected to the satisfaction of chosen and distributed evenly Museum of WA. 

Museum study (Garratt and Souter, 1997) in undertaking reclamation works. the Maritime Museum of over the wrecks. The location 

the reclamation works and seawall construction. Western Australia of shipwrecks will be 

accurately recorded with a 

plaque. 

Management Commitment 9 - The proponent will comply During Phase One Ensure that noise impacts Comply with the Department of Assigned noise levels 

with the Environmental Protection (Noise) Regulations 1997 Construction. emanating from construction requirements of Regulation Environmental in the Environmental 

in undertaking the Phase One Construction Works. works and ongoing operations 13 of the Environmental Protection. Protection (Noise) 

comply with statutory Protection (Noise) Regulations 1997. 

The proponent will liaise with all local stakeholders to Prior to Phase One requirements and acceptable Regulations 1997. 

advise them of the schedule of the Phase One Construction Construction Works standards. 

Works. 
Protect the amenity of nearby 

residents from noise impacts 

resulting from activities 

associated with the proposal by 

ensuring that noise levels meet 

statutory requirements and 

acceptable standards. 
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Table 5.2: Summary of Management Strategies for Shipbuilding, Repair and Maintenance Industries 

Environmental 

Factor 

Management Strategy Timing Objective Action Advising 

Agency 

Relevant 

Legislation 

Groundwater Storage of hazardous and toxic During the Works Maintain or improve the Design, Department of Part V of the 

and Surface chemicats in sealed bunded Approval and quality of groundwater to implementation and Environmental Environmental 

areas, installation of Licensing/Registration ensure that existing and maintenance of Protection, Protection Act 
Water Quality 

stormwater management process. Ongoing potential uses, including management Department of 1986. Explosives 

system, on-site treatment of maintenance during ecosystem maintenance, are measures. Minerals and and Dangerous 

wastewaters. the operation phase. protected. Energy. Goods Act, 1975. 

Soil Collection of paint and hull- During the operation Ensure wastes are managed Design of collection Department of Part V of the 

Contamination cleaning residues, and other phase. in accordance with the waste systems for paint and Environmental Environmental 

wastes, and disposal by management hierarchy (ie. hull-cleaning residues. Protection. Protection Act, 
(Solid Wastes) 

licensed contractors to an avoid, minimise, recycle, Sampling of residues 1986. 

approved landfill site. treat and dispose); and to determine the 

Recycling of wastes where where this is not possible, appropriate method of 

possible. are contained and isolated disposal. 

from ground and surface 

waters, and that the 

discharges meet the 

requirements of ANZECC 

(1992) and Draft Western 

Australian Guidelines for 

Fresh and Marine Waters. 
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Table 5.2: Summary of Management Strategies for Shipbuilding, Repair and Maintenance Industries 

Environmental Management Strategy Timing Objective Action Advising Relevant 

Factor Agency Legislation 

Recreation LandCorp, in association with Prior to establishment To increase the safety Facilitate the Department of N/A 
the Department of Transport, of shipbuilding, repair awareness and navigational development of an Transport 

will encourage the and maintenance skills of pilots of both education programme. 

development of an education industries, recreational powerboats as 

programme designed to well as ferries or other large 

increase the safety awareness craft. 

and navigational skills of pilots 

of both recreational 

powerboats as well as ferries 

or other large craft. 

Noise Comply with the During Phase Two Ensure that noise emanating Develop noise Department Part V of the 

Environmental Protection Construction and from construction works and management of Environmental 
(Noise) Regulations 1997. operational activities. ongoing operations comply programme if required. Environmental Protection Act, 

with statutory requirements Protection. 1986. 

and acceptable standards. Environmental 

Protect the amenity of Protecion (Noise) 

nearby residents from noise Regulations 1997. 

impacts resulting from 

activities associated with the 

proposal by ensuring that 

noise levels meet statutory 

requirements and acceptable 

standards. 
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7 ABBREVIATIONS 

AAD Aboriginal Affairs Department 

ACMC Aborginal Cultural Materials Committee 

AHD Australian Height Datum 

AMS Australian Marine Systems 

ANZECC Australian and New Zealand Environment and Conservation 

Council 

AQIS Australian Quarantine Inspection Service 

BOO Biological Oxygen Demand 

CAH Controlled Access Highway 

CALM Department of Conservation and Land Management 

CD Chart Datum 

CPBA Cockburn Powerboat Association 

DEP Department of Environmental Protection 

OCT Department of Commerce and Trade 

DDSMP Dredging and Dredge Spoil Management Plan 

EPA Environmental Protection Authority 

EPP Environmental Protection Policy 

EQC Environmental Quality Criteria 

EQO Environmental Quality Objective 

FPA Fremantle Port Authority 

HGM Halpern Glick Maunsell 

IMO International Maritime Organisation 

KIC Kwinana Industries Council 

KNC Kwinana Nitrogen Company 

MAFRL Marine and Freshwater Research Laboratory (Murdoch 

University) 

MLA Member of the Legislative Assembly 

MRS Metropolitan Region Scheme 

N Nitrogen 

02  Oxygen 

OH&S Occupational Health and Safety 

P Phosphorus 

PPK PPK Infrastructure and Environment 

RL Reduced Level 

SMCWS Southern Metropolitan Coastal Waters Study 

SS Steam Ship 

TAFE Technical and Further Education 
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A BBRE VIA TIONS 

TBT Tri-butyl Tin 

TPS-DZS Town Planning Scheme/District Zoning Scheme 

WWTP Wastewater Treatment Plant 

UNITS 

cm centimetre 

9 gram 

ha hectare 

kg kilogram 

kL kilolitre 

km kilometre 

kVA kilovolt - amp 

m 	 metre 

mg L1 	 milligram per litre 

mm 	 millimetre 

j.g L 	 microgram per litre 

ng 	 nanogram per litre 
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EPA Guidelines 

APPENDIX A 



Environmental Protection Authority 

ISSUED GUIDELINES 

SEAWALL CONSTRUCTION, LAND RECLAMATION AND DREDGING 
ADJACENT TO LOTS 165 AND 167, INCLUDING LOTS 166 AND 168 AND 

MANAGEMENT OF SHIPBUILDING, REPAIR AND MAINTENANCE 
ACTIVITIES AT COCKBURN SOUND, COCKBURN RD, HENDERSON. 

(Assessment Number 1265) 

Part A 	 Specific Guidelines for the preparation of the CER 

Part B 	 Generic Guidelines for the preparation of an 
environmental review document 

Attachment 1 	Project location map 

Attachment 2 	Example of the invitation to make a submission 

Attachment 3 	Advertising the environmental review 

These guidelines are provided for the preparation of the proponent's environmental review 
document. The specific environmental factors to be addressed are identified in Part A. The 
generic guidelines for the format of an environmental review document are provided in Part B. 

The environmental review document must address. all elements of. 
Part 'A' and Part 'W. of these. guidelines piior to.. approva1being .::. 
given to commence the public review.......................: - :............•.•.•. . 



Part A: Specific Guidelines for the preparation of the CER 

The proposal 
Landcorp proposes to create three new industrial lots within the Northern Harbour of Jervoise 
Bay, along Cockburn Road in Henderson from Lots 165, 166, 167 and 168, for the purpose of 
shipbuilding and the maintenance and servicing of vessels. The development is consistent with the 
industrial zoning designated for the site within the Metropolitan Region Scheme and City of 
Cockburn Town Planning Scheme. 

The proposal will require the construction of approximately 600m of seawall, approximately 2.6 
ha of dredging within the Northern Harbour to a maximum depth of approximately 14m (involving 
at least 20,000m' of sediment), and the reclamation of approximately 2.9ha of land. The 
assessment will also consider management of potential pollution from shipbuilding, repair and 
maintenance activities which will occupy the site in the future. The project area is indicated on the 
attached plan (Attachment 1). 

Environmental factors relevant to this proposal 
The environmental issues and potential impacts related to industrial development in Cockburn 
Sound have recently been described and addressed by the EPA within Strategic Environmental 
Advice to the Minister for the Environment under Section 16e of the Environmental Protection Act 
1986. (EPA Bulletin 907, December 1998), and the Report and Recommendations of the EPA 
with respect to the Southern Harbour development (EPA Bulletin 908). Environmental Quality 
Objectives (EQO's) and Environmental Quality Criteria (EQC's) for Cockburn Sound have been 
developed and defined within Southern Metropolitan Coastal Waters Study (1996). 

In 1996 the EPA released a report and recommendations on the Breakwater extension for the 
Northern Harbour Precinct, Jervoise Bay (Bulletin 836). The breakwater forms the north western 
boundary of the Northern Harbour Precinct that includes this proposal. In this assessment the 
EPA formed the opinion that the harbour itself would not cause any change to water quality in 
Cockburn Sound in the longer term, and anticipated that water quality in the harbour would be 
determined by the water quality of Cockburn Sound adjacent to the harbour. However, since then 
at least one algae bloom has occurred. Detailed investigations have revealed the most significant 
contributor to this event was nitrogen rich groundwater entering the enclosed harbour, therefore 
nitrogen rich groundwater will be the most significant factor affecting harbour water quality in the 
short to medium term. As part of the Southern Harbour environmental approval the Department of 
Commerce and Trade (DCT) has committed to prepare a Groundwater Recoveiy Plan by June 24 
1999 to improve water quality in Jervoise Bay (including the Northern Harbour). This Plan 
involves the intervention of groundwater, denitrification and disposal/use of denitrified 
groundwater. 

For the Northern Harbour breakwater DCT have also committed to prepare a Contingency Plan 
where water quality monitoring within the harbour and Jervoise Bay is routinely undertaken. 
Should the results of the monitoring program indicate unacceptable water quality within the 
harbour then the Contingency Plan would be implemented to return the water quality to within 
acceptable limits which are defined as equal to or better than the water quality in Cockburn Sound. 
At this stage DCT have provided a number of reports regarding water quality and sediments within 
Northern Harbour. The DEP has recently reviewed the Stage 2 Contingency Plan and believes that 
it is suitable to be referred to the City of Cockburn for comment prior to the relevant Ministerial 
Environmental Condition being cleared. It is anticipated that the plan shall be completed and 
approved by June 1999. 

The CER is expected to describe the impacts of the proposal and how the proposal is consistent 
with Best Practice Management. 
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The development of the Northern Harbour Precinct has been identified in the Jervoise Bay Master 
Plan and the proposed land use is consistent with the intended uses under the Metropolitan Region 
Scheme (MRS) and City of Cockburn Town Planning Scheme (TPS). Amendments to the MRS 
and TPS that resulted in the land portion of the current proposal being zoned Industrial were 
considered by the EPA in 1998 and the level of assessment set at "Not Assessed" and "Not 
Assessed with Advice" respectively. Pollution issues were considered to be deferred factors. 
Under Section 38(3) of the EP Act the EPA can only reassess subsequent development proposals, 
within an assessed scheme, if they are inconsistent with the scheme, if insufficient scientific or 
technical infomiation was available at the time when the scheme(s) was assessed or if the proposal 
is of a prescribed class. On this basis the EPA will only consider unassessed components of the 
proposal, that is, seawall construction, land reclamation and dredging adjacent to lots 165 and 167, 
including lots 166 and 168, and deferred pollution matters, that is, the management of pollution 
from shipbuilding, repair and maintenance activities on Lots 165-167, subsequent development 
may only then require registration, licensing and/or works approval under Part V of the EP Act. 

As the MRS amendment has been approved by Parliament and the TPS amendment has been 
approved by the Minister for Planning the EPA believes that beach access issues have been 
considered by it and the Government during the rezoning process. 

While other factors may be considered and addressed within the CER, the Environmental 
Protection Authority (EPA) believes, at this preliminary stage, that the preliminary environmental 
factors, objectives and work required are as detailed in the table below. 
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Part A - Specific Guidelines 

CONTENT SCOPE OF WORK 

Prelim Factor Specific 	factor EPA objective Work required for the environmental review 

BIOPHYSICAL 

Marine Biota Seagrass, benthic and Maintain the ecological function, abundance, species diversity and geographic Assess and describe the benthic marine biota and habitat currently occurring in the 
other marine flora and distribution of marine biota, consistent with objectives for Industrial Buffers as Northern Harbour, the likely impacts from the proposal and any management 
fauna defined within the Southern Waters Coastal Study (1996)_--  measures/commitments to minimise impacts, during construction and operation phases. 

POLLUTION MANAGEMENT 

Groundwater quality Maintain or improve the quality of groundwater to ensure that existing and Assess and describe the potential pollutants, including nutrients and other contaminants, 
and surface water potential uses, including ecosystem maintenance are protected arising from the proposed shipbuilding, service and maintenance operations. Assess the 
quality likely impacts and proposed management measures/commitments and mechanisms to 

ensure ongoing monitoring and best practice management of operations, including 
stormwater and on-site drainage management. 

Marine water and Dredging Maintain or improve marine water and sediment quality consistent with Assess and describe the potential impacts within the Northern Harbour, including the 
sediment quality Environmental Quality Objectives (EQO's) and Environmental Quality Criteria potential for phytoplankton blooms, due to the likely release of nutrients, TBT, algal 

(EQC's) defined in the Southern Metropolitan Coastal Waters Study (1996) spores, silica and other contaminants from sediment or discharge water during dredging 
within the Northern Harbour, and reclamation operations. Discuss potential impacts with reference to the EPA 

objectives and cumulative impacts already experienced in the Northern Harbour. 

Assess and describe the potential risk and impact of dredging operations intercepting the 
Woodman Point WWTP emergency outfall, and or the contaminated groundwater plume 
entering the Harbour. 

Assess and describe the potential impacts resulting from dredging to 14m on the flushing 
dynamics of the Northern Harbour, with particular reference to the potential for 
stratification, deoxygenation and increases in BOD with respect to nutrient 
physiochemistry, water quality and frequency of phytoplankton blooms within the 
Northern Harbour. 

Assess and describe how the project will be managed to ensure that it will not lead to 
decreased water quality, increased risk of algae bloom and how this will be sustainably 
managed such that it will not lead to unacceptable impacts outside and inside the harbour. 

Dredging-turbidity Maintain turbidity levels from construction to accepted criteria to protect Assess and describe monitoring and management measures/commitments during dredging 
agreed environmental values (as outlined in the Southern Metropolitan Coastal and reclamation, 
Waters Study)  

Discharge from Maintain or improve marine water and sediment quality consistent with Assess and describe the likely contaminants resulting from the shipbuilding, servicing and 
maintenance operations. shipbuilding, servicing Objectives 	 Environmental Quality Criteria Environmental Quality 	(EQO's) and 

and maintenance (EQC's)deflned in the Southern Metropolitan Coastal Waters Study (1996) Assess and describe the proposed management measures/commitments and mechanisms to 
operations. within the Northern Harbour. ensure ongoing monitoring and best practice management of operations, including 

stormwater and on-site drainage management. 

Contamination Dredge Spoil Contaminated material should be treated and/or disposed of in a manner which Assess and describe the proposed dredge spoil with reference to accepted DEP criteria, 
adequately controls the infiltration of water in the material, and the formation and discuss the risk and suitability for use as landfill. 
and seepage of leachate from the material; 

Solid waste Ensure wastes are managed in accordance with the waste management Describe management measures/commitments and mechanisms to ensure that EPA 
hierarchy (ie. avoid, minimise, recycle, treat and dispose), and where this is not objectives are met. 
possible, are contained and isolated from ground and surface waters, and that 
discharges meet the requirements of ANZECC (1992) and Draft Western 
Australia Guidelines for Fresh and Marine Waters. 
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Part A - Specific Guidelines 

CONTENT SCOPE OF WORK  

Prelim Factor Specific 	factor EPA 	objective Work required for the environmental review 

Air Particulates/Dust Protect the surrounding land users such that dust and particulate emissions will Describe dust management measures to be undertaken during site preparation works, and 
not adversely impact upon their welfare and amenity or cause health problems the management mechanisms available to manage dust during future lot development and 
by meeting the Guidelines for the Prevention of Dust and Smoke Pollution from operations. 
Land Development Sites in WA and the Environmental Protection Assess and describe management measures/commitments which will be implemented to 
(Kwinana)(Atmospheric Wastes) Policy 1992. ensure that land cleared of vegetation will be stabilised over the intervening period 

between completion of site preparation works and further development of each lot, if 
necessary. 

SOCIAL SURROUNDINGS 

Recreation Boating Ensure that shipbuilding operations do not compromise legitimateboating and Assess and describe any potential impacts to recreational boat users and detail any 
other existing or potential recreational activities within the Northern Harbour management commitments, if required, to ensure that EPA objectives are met. 

Heritage Aboriginal culture and Ensure that the proposal complies with the requirements of the Aboriginal Assess and describe management commitments to be undertaken during earthworks and 
heritage Heritage Act 1972; and site preparation to ensure that any potential burial sites are identified and recovered, to 

Ensure that changes to the biological and physical environment resulting 
from the project do not adversely affect cultural associations with the area. 

ensureEPA 	are met, and the proposal complies with the requirements of the 
Aboriginal Heritage 	Ct 1972 

Maritime shipwrecks Ensure that offshore shipwreck sites are protected to the satisfaction of the Document an agreement with the Maritime Museum of WA that the methods used to 
Maritime Museum of WA. protect historical shipwrecks are satisfactory. 

Noise Ensure that noise impacts emanating from construction works and ongoing Assess and describe management commitments to be undertaken during earthworks and 
operations comply with statutory requirements and acceptable standards. site preparation to ensure that EPA objectives are met. 

Protect the amenity of nearby residents from noise impacts resulting from 
activities associated with the proposal by ensuring that noise levels meet 
statutory requirements and acceptable standards. 

OTHER 

Assess and describe the proposed on-going management structure/system for the Northern 
Harbour Precinct with reference to existing legally binding management conditions Management Management 

Responsibility 
Ensure that a clear defined management structure is in place which delineates 
responsibilities for on-going management and monitoring of the environmental 
health of the Northern Harbour . required of the Department of Commerce and Trade (DCT), legal responsibilities of 

Landcorp as proponent for the land based proposals, and the management mechanisms 
which might convey responsibility for on-going management to future lessees or owners, 
to ensure that EPA and Government environmental objectives for the Cockburn Sound 
area are met. 

As described in the generic guidelines the CER should discuss options, such as moving the proposal back into the existing Cockburn Road reserve, 
which will be soon closed or proceeding with the proposed land uses without reclamation and the sea wall construction, that is using the existing 

coastline, 
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Part B - Generic Guidelines 

3. Availability of the environmental review 

3.1 Copies for distribution free of charge 

Supplied to DEP: 

Libraiyllnformation Centre ................................9 
EPA members ...............................................6 
Officers of the DEP (Perth)................................6 

Distributed by the proponent to: 

Government departments 	• Department of Commerce and Trade .....................1 
Department of Transport ...................................1 
CALM .......................................................1 
Water Corporation ..........................................1 
Department of Aboriginal Affairs .........................1 
Maritime Museum of WA .................................1 

Local governments 	 . City of Cockburn............................................2 
City of Kwinana ............................................2 
City of Rockingham........................................2 

Libraries 	 • J S Battye Library...........................................3 
The Environment Centre ...................................2 
City of Cockburn Library..................................3 
City of Kwinana Library ................................... 2 
City of Rockingham Library 	.........................2 

Other 	 • Conservation Council of WA .............................. 1 
Fremantle Port Authority ................................... 1 
Kwinana Council ............................................ 1 

• Cockburn Management Group ............................1 

3.2 Available for public viewing 

J S Battye Library; 
City of Cockburn Library 
City of Kwinana Library 
City of Rockingham Library 
Department of Environmental Protection Library; and 
Landcorp 
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Part B - Generic Guidelines 

Part B: Generic Guidelines for the preparation of an 
environmental review document 

1. Overview 
All environmental reviews have the objective of protecting the environment. Environmental impact 
assessment is deliberately a public process in order to obtain broad ranging advice. The review 
requires the proponent to describe: 

the proposal; 

receiving environment; 

potential impacts of the proposal on factors of the environment; and 

proposed management strategies to ensure those environmental factors are appropriately 
protected. 

Throughout the assessment process it is the objective of the Environmental Protection Authority 
(EPA) to help the proponent to improve the proposal so the environment is protected. The DEP 
will co-ordinate, on behalf of the EPA, relevant government agencies and the public in providing 
advice about environmental matters during the assessment of the environmental review for this 
proposal. 
The primary purpose of the environmental review is to provide information on the proposal within 
the local and regional framework to the EPA, with the aim of emphasising how the proposal may 
impact the relevant environmental factors and how those impacts may be mitigated and managed. 

The language used in the body of the environmental review should be kept simple and concise, 
considering the audience includes non-technical people, and any extensive, technical detail should 
either be referenced or appended to the environmental review. It should be noted that the 
environmental review will form the legal basis of the Minister for the Environment's approval of 
the proposal and therefore the environmental review should include a description of all the main 
and ancillary components of the proposal, including options where relevant. 

Information used to reach conclusions should be properly referenced, including personal 
communications. Such information should not be misleading or presented in a way that could be 
construed to mislead readers. Assessments of the significance of an impact should be soundly 
based rather than unsubstantiated opinion, and each assessment should lead to a discussion of the 
management of the environmental factor. 

2. Objectives of the environmental review 
The objectives of the environmental review are to: 

place this proposal in the context of the local and regional environment; 

adequately describe all components of the proposal, so that the Minister for the Environment 
can consider approval of a well-defmed project; 

provide the basis of the proponent's environmental management program, which shows that 
the environmental impacts resulting from the proposal, including cumulative impact, can be 
acceptably managed; and 

communicate clearly with the public (including government agencies), so that the EPA can 
obtain informed public comment to assist in providing advice to government. 
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Part B - Generic Guidelines 

3. Environmental management 
The EPA expects the proponent to have in place an environmental management system appropriate 
to the scale and impacts of the proposal including provisions for performance review and a 
commitment to continuous improvement. The system may be integrated with quality and health 
and safety systems and should include the following elements: 

environmental policy and commitment; 

planning of environmental requirements; 

implementation and operation of environmental requirements; 

measurement and evaluation of environmental performance; 

review and improvement of environmental outcomes. 

A description of the proposed environmental management system should be included in the 
environmental review documentation. If appropriate, the documentation can be incorporated into a 
formal environmental management system (such as AS/NZS Iso 14001). Public accountability 
should be incorporated into the approach on environmental management. 

The environmental management program (EMP) is the key document of an environmental 
management system that should be adequately defined in an environmental review document. The 
EMP should provide plans to manage the relevant environmental factors, define the performance 
objectives, describe the resources to be used, outline the operational procedures and outline the 
monitoring and reporting procedures which would demonstrate the achievement of the objectives. 

Format of the environmental review document 
The environmental review should be provided to the DEP officer for comment. At this stage the 
document should have all figures produced in the final format and colours. 

Following approval to release the review for public comment, the fmai document should also be 
provided to the DEP in an electronic format. 

The proponent is requested to supply the project officer with an electronic copy of the 
environmental review document for use on Macintosh, Microsoft Word Version 6, and any 
scanned figures. Where possible, figures should be reproducible in a black and white format. 

Contents of the environmental review document 
The contents of the environmental review should include an executive summary, introduction and 
at least the following: 

5.1 The proposal 
A comprehensive description of the proposal including its location (address and certificate of title 
details where relevant) is required. 

Justification and alternatives 

justification and objectives for the proposed development; 

the legal framework, including existing zoning and environmental approvals, and decision 
making authorities and involved agencies; and 

consideration of alternative options. 
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Key characteristics 

The Minister's statement will bind the proponent to implementing the proposal in accordance with 
any technical specifications and key characteristics' in the environmental review document. It is 
important therefore, that the level of technical detail in the environmental review, while sufficient 
for environmental assessment, does not bind the proponent in areas where the project is likely to 
change in ways that have no environmental significance. 

Include a description of the components of the proposal, including the nature and extent of works 
proposed. This information must be summarised in the form of a table as follows: 

Table 1: Key characteristics (example only) 

Element Description 

Life of project (mine production) <5yrs (continual operation) 

Size of ore body 682 000 tonnes (upper limit) 

Area of disturbance (including access) 100 hectares 

List of major components refer plans, specifications, charts 

nit section immediately below for details of 

waste dump 
map requirements 

infrastructure (water supply, roads, 
etc)  

Ore mining rate 
maximum 200000 tonnes per year 

Solid waste materials 
maximum 800,000 tonnes per year 

Water supply 
source XYZ borefield, ABC aquifer 
maximum hourly requirement 180 cubic metres 

maximum annual requirement 1 000 000 cubic metres 

Fuel storage capacity and quantity used litres; litres per year 

Heavy mineral concentrate transport 
truck movements (maximum) 75 return truck loads per week 

Plans, Specifications, Charts 

Adequately dimensioned plans showing clearly the location and elements of the proposal which are 
significant from the point of view of environmental protection, should be included. The location 
and dimensions (for progressive stages of development, if relevant) of. plant, amenities buildings, 
accessways, stockpile areas, dredge areas, waste product disposal and treatment areas, all dams 
and water storage areas, mining areas, storage areas including fuel storage, landscaped areas etc. 

Only those elements of plans, specifications and charts that are significant from the point of view 
of environmental protection are of relevance here. 

Changes to the key characteristics of the proposal following final approval, would require assessment of the 

change and can be treated as non-substantial and approved by the Minister, if the environmental impacts are not 
significant. If the change is significant, it would require assessment under section 38 or section 46. Changes to 
other aspects of the proposal are generally inconsequential and can be implemented without further assessment. It is 

prudent to consult with the Department of Environmental Protection about changes to the proposal. 
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Part B - Generic Guidelines 

Figures that should always be included are: 

a map showing the proposal in the local context - an overlay of the proposal on a base map of 
the main environmental constraints; 

a map showing the proposal in the regional context; and, if appropriate, 

a process chart / mass balance diagram showing inputs, outputs and waste streams. 

The planls should include contours, a north arrow, a scale bar, a legend, grid co-ordinates, the 
source of the data, and a title. If the data is overlaid on an aerial photo then the date of the aerial 
photo should be shown. 

Other logistics 

timing and staging of project; and 

ownership and liability for waste during transport, disposal operations and long-term disposal 
(where appropriate to the proposal). 

5.2 Environmental factors 
The environmental review should focus on the relevant environmental factors for the proposal, and 
these should be agreed in consultation with the EPA and DEP and relevant public and government 
agencies. Preliminaiy environmental factors identified for the proposal are shown in Part A of 
these guidelines. 

Further environmental factors may be identified during the preparation of the environmental 
review, therefore on-going consultation with the EPA, DEP and other relevant agencies is 
recommended. The DEP can advise the proponent on the recommended EPA objective for any 
new environmental factors raised. Minor matters which can be readily managed as part of normal 
operations for the existing operations or similar projects may be briefly described. 

Items that should be discussed under each environmental factor are: 

a clear definition of the area of assessment for this factor; 

the EPA objective for this factor; 

a description of what is being affected - why this factor is relevant to the proposal; 

a description of how this factor is being affected by the proposal - the predicted extent of 
impact; 

a description of where this factor fits into the broader environmental / ecological context (only 
if relevant - this may not be applicable to all factors); 

a straightforward description or explanation of any relevant standards / regulations / policy; 

environmental evaluation - does the proposal meet the EPA's objective as defmed above; 

if not, environmental management proposed to ensure the EPA's objective is met; 

predicted outcome. 

The proponent should provide a summary table of the above information for all environmental 
factors, under the three categories of biophysical, pollution management and social surroundings: 
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Table 2: Environmental factors and management (example only) 

Environ- EPA Objective Existing Potential Environ- Predicted 
mental environment impact mental outcome 
Factor management  

BIOPHYSICAL 

vegetation Maintain the Reserve 34587 Proposal avoids Surrounding Community types 
community abundance, species contains 45 ha all areas of area will be 20b and 3b will 
types 3b and diversity, of community community fully remain untouched 
20b geographic type 20b and 34 types 20b and rehabilitated Area surrounding 

distribution and ha of 3b following will be revegetated 
productivity of community type ConStrUction with seed stock of 
vegetation 3b 2Ob and 3b 
community types community types 
3b and 20b  

POLLUTION MANAGEMENT 

Dust Ensure that the Light industrial Proposal may Dust Control Dust can be 
dust levels area - three other generate dust on Plan will be managed to meet 
generated by the dust producing two days of each implemented EPA's objective 
proposal do not industries in working week. 
adversely impact close vicinity 
upon welfare and Nearest 
amenity or cause residential area 
health problems is 800 metres 
by meeting 
statutoiy 
requirements and 
acceptable 
standards  

SOCIAL SURROUNDINGS 

Visual Visual amenity of Area already This proposal Main building Proposal will 
amenity the area adjacent built-up will contribute will be in blend well with 

to the project negligibly to 'forest colours' existing visual 
should not be the overall and screening amenity and the 
unduly affected by visual amenity trees will be EPA's objective 
the proposal of the area planted on road can be met 

53 Environmental management commitments 
The implementation of the key characteristics of the proposal and the environmental management 
commitments made by the proponent become legally enforceable under the conditions of 
environmental approval issued in the statement by the Minister for the Environment. All the 
auditable environmental management commitments should be consolidated in the public review 
document in a list (usually in an Appendix). This list is attached to the Minister's statement and 
becomes part of the conditions of approval. 

The proponent's compliance with the consolidated environmental management commitments will 
be audited by the DEP, so they must be expressed in a way which enables them to be audited. 

A commitment needs to contain most (if not all) of the following elements to be auditable: 

who (eg. the proponent) 

will do what (eg. prepare a plan, take action) 

yft (to meet an environmental objective) 

where/how (detail the action and where it applies) 
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when (in which phase, eg. before construction starts) 

to what standard (recognised standard or agency to be satisfied) 

on advice from (agency to be consulted). 

The proponent may make other 'commitments', which address less significant or non-
environmental matters, to show an intention to good general management of the project. Such 
'commitments' (or management strategies/policies) would not be included in the consolidated list 
of environmental management commitments appended to the statement. 

Continuous improvement during the implementation of the consolidated commitments may 
necessitate changes whilst ensuring the environmental objective is still achieved; these can be made 
in updates to the environmental management plan. Modified and/or additional proponent 
commitments arising from the fulfilment of environmental conditions will be audited by the DEP 
and should follow the accepted format. 

Once the proposal is approved under a statement of conditions, any proposed modifications or 
additional commitments should be referred to the EPA for consideration of the environmental 
impacts. Such changes to the consolidated list of commitments would normally be dealt with 
through the audit process; however, if significant impacts are involved, the proposed changes may 
constitute a change to the proposal which would require assessment. 

Examples of the preferred format for typical commitments are shown in the following table: 

Table 3: Summary of proponent's commitments (example only) 

Who/What When plan Why How/Where Whose Evidence 

Commitment 
prepared 

Timing 
Objective Acti on 

advice 

expert 

Standard 

Compliance 
consulted criteria 

The Proponent before to protect the abundance, by limiting on advice of similarity 
will develop construction species diversity, geographic construction to CALM. rating of 
and implement commences distribution and productivity 10 ha of Reserve rehab'd area 
a of the vegetation community 34587 and consistent with 
rehabilitation types 3b and 20b (fig 3.1, rehabilitating the vegetation 
plan EMP) area community 

types 3b and 
20b. 

The Proponent before the to minimise dust generation by measures preparation 1000mg/rn3 
will prepare start of and impact on nearby land such as watering of the plan (EPA Dust 
and implement construction owners roads and on advice of Control 
a dust control monitoring wind DEP. Criteria) 
plan direction 

Commitments should preferably be written in tabular format, preferably with some specification of 
ways in which the commitment can be measured, or how compliance can be demonstrated. 

Draft commitments, whether in textual or tabular format, which are not in a format that can be 
audited will not be accepted by DEP assessment officers for public review documentation. 
Proponents will be assisted to revise inadequate commitments. 
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5.4 Public consultation 
A description should be provided of the public participation and consultation activities undertaken 
by the proponent in preparing the environmental review. It should describe the activities 
undertaken, the dates, the groups/individuals involved and the objectives of the activities. Cross 
reference should be made with the description of environmental management of the factors which 
should clearly indicate how community concerns have been addressed. Those concerns which are 
dealt with outside the EPA process can be noted and referenced. 

5.5 Other information 
Additional detail and description of the proposal, if provided, should go in a separate section. 

Please note: 
Statements of fact, conclusions or theories used to justify arguments which are not substantiated 
and supported by technical work undertaken to prepare the Environmental Review, authoritative 
personal communication or published references will not be accepted by the EPA. In addition 
statements of fact, conclusions and arguments must be based on information that has a high degree 
of scientific certainty, in quantitative terms this means to the 95% and 99% confidence level and in 
qualitative terms means general agreement should be reached with key technical agencies and 
research organisations. Where neither of these criteria are met the EPA will provide advice 
consistent with the precautionary principle. 
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Attachment 2 - Invitation to make a submission 

Attachment 2 
The first page of the proponent's environmental review document must be the following invitation 
to make a submission, with the parts in square brackets amended to apply to each specific 
proposal. Its purpose is to explain what submissions are used for and to detail why and how to 
make a submission. 

Invitation to make a submission 
The Environmental Protection Authorit' (EPA) invites people to make a submission on this 
proposal. 
[the proponent] proposes [the rezoning of land and the development of a Marina Complex in the 
City of Bunbury]. In accordance with the Environmental Protection Act, a [PER] has been 
prepared which describes this proposal and its likely effects on the environment. The [PER] is 
available for a public review period of [8] weeks from [date] closing on [date]. 

Comments from government agencies and from the public will help 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 public 
documents unless provided and received in confidence subject to the requirements of the Freedom 
of Information Act, and may be quoted in full or in part in the EPA's report. 

Why not join a group? 
If you prefer not to write your own comments, it may be worthwhile joining with a group 
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 pooi 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, please indicate how many people your submission represents. 

Developing a submission 
You may agree or disagree with, or comment on, the general issues discussed in the [PER] or the 
specific proposals. It helps if you give reasons for your conclusions, supported by relevant data. 
You may make an impQrtant contribution by suggesting ways to make the proposal more 
environmentally acceptable. 

When making comments on specific elements of the [PER]: 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; 

•• 	suggest recommendations, safeguards or alternatives. 

Points to keep in mind 



Attachment 2 - Invitation to make a submission 

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 summary of your submission is 
helpful; 

refer each point to the appropriate section, chapter or recommendation in the [PER]; 

if you discuss different sections of the [PER], keep them distinct and separate, so there is 
no confusion as to which section you are considering; 

attach any factual infonnation 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: [date] 

Submissions should be addressed to: 

The Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTh WA 6000 

Attention: 	[Project Officer name] 



Attachment 3 - Advertising the environmental review 

Attachment 3 

Advertising the environmental review 
The proponent is responsible for advertising the release and arranging the availability of the 
environmental review document in accordance with the following guidelines: 

Format and content 

The format and content of the advertisement should be approved by the DEP before appearing in 
the media. For joint State-Commonwealth assessments, the Commonwealth also has to approve 
the advertisement. The advertisement should be consistent with the attached example. 

Note that the DEP officer's name should appear in the advertisement. 

Size 

The size of the advertisement should be two newspaper columns (about 10 cm) wide by about 14 
cm long. Dimensions less than these would be difficult to read. 

Location 

The approved advertisement should, for CER's, appear in the news section of the main local 
newspaper and, for PER's and ERMP's, appear in the news section of the main daily paper's 
("The West Australian") Saturday edition, and in the news section of the main local paper at the 
commencement of the public review period and again two Weeks prior to the closure of the public 
review period. 

Timing 

Within the guidelines already given, it is the proponent's prerogative to set the time of release, 
although the DEP should be informed. The advertisement should not go out before the report is 
actually available, or the review period may need to be extended. 
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Example of the newspaper advertisement 

SCM CHEMICALS LTD 

Consultative Environmental Review 

EXTENSION TO DALYELLUP RESIDUE DISPOSAL PROGRAM 

(Public Review Period: [date] to [date]) 

SCM Chemicals Ltd is planning to extend the company's existing residue disposal program at 
Dalyellup, south of Bunbuiy, from March 1992 to March 1993. 

A Consultative Environmental Review (CER) has been prepared by the company to examine the 
environmental effects associated with the proposed development, in accordance with Western 
Australian Government procedures. The CER describes the proposal, examines the likely 
environmental effects and the proposed environmental management procedures. 

SCM has prepared a project summary which is available free of charge from the company's office 
on Old Coast Road, Australind. 

Copies of the CER may be purchased for $5 from: 
SCM Chemicals Ltd 
Old Coast Road 
AUSTRALIND WA 6230 
Telephone: (08) 9467 2356 

Copies of the complete Consultative Environmental Review will be available for examination at: 

Environmental Protection Authority 
Library Information Centre 
8th Floor, Westralia Square 
38 Mounts Bay Road 
PERTH WA 6000 

Environmental Protection Authority 
65 Wittenoom Street 
BUNBURY WA 6230  

City of Bunbury public libraries 

Shire of Capel libraries 

Shire of Harvey library (Australind) 

Shire of Dardanup (Eaton) 

Submissions on this proposal are invited by [closing date]. Please address your submission to: 
Chairman 
Environmental Protection Authority 
8th Floor, Westralia Square 
38 Mounts Bay Road 
PERTH WA 6000 
Attention: [Project Officer name] 

If you have any questions on how to make a submission, please ring the project officer, [Project Officer name], on (08) 9xxx 7xxx. 
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Development of Lots 165 - 168 Cockburn Rd, Henderson 
Consultative Environmental Review 

TABLE Bi: CONSULTATION ISSUES RAISED WHICH ARE WITHIN THE SCOPE OF THIS ASSESSMENT 

AMENITYISSUES Cockburn Woodman COMNET Kwinana Cockburn WA Cockburn Comments CER 
Pleasure Pt Caravan Industries Power Boat Fishing Volunteer Ref 

Boat Park Council Association Industry Sea Rescue 
Storage  Council  

Public usage of the harbour, breakwaters and nearby areas may be 101,  / This project will not restrict public usage of the breakwaters, power boat ramps or carpark 4.6. 1 

restricted as a result of this development facilities. 
There is noise pollution fro,n the existing shipbuilding industries / The operations of the shipbuilding facilities will comply with the Environmental Protection 4.6.3 

(Noise) Regulations 1997. 
Construction noise may be signfIcant f The construction works for site preparation and establishment of shipbuilding industries on site 4.6.3 

will comply with the Environmental Protection (Noise) Regulations 1997. 
The existing power boat marina will not be able to expand / / . 	This project will not restrict furt her expansion of either the boat launching ratnps or parking 4.6.1 

facilities. 
The power boat club may need to move / / This project will not require the removal of the power boat ,narina from the Jervoise Bay 4.6.1 

Northern Harbour. 
The shipbuilding precinct will continue to expand northwards / / This project completes the northern extent of the Jervoise Bay Infrastructure Master Plan. 3.1 
following this development 
The wrecks may be protected under International or Federal Law / / The management strategy for preserving the wrecks has been developed by the Maritime Museum. 4.6.2 

SAFETYAN.D NAVIGATIONAL ISSUES  
The jetties extending from the new lots may cause navigational / The distance between the proposed jetty structures and the existing boat harbour breakwater will 4.6.1 

hazards be sufficient to allow for safe manoeuvrability. 
There are safety problems with the large sea vessels produced and / / / LandCorp in association with the Department of Transport will facilitate the develop an 4.6.1 

serviced within the harbour educational and navigational safety awareness programme.  

WA TER QUALITY ISSUES  
The limestone seawall may accentuate the how of nutrients into the J . 	Action taken by government to stop the sources of groundwater contamination at source and 4.2 &4.3 

harbour and thus intensify the water quality problems in the harbour remediate groundwater will reduce the flow of nutrients into the harbour over the long term. The 
effect of the limestone seawall in this context would be negligible. 

Limestone dust will kilifilter feeding organisms / Appropriate construction skirting will be installed on the seaward side of the seawall to control 4.3.1 
turbidity. 

Dredging will accentuate water quality problems / The dredging operations are of short term duration and the proposed dredging management 4.3.1 
strategies will minimise impacts on water quality. 

The large vessels operating in the harbour may discharge ballast / It is expected that ships will operate according to appropriate standards for ballast water 4.3.2 
water, contaminating the harbour with organisms and chemicals discharge. 
Large vessels churn up sediments as they U-turn f LandCorp in association with the Department of Transport will facilitate the development of an 4.6.1 

educational programme for the movement of boats within the Northern Harbour. 

MANAGEMENT, SOCIAL AND ECONOMIC ISSUES  
There should be compensation for Jervoise Bay development - Land was acquired from the crown at market valuations and these funds form part of the state 

revenues which are in turn used to fund a range of public works and services. The government 
has specflcally set aside $2million to improve public amenity by upgrading the Woodman Point 
Reserve and remediating groundwater. 

The proposed industries may not buy the industrial lots and the money f There is currently strong demand for industrial land for this type of industry and it is fully 1.2 

and beach may be wasted expected that the land will be sold to industry within a short period. 
The new shipbuilding industries may not create as many jobs as are f The employment estimates are based on data provided by potential industries. 
estimated 
The contingency plan for the harbour, a condition of the approval for .1 A committee is in the process of being set up, to implement the plan under DCT, called the 5.1 

the northern breakwater construction, has not yet been implemented Jervoise Bay Northern Harbour Contingency Management Committee. 
There is confusion regarding responsibility, management and / / The need to rationalise the management of the Northern Harbour has been recognised and 5.1 

ownership of the harbour coordination of the management function is under way.. 
Development is occurring too fast for management to keep up V Cabinet is considering the creation of an overarching body (likely to be called the Cockburn 5.1 

Sound Management Authority) to coordinate the management of Cockburn Sound, including the 
Northern Harbour. 

A social impact study should be undertaken, including cost-benefit / The proposed development is a relatively small extension to the existing shipbuilding and repair 4.6 

analysis industry precinct. The social impacts are already well understood. 
There should not be any further development in Cockburn Sound / This project completes the northeri extent of industrial development in Jervoise Bay according to 3.1 

the Jervoise Bay Infrastructure Ma.cterplan.  

V98027--CMS90471 .10-HKM 



Development of Lots 165 - 168 Cockburn Rd, Henderson 
Consultative Environmental Review 

TABLE B2: CONSULTATION ISSUES RAISED WHICH ARE NOT WITHIN THE SCOPE OF THIS ASSESSMENT 

AMENITY ISSUES Cockburn Woodman COMNET Kwinana Cockburn WA Cockburn Comments 
Pleasure Pt Caravan Industries Power Boat Fishing Volunteer 

Boat Park Council Association Industry Sea Rescue 
Storage  Council  

The existing dog beach will be lost, and the only other such beach is / V / / The Metropolitan Region Scheme Amendment for lots 165 and 167 previously subject to 

South Beach review by the public and the EPA effectively removed public access to the beach 
generally referred to as "the dog beach ". This is an unofficial dog beach. 

The Metropolitan Region Scheme re-zoning should be reconsidered / This issue is outside the environmental assessmentframeworkfor this project. 

and the dog beach "given back". 
The beach area to the north-west of the northern breakwater is / If LandCorp has referred this issue to the Department Commerce and Trade. 

eroding away 
There is a thefi problem at the existing carpark adjacent to the power / LandCorp will refer this issue to the City of Cockburn and CALM 

boat club 
There is a parking problem during some weekends / LandCorp will refer this issue to the City of Cockburn and CALM 

The entire Woodman Pt area should be reserved. / The Woodman Point area is an C-class reserve and has been included under the draft 
Perth 's Bushplan document. 

SAFETYAND NAVIGATIONAL ISSUES  
It is dfficult  to find and enter the entrance to the harbour at night - / LandCorp has referred this issue to the Department Commerce and Trade. 

the entrance light is obscured 
The northern breakwater creates surge captures debris from the / / LandCorp has referred this issue to the Department Commerce and Trade. 
seabreeze, creates a southern-facing entrance which is difficult for 
small boats to manage, and thus should be removed 
There are traffic hazards turning into Woodman Pt from Cockburn Rd I, LandCorp will refer this issue to the City of Cockburn and Main Roads Western 

Australia. 

Boat users within the harbour should be licensed / LandCorp will refer this issue to the Department of Transport and Fremantle Port 
Authority. 

WA TER QUALITYISSUES  
The groundwater nutrient plume entering the harbour may not be Consultants for the Department of Commerce and Trade are currently investigating the 

effectively remediated technical feasibility of various remediation options. 

The Water Corporation plans to increase the capacity of the WVTP - f LandCorp is investigating the feasibility of removing the emergency sewerage outfall, in 

what happens if the pump fails? consultation with the Water Corporation. 

TERRESTRIAL ISSUES  
Habitat for bandicoots will be destroyed / LandCorp will refer this issue to CALM. 

The Ocean Endeavour construction area has not been rehabilitated / LandCorp is having discussions with CALM regarding options fir enhancing the 
amenity_of the area previously_used by the Ocean Endeavour Project. 

V9 802 7.0 MS9047 1. 10--H KM 
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Development of Lots 165 - 168 Cockburn Rd, Henderson 

Consultative Environmental Review 

APPENDIX C - Groundwater Assessment 

C. APPENDIX C 

C . 	Appendix 	C ................................................................................................... 1 
C.1 	Landforms and 	Soils............................................................................... 1 

C.1.1 Landforms............................................................................. 1 
C.1.2 Soils ..................................................................................... 2 

C.2 	Hydrology ............................................................................................. 2 
C.2.1 Surface 	Drainage 	................................................................... 2 
C.2.2 Hydrogeology and Groundwater............................................... 2 

C.3 	Groundwater Quality.............................................................................. 3 
C.3.1 Sludge 	Drying 	Beds ................................................................ 4 
C.3.2 Bore 	Injection 	........................................................................ 4 
C.3.3 FutureTrends ........................................................................ 6 

C.1 Landforms and Soils 

C. 1.1 Landforms 

The Subject Site lies within the Quindalup Dune System, comprising calcareous sands 

overlying Tamala Limestone. This landform was formed in the Holocene period and, 

thus, represents the most recent aeolian dune system on the Swan Coastal Plain. The 

Quindalup Dunes extend north of the Subject Site to cover the Woodman Point area, 

whereas to the east and south of the Subject Site, the landform is dominated by the 

Tamala Limestone ridges of the Spearwood Dune System. This system supports soils 

and vegetation distinct from the Quindalup Dunes and, east of Cockburn Road, supports 

the Beeliar wetland chain. Within the Spearwood Dunes, Pleistocene aeolian sands may 

overlie the limestone, and peaty swamp deposits generally occur adjacent to the 

wetlands. 

Immediately north of the Subject Site is an area which was excavated in 1975 to 

facilitate construction of the "Ocean Endeavour" oil rig. The landform of this area has 

thus been highly altered, resembling a basin structure rather than the natural dune 

system. 

It is evident from surveys conducted in the Northern Harbour (Garratt and Souter, 1 997; 

Benthic Survey, MAFRL January 1 999) that a limestone reef is located in the vicinity of 

the Subject Site. From interpretation of aerial photos, it appears that the reef is 

approximately 1 50m long and lies between 20 to 50m offshore of the Subject Site, 

adjacent to the wrecks of the SS Alacrity and Abemama. 

V98027--HKM90126.10--HKM 	 1 
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Consultative Environmental Review 

APPENDIX C - Groundwater Assessment 

C.1.2 Soils 

The soils and associated landforms of the area are shown in Figure C.1. The Safety Bay 
Sands (S13, Qhs) of the Quindalup Dunes typically possess a high permeability, low to 

medium corrosion potential, medium slope stability, and high ease of excavation 

(Gozzard, 1983). The limestone soils of the Spearwood Dunes (LS1, Qtl) possess a high 

permeability, low corrosion potential, and a medium to high slope stability and ease of 

excavation (Gozzard, 1983). The limestone is characterised by karst type features 

(solution cavities and vugs) and fissures, as well as variable lithology, and these may 

create preferential groundwater flow paths. The karsts and fissures can also precipitate 

foundation failure under load. The marine soils adjacent to the Subject Site likewise 

comprise a sand stratum overlying Tamala Limestone. 

The Tamala Limestone of the area extends down to around RL -20m AHD and is 

underlain by Mesozoic shales and siltstones (Ko, Kib) of the Osborne Formation, which 

forms a relatively impermeable base (Gozzard, 1983). 

C.2 Hydrology 

C.2. 1 Surface Drainage 

Surface drainage in the vicinity of the Subject Site is dominated by the topography of 

the Spearwood Dunes, which forms a ridge on an alignment parallel to the coastline, 

approximately 250m east of Cockburn Road. The ridge ranges from RL 28 to 34m AHD, 

and would direct any surface runoff in the vicinity of the Subject Site towards the 

Northern Harbour, with the area to the east of the ridge falling within the catchment of 

Lake Coogee. 

There are no wetlands within the Subject Site although to the immediate north, the 

basin-like topography created during the "Ocean Endeavour" project has resulted in the 

formation of a small vegetated dampland. 

No localised drainage channels were observed during a site investigation and, given the 

highly permeable soils and the vegetation cover in the area, it is unlikely that surface 

runoff contributes significant discharge to the Northern Harbour. 

C.2.2 Hydrogeology and Groundwater 

As detailed in Section C.1.2, the soils in the vicinity of the Subject Site essentially 

consist of a highly permeable sand and limestone stratum overlying a relatively 

impermeable base. This lithography supports an unconfined aquifer, which discharges 

V98027--HKM90126.10--HKM 	 2 
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Development of Lots 165 - 168 Cockburn Rd, Henderson 

Consultative Environmental Review 

APPENDIX C - Groundwater Assessment 

into the Northern Harbour as detailed below, and as summarised in Figure C.2 (after 

PPK, 1998a). 

Groundwater flow in the vicinity of the Subject Site is generally from east to west, 

although Lake Coogee acts as a groundwater sink, with some groundwater flow in the 

area moving eastwards towards the Lake. As a result there is a local groundwater 

"high" or "ridge" located between Lake Coogee and the Northern Harbour, known as the 

Woodman Mound (Figure C.2). 

Groundwater discharge to the Northern Harbour is expected to be through distributed 

base flow and via springs and/or seeps at the base of limestone cliffs. Where soil 

permeability is homogenous, the groundwater flow is uniform, moving down hydraulic 

gradient and perpendicular to groundwater level contours (see Figure 4.3). However, as 

described in Appendix C.1.2, the Tamala Limestone is commonly riddled with karsts and 

fissures, thus there is the potential for preferred flow paths through zones of enhanced 

permeability. These are zones where chemical weathering and dissolution of the calcium 

carbonate has resulted in vugs, solution channels and other karst type features. 

Water table levels in the vicinity of the Subject Site are typically low, ranging from RL 

0.1 to 1 .Om AHD (see Figure 4.3) and fluctuating seasonally in response to rainfall 

recharge, and evapotranspirative and other losses. At the Subject Site, the predominant 

influence on the water table level will be tides, as the elevation of the low point to 

which the groundwater flows and discharges will vary with the tides. At high tides 

there will be some flow from the sea into the aquifer. 

C.3 Groundwater Quality 

The natural groundwater in the vicinity of the Subject Site is fresh, with salinity in the 

range 250 to 1,000 mgL1  total dissolved solids, neutral with a pH around 7 to 7.5, and 

predominantly a sodium chloride type water with calcium, bicarbonate and sulphate in 

significant proportions. The groundwater is naturally low in nitrogen, phosphorus and 

metals. 

The existing groundwater quality in the vicinity of the Subject Site is characterised in 

places and at depth by high nitrogen levels, being influenced by two major sources of 

nutrients (and other contaminants): 

sludge drying beds of the Woodman Point WWTP; and 

bore injection from Weston Bioproducts. 
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C.3. 1 Sludge Drying Beds 

Up until April 1998,   approximately 150 kL per day of nutrient rich sludge was 

discharged to sludge drying beds at the Woodman Point WWTP (Figure 4.3). Infiltration 

from beneath the beds resulted in the localised contamination of the aquifer with 

nutrients and bacteria, with total nitrogen levels beneath the beds in the order of 200 

mgL 1. Contamination was also evident in the aquifer west of the sludge beds, with 

total nitrogen levels of approximately 20 to 30 mgL1  observed near Cockburn Road. 

Since the decommissioning of the sludge beds, the groundwater quality in the vicinity of 

the WWTP has improved. 

Table C.1 displays the total nitrogen levels measured in Monitoring Bores in the area, the 

positions of which are indicated on Figure 4.3. 

Table C.1: Nitrogen Concentrations in Groundwater Nearby the Woodman Point WWTP 

Monitoring 

Bore 

Total N (mg/L) 
(March 1998) 

Total N (mg/L) 
(September 1998) 

Shallow 	Intermediate 	Deep 

WPM1 205.9 172 52.7 18.1 

WPM2 6.7 6.0 NA NA 

WPM3 12.0 9.5 0.3 0.4 

WPM4 1.5 0.6 NA NA 

WPM5 24.7 22.2 NA NA 

JBMB1 28 NA NA NA 

Source: Water Corporation (1998) 

C.3.2 Bore Injection 

The other source of groundwater contamination in the vicinity of the Subject Site is the 

Weston Bioproducts (formerly Love Starches) facility (Figure 4.3). Wastewater from the 

manufacture of starch and gluten products has been disposed of by bore injection into 

the Tamala Limestone since 1968. Bore injection was initially into the shallow fresh 

water section of the aquifer, however since 1985,   bore injection has been into the base 

of the aquifer below the salt-water interface. 

The effluent is characterised by high potassium, sulphate, total nitrogen, and total 

organic carbon levels, and a low pH. Wastewater disposal (currently at a rate of around 

260 to 340 kL per day, containing some 60 to 90 kg per day of nitrogen) has lead to the 

development of a plume of elevated nitrogen and potassium levels in the groundwater 

(Mackie Martin-PPK, 1993 and PPK, 1 998b). Table C.2 displays the total nitrogen levels 
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measured in observation bores located in the vicinity of the Weston Bioproducts plant, 

the locations of which are shown on Figure 4.3. 

Records for site specific monitor bores (PPK, 1 998b) indicate that the contaminant 

plume has moved offsite to the west and south, and also into shallower parts of the 

aquifer. The records also show some migration into the shallower parts of the aquifer 

north-east towards site production bores, but not to the upgradient offsite bores 0B5 

and 0B6. Records for bore 0B7 (with three monitoring intervals; deep, intermediate and 

shallow) show the influence of plume migration over the full aquifer thickness but 

mostly within the fresh water part of the aquifer, with the highest concentrations of 

nitrogen in the intermediate depth bore. 

Table C.2: Nitrogen Concentrations in Groundwater Nearby Weston Bioproducts 

Monitoring 

Bore 

Total N (mg/L) 

(March 1998) 

Total N (mg/I) 

(September 1998) 

0B2 39 / 141 / 7.2* NA 

0B4 175.2 135.2 

0B6 8.1 8.8 

B9 70.2 55.6 

0B7 NA 120.4 / 200.2 / 7.2* 

JBMB2 10 NA 

JBMB4 10.5 NA 

* Shallow / Intermediate / Deep 

(Source: Water Corporation, 1998) 

The Department of Commerce and Trade (DCI) has recently commissioned several 

investigations on the discharge of contaminated groundwater into Jervoise Bay, and also 

into the water quality in the Northern Harbour area (PPK, 1998a and HGM, 1998b). As 

part of these investigations, additional monitor bores have been installed and monitored 

since, and estimates have been made of the total nitrogen loadings entering various 

parts of Jervoise Bay (PPK have estimated the total nitrogen discharge into the Northern 

Harbour at approximately 3,600 kg per year). 

It should be noted that neither concentration contours nor plume outline(s) have been 

shown on Figure 4.3. This is because the heterogeneous nature of the Tamala 

Limestone (as discussed in Section C.1.2) may well create preferential flow paths and 

thus concentrated "tongues" of contamination, rather than a diffuse plume moving 

through a soil matrix. Such relatively thin tongues of contamination may have passed 

between and extended well beyond the existing monitor bores. This was recognised by 

Halpern Glick Maunsell (HGM, 1 998a) who concluded that the acidic waste stream from 
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Western Bioproducts may have enhanced the potential for "piping" of groundwater flow, 

and that nitrogen loadings to Jervoise Bay may be higher than 3600 kg per year. 

C.3.3 Future Trends 

It is expected that the nitrogen concentrations in the groundwater discharging into 

Jervoise Bay will decline with time. The sludge ponds of the Woodman Point WWTP 

have been replaced by new "egg shaped" digesters, which are fully enclosed, and 

Western Bioproducts has committed to reducing their daily maximum effluent nitrogen 

loading to 9.8 kg per day by the 1St  of July, 1999 (HGM, 1998b). It is understood that 

Western Bioproducts are trialing new recycling technology and that there will be zero 

effluent discharge sometime in the year 2000. 

Given the relatively slow flow of groundwater, however, it may take five to ten years for 

the full benefit of the reduced nutrient loadings to be seen in Jervoise Bay. This timing 

might be improved given recent government commitments. In a press release on 24 

December 1998 (reported in the West Australian on 26 December 1998), the Deputy 

Premier and Minister for Commerce and Trade (the Honourable Hendy Cowan, MLA) 

indicated that the State Government had committed $2 million to the enhancement of 

the Woodman Point Reserve and Beeliar Regional Park. This initiative will include a 

programme of groundwater remediation, which has been placed on the highest priority 

by the Department of Commerce and Trade, the department responsible for its 

implementation. It is understood that the remediation program will likely involve the 

pumping of contaminated groundwater from the aquifer nearby Cockburn Road, removal 

of the contaminants in the groundwater using a treatment pond, and injection of the 

treated water back into the limestone aquifer (PPK and DCT, pers. comm., 1999). It is 

this program which is intended to reduce the nutrient loading into the Jervoise Bay 

Northern Harbour and thus reduce the incidence of algal blooms. 

V98027--HKM90126.10--HKM 	 6 



MAFRL Sediment Sampling Data (May 1999) 

APPENDIX 0 



— — - 
L — - - - — — - 

ANALYTICAL REFERENCE LABORATORY (W.A.) PlY. LTD. 

LABORATORY REPORT 

ARL LAB No: 7548-9 
DATE: 20 May 1999 

CLIENT: 	BSD Consultants 
2 Bagot Rd 
Subiaco WA 6008 

ATTENTION: Paul Hathway 

SAMPLE DESCRIPTION: Two sediment samples as received for analysis of heavy 
metals, total Kjeldahl nitrogen, polycyclic aromatic 
hydrocarbons, total phosphorus and total organic 
carbon. 

DATE RECEIVED: 30 April 1999 

RESULTS: 

Lab No 	 7548 	 7549 
SampleMarks 	 Site2.C. 	Sitel.D. 

mg/kg 

Arsenic 1 2 
Cadmium <0.1 0.1 
Chromium 7 8 
Copper 3 2 
Cobalt <1 <1 
Lead 2 <1 
Mercury <0.02 <0.02 
Nickel I I 
Zinc 7 4 

Total Kjeldahl Nitrogen 480 290 
Total Phosphorus 350 290 

%w/w 
Total Organic Carbon 0.67 0.42 

Page 1 of2 

ANALYTICAL REFERENCE LABORATORY (W.A.) PTY. LTD. 
A.C.N. 050 159 898 

55 Wittenoom Street, East Perth, Western Austi-alia 6004 
Telephone: (08) 9221 1415. Facsimile: (08) 9325 2398 

NATA Registration No. 2377 



Paul Hathway 
ARL Lab No: 7548-9 
20 May 1999 

Polycyclic Aromatic Hydrocarbons: 

Lab No 	 7548 	 7549 
Sample Marks 	 Site 2.C. 	Site I.D. 

No PAH's were detected in the two sediment samples. 

Detection Limits 
mg/kg 

Acenaphthene 0.05 
Acenaphthylene 0.05 
Anthracene 0.05 
Benz(a)anthracene 0.05 
Benzo(b)fluoranthene 0.05 
Benzo(k)fluoranthene 0.05 
Benzo(a)pyrene 0.05 
Ben.zo(g,h,I)pyrene 0.05 
Chrysene 0.05 
Dibenzo(a,h)anthracene 0.05 
Fluoranthene 0.05 
Fluorene 0.05 
Indeno(1,2, 3-c,d)pyrene 0.05 
2-Methyl-naphathalene 0.05 
Naphthalene 0.05 
Phenanthrene 0.05 
Pyrene 0.05 

Q, . al 
David Williams 
Manager 
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Comments on the Management of Water Quality Within the 
Proposed Ship-lift Basin Northern Harbour, Jervoise Bay 

(by DA Lord & Associates) 

APPENDIX E 
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INTRODUCTION 

LandCorp has developed a proposal to construct a land based jetty system and 
shiplift facility in the Northern Harbour, Jervoise Bay. The shiplift facility has 
dimensions 50 x 80 in, to be dredged to a depth of 14 in. Adjacent areas are only at a 
depth of 8 in to 9 in. The shiplift facility covers an area of about 0.6% of the 
Northern Harbour, with the basin comprising a volume of about 0.4% of the Northern 
Harbour. The shiplifting facility therefore comprises a small basin, or depression at 
the north-east corner of the Northern Harbour, Jervoise Bay. 

Currently, the exchange of sea water between Cockbum Sound and the Northern 
Harbour is limited, and water quality within the harbour is generally lower than 
outside of the harbour, using concentrations of inorganic nutrients and chlorophyll a 
as a guide. 

D.A. Lord & Associates Pty Ltd (DAL) has been requested to provide comment to 
LandCorp on the likely effects of the shiplift facility on the water quality of the 
Northern Harbour, and to provide recommendations on management actions to 
mitigate against any such effects, and achieve the relevant Environmental Protection 
Authority (EPA) objective, which is 'Any developments within the Northern 
Harbour will need to maintain or improve water and sediment quality within the 
Northern Harbour'. 

PROCESSES OPERATING IN NORTHERN HARBOUR 

2.1 	MIXING PROCESSES 

All water bodies, in the natural environment will become stratified if regular mixing 
does not occur. 

Mixing in a water body such as the Northern Harbour is driven by tides, the wind, 
waves and baroclinic (density driven) motion. Tidal motion in the Northern Harbour 
will provide some, but not a significant amount of mixing and exchange. Waves 
within the harbour are by design, small in amplitude, and also will provide limited 
mixing energy in the vicinity of the shiplift basin. 

Wind would provide the greatest amount of mixing. Easterly winds would drive 
surface waters offshore, requiring replacement by bottom waters (upwelling). 
Similarly, the south-westerly sea breeze would drive surface waters to the shore, 
create some level of set-up and a long-shore current but also establish a return 
circulation route under the surface flow. 

A further mixing process to be considered is that due to diurnal cooling. Thermal 
stratification that occurs during the day due to heating from the sun, is degraded by 
the loss of heat from the surface waters at night, leading to a well mixed water 
column. This feature is regularly observed in coastal waters. 

These processes can all lead to regular and effective mixing of a water column of up 
to 20 in or more over a relatively uniform sea bed. In the case of the shiplift in the 
Northern Harbour, there is a sudden transition from between 8 and 9 in, to 14 in 
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depth, creating a basin with steep sides that is 5-6 in deeper than the surrounding sea 
floor. 

It is highly unlikely that these deeper waters would be fully entrained by any natural 
mixing occurring in Northern Harbour, and consequently, it is reasonable to expect 
that once the bottom waters of the shiplift basin are stratified and the density of these 
waters is higher than the surrounding water (density increases with decreasing 
temperatures and increasing salinity), that the natural processes of mixing that would 
be effective in 8-9 m of water, would not easily be able to mix the adjacent basin to a 
depth of 14 m. 

It is therefore concluded that the potential for stratification in the shiplift basin is 
high, and once stratified, natural mixing processes are unlikely to be sufficient to 
degrade the stratification, especially in summer. 

2.2 	EFFECTS OF STRATIFICATION: DEOXYGENATION AND INCREASED 
NUTRIENT CONCENTRATIONS 

Stratification itself is not necessarily a harmful process. Many examples exist in 
nature where stratification protects life, such as ensuring that deeper waters do not 
freeze in colder climates. However, stratification can be detrimental to biological life 
when the oxygen requirements for respiration in bottom waters can not be met due to 
stratification limiting vertical mixing. The main demand on oxygen in bottom waters 
is from the decomposition of organic material, leading to the release of soluble 
nutrients. Phosphorus is released as phosphate. Nitrogen is released initially as 
ammonium, and oxidised to nitrite and nitrate provided sufficient oxygen is present. 
Some of the nitrate can be converted to gaseous dinitrogen via the microbial process 
of denitrificat ion, and lost from the system. 

If oxygen is being consumed during the decomposition process, and not replaced, 
there are at least two effects. First, the oxygen levels in the water column 
progressively decrease. ANZECC (1992), indicates 6 mg/L is required for a 
'healthy' ecosystem, although in warm and productive coastal waters levels 
frequently fall to 4 mg/L for short periods with no ill effect. A level of 2 mg/L is 
considered indicative of serious oxygen deficiency, and continuous exposure to such 
low levels of oxygen will result in the death of many marine animals. 

Second, in deep waters the amount of available light is insufficient to support 
photosynthesis, and consequently, the concentrations of dissolved nutrients will 
increase as additional material is decomposed. Further, if oxygen levels remain low, 
nitrogen compounds are no longer oxidised to nitrite and nitrate, but remain as 
ammonium, and losses of nitrogen via denitrification cannot take place. Ammonium 
places a further demand on any available oxygen, and also, has the potential for 
producing acute and chronic toxic effects due to the presence of the dissolved 
ammonia that is in equilibrium with the ammonium. 

Where deeper waters with these increased nutrient concentrations are brought to the 
surface and into the light (photic zone), nutrients are made available for 
phytoplankton growth. Clearly nutrient buildup in bottom waters is a function of the 
amount of biological material that has decomposed, and the time over which the 
decomposition has occurred. 
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2.3 	WATER QUALITY CONSIDERATIONS 

The proposed shiplift facility is of dimensions 50 x 80 m, with a maximum depth of 
14 m. The basin to be dredged will be cut out of an existing limestone deposit. Once 
constructed, the sides of the basin will be steep, and the base will be a hard surface. 
It is highly unlikely that any plant growth will occur either on the edges or bottom of 
the shiplift basin. However, the basin will act as a sediment trap for material settling 
through the water column at the site. This material will be largely brought into the 
shiplift basin area through wind generated water movement. Consequently the basin 
will not act to produce any additional organic matter in Northern Harbour, but will 
provide an opportunity for material to settle. Therefore the basin will not add to the 
total oxygen demand on the waters of the Northern Harbour, but will have the 
potential for becoming anoxic ahead of the rest of the harbour waters. 

It is interesting the speculate on the likelihood and frequency of anoxia in the water 
of the Northern Harbour itself since construction of the second breakwater. The CER 
states that in 1998 measurements show that oxygen levels as low as 1.9 mg/L have 
occurred in bottom waters. This is low, and far from conducive to a healthy 
environment, but still indicates a small amount of residual oxygen in the water. In 
comparison, details provided by HGM (1998) show oxygen concentrations measured 
during the day in February 1998 throughout the Northern Harbour being greater than 
80-100% saturation at the bottom. We assume these high bottom oxygen levels are 
due to the very high levels of primary production occurring, coupled with mixing by 
wind. 

There is insufficient time series data for a more definiture assessment, but it would 
appear that for most of the time, the bottom waters of the Northern Harbour are not 
anoxic, even in summer. 

The shiplift 'basin' is of an area 50 x 80 m, and 5-6 m in depth, with a volume of 2.4 
x iO m3. This corresponds to 0.6% of the surface area of the Northern Harbour, and 
0.4% of the volume of the Northern Harbour. 

During February 1998, monitoring within the Northern Harbour showed total 
nitrogen levels in the water of between 400-600 p.g/L, with 100-200 .tg/L of this 
present as dissolved inorganic nitrogen (DIN). If it is assumed that under 
stratification, DIN levels reached 600 j.tg/L (i.e. all nitrogen mineralised) in the basin; 
were this to be released at the surface, and diluted by a factor of ten, inorganic 
nitrogen concentrations in the immediate vicinity of the shiplift facility could be 
raised by 60 .ig/L, which is a significant but localised increase. 

In addition, sediment organic matter levels in the shiplift basin are likely to be higher 
than elsewhere in the harbour, and so sediment oxygen demand will be higher. A 
greater proportion of the nitrogen present in sediment organic matter may be returned 
to the water column as DIN if sediment oxygen levels are so low that losses via 
denitrification decrease. 
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3. 	CONCLUSIONS 

Taking all of these matters into account, it is concluded that: 

The potential for stratification of the basin of the shiplift facility is high. 
Stratification will be difficult to degrade naturally. Without intervention, 
oxygen depletion is likely to occur in bottom waters. 

The shiplift facility basin can act as a sediment trap in the Northern Harbour. 
The shiplift facility will not add any new primary production to the harbour but 
there may be less loss of nitrogen via denitrification if oxygen levels are low. 

Deep basin waters if allowed to stratifS' and become depleted in oxygen, would 
contribute a measurable amount of biologically available nitrogen in the locale 
of the facility. Management should endeavour to avoid this situation. 

RECOMMENDATIONS 

It is noted by the proponents that a basin that is at least 5-6 m deeper than the 
surrounding water is required to contain the shiplift platform and ship cradles needed 
to fit under ships that will use this facility. Thus there is no opportunity for reducing 
the depth of the basin. 

It is currently estimated that the shiplift facility will be used at least 18 times per 
year, which equates to approximately each three weeks throughout the year. The 
displacement occurring during each operation will be approximately 10% of the 
volume of the basin, while the nature of the operation (lowering platform to base of 
basin then raising it) will result in complete mixing of the water colunm. 

This is considered to be not sufficiently frequent to prevent stratification and possible 
deoxygenation in summer. 

The management of this facility, with regard to maintaining water quality should 
consider the following: 

The maintenance of water quality in the shiplift basin should be predicated on 
sustaining oxygen levels in the deeper waters and also, regularly degrading 
stratification. 

Oxygen deficit in bottom waters will be exacerbated by stratification. A 
monitoring programme should be implemented to measure stratification (using 
temperature and salinity to determine density), as well as dissolved oxygen 
levels. 

Implementation of mitigation measures to raise oxygen levels should be based 
on 'trigger' levels of dissolved oxygen. These should be set based on measured 
oxygen levels occurring in the rest of the harbour, as well as on 'desirable' 
levels of DO. 
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4. 	Mitigation measures to increase oxygen levels of bottom waters include: 

Removal of settled material as well as some of bottom waters. This can 
be done using suction equipment. Separation of the fines would be 
required before returning waters to the Northern Harbour. In addition, 
some form of nutrient stripping such as removal by algae, should be 
evaluated. We know of no regular application of this approach, but it is 
not unreasonable in concept. 

More regular use of shiplift to degrade stratification and mix water 
column. This has the potential to add extra nutrients into the photic zone. 
If this is done regularly, and timed properly e.g. during strong winds, the 
risk of promoting algal blooms can be substantially reduced. 

Use of a bubbler system from the floor of the shiplift basin to degrade 
stratification. Again, this has the potential for introducing nutrients from 
deeper waters into the photic zone. 

Inject oxygen into deeper waters. This technique is being widely applied 
in lakes, estuaries and rivers to oxygenate bottom waters. It is known 
that denitrification proceeds more efficiently in 'stable' conditions 
between sediments and water. Oxygen injection is usually only 
undertaken when needed. 	Stratification can be degraded by 
oversaturating with oxygen and producing bubbles. 

5. 	The proponent should commit to a regular monitoring programme to check for 
stratification and oxygen depletion between the uses of the shiplift. The 
proponent should commit to the implementation of an appropriate remediation 
plan (see 4 above) in the event of stratification being present and anoxia 
incipient. 

The proponent could consider the following: 

Establish water column monitoring, undertake initially twice a week in 
summer between shiplift operations. 

Establish levels of accretion of organic sediment; initially a survey just 
prior to shiplift use, possible less frequently later. 

Establish procedure for maintaining oxygen levels in deep basin. 
Investigate oxygen injection in particular. 

Establish procedure for removal of bottom sediment if required. This 
would be most effective prior to midllate summer. 

At this time, as the use of the shiplift will lead to a complete mixing of the 
water column each three weeks, maintaining sufficient oxygen in the bottom 
waters should be the prime management goal. If use of the shiplift facility 
increases, for example, to 30-50 times per year, then the management focus 
should probably then move towards reducing the buildup of excess organic 
material in the shiplift basin. 

The action as proposed above would enable the relevant EPA water quality 
objectives to be met. 
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Wind Frequency Analyses and Wind Roses 
The included set of wind frequency analysis tables and/or wind roses show the frequency with which 
winds of various strengths are observed coming from various directions. These notes should help yot 
use the information. 

Data 

Wind speed and direction are measured by a number of means In some cases, they are only estimated. To find out exactly which 
method has been used, a search of the appropriate station history file would be required. 

The data are collected by the National Climate Centre in the Bureau of Meteorology's Melbourne head office. They are stored in 
ADAM (the Australian Data Archive for Meteorology), an extensive computer database of meteorological observations 
As the observations are stored, basic checks are performed. Any observations that fail these tests (specifically, any whose quality 
11a is poorer than "4 - estimated, medium certainty") are excluded from the frequency analyses that follow. 

Analysis 
The data are collated in a number of ways, depending on the nature of your request. 

To group by hour. the observations are assigned to the closest standard three-hour reporting time. For example, all observations 
between 7:30 am and 10:30 am local standard time are labelled "9am". 

If a seasonal grouping has been requested, then "autumn" is March, April and May, "winter" is June, July and August, "spring" is 
September, October and November, and "summer" is December, January and February. 

'ie observations are then grouped by speed. The exact number of speed ranges and their size depends on your request. When the 
.peed ranges are labelled, "I - 10" is used for all speeds greater than 0 but less than or equal to 10. "11 - 20" means greater than 10 
but less than or equal to 20. 

The data are then grouped by direction; into 8 or 16 bins as requested. When doing this, observations that fall on a bin boundary at 
split equally between the two bins. For example, when grouping into 8 bins, a direction of"NE" covers all observations with 
directions strictly between NNE and ENE; "E" covers from ENE to ESE. If the direction is exactly ENE (67.5°), then it will be placed half in the "NE" bin and half in "E" one. 

Tables 

If you have requested wind frequency tables, then you will get a separate table for each time group. Each table shows the time to 
which it applies, and the total number of observations used at that time. The percentage frequency with which calm conditions (tha 
is. no wind) are observed are displayed at the top left of the table. 

The rest of the table is laid out with directions across and speeds down. To find the frequency with which winds of a given speed a 
direction occur, follow down the appropriate direction column and across the speed row until they intersect. The value printed ther 
is the frequency you require. For example, a value of"14" indicates that this speed/direction group occur about 14% of the time. indicates the range has occurred but less than 0.5% of the time. 
The last column, labelled "All', gives the frequency of each speed range regardless of direction. Similarly, the last row gives the 
frequency of each direction, regardless of speed. 

Roses 

Wind Roses seek to make the data in a wind frequency table easier to digest. Although not ideal for quantitative work, they are goc 
for providing a quick visual impression of the wind regime. 

Like the tables, there is one wind rose for each time group that you requested. Each rose consist of a central circle, surrounded by 
branches, each made up of a number of petals. 

The circle represents the frequency of calm conditions. The size of the circle is proportional to the number of calms; a scale is givet 
in the legend at the top of the page. 

Each branch represents the wind coming from that direction. North is to the top, and the other directions are shown in the legend. It 
each case, the wind is blowing from that direction toward the calms circle. Each petal corresponds to a speed range from that 
direction. The length of the petal is proportional to the frequency of that wind; the scale is shown in the legend. The thickness of th 
petal is used to indicated which speed range it represents. 

Copyright and Disclaimer 
All the tables and roses are Copyright © Commonwealth of Australia 1999. We have taken all due care but cannot provide an 
warranty nor accept any liability for this information. 

More Information 
Prepared by JR of Climae and Consultancy Section Regional Office of the Bureau of Meteorology Perth 

Contact us b phone on (08) 263 2222. by lax on (08) 263 2233. or by email on climate.wabom.gv,u 



Wind Roses using available data between 1965 and 1978 for 	NwL,NE 	
11O 11-2021.30 FREMANTLE 	 W( Site Number 009017 

. Locality: FREMANTLE. Opened Jan 1852. Closed 23 Jan 1992 SV>' ----- 	 (\4C Latitude 320318"S . Longitude 1154500"E • Elevation 5m 	 E 
: 	S 	20% 3pmJanuary 	 384 observations 	3 pm Febi 

396 observations 

/ 

3pm April 	 388 observations 	3 pm May 	 389 observations 	1 3 pm June 	 398 observatjorj 

C~f 

3 pm July 	 401 observations 	3 pm August 
	

402 observations 	3 pm September 
	

386 observations 

-. 3pm October 	 398 observations 	3 pm November 	358 observations 	3 pm December 	336 observations 

Copyright © Commonwealth of Australia 1999 
Prepared by JR of Climate and Consultancy Section Regional Office of the Bureau of Meteorology Perth 	

Page 2 C 

Contact us by phone on (08) 263 2222, by fax on (08) 263 2233, or by email on climate-wa@bom.gov.au  We have taken all due care but cannot provide any wan-anty nor accept any liability for this information. 



Appendix F. 
Site Classification Assessment Chart 

Sheet I 	 for dust and wind-borne material 
Part A. Nature of Site 

Item Score options Allocate 
d score 

Nuisance potential of soil, when 
2 disturbed very low.................1 low........................2 medium.................4 high......................6 

Topography and protection provided sheltered and medium little exposed and 
18 by undisturbed vegetation screened ................ I screening................6 screening.............12 wind prone..........18 

between I and between 5 and 
Area of site disturbed by the works less than iha .......... I 5ha........................3 lOha ..................... 6 more than 10ha.....9 9 

roads, drains roads, drains, bulk earthworks 
9 roads or shallow and medium sewers and partial and 

Type of work being done trenches ................. I depth sewers..........3 earthworks............6 deep trenches........9 

Total score for Part A I 	38 
Part B. Proximity of site to other land uses 

Item Score Options Allocate 
d_score 

between 1 km and between I OOm and 
Distance of other land uses from site more than 1km ........ I  500m.....................6 500m..................12 less than lOOm .... 18 12 

dense/sensitive 
isolated land uses dense land uses land uses, 6 

Effect of prevailing winds (at time of affected by one w affected by one highly affected by 
construction) on other land uses not affected ............ i wind direction..........6 wind direction........9 prevailing winds ... 12 

Total score for Part B I 	18 

ISITE CLASSIFICATION SCORE (A x B) = 684 

V98027--CMS90643.10-.PI-I 



MINISTER FOR HOUSING; ABORIGINAL AFFAIRS; 
WATER RESOURCES 

Our Ref: 	06760 

Mr H Morgan 
Western Australian Land Authority (Landcorp) 
C/- BSD Consultants 
P0 Box 155 
SUBIACO WA 6904 

Dear Mr Morgan 

ABORIGINAL HERITAGE ACT 1972 - SECTION 18 - BSD CONSULTANTS ON 
BEHALF OF WA LAND AUTHORITY (LANDCORP) - JTERVOISE BAY 
INDUSTRIAL INFRASTRUCTURE AND HARBOUR DEVELOPMENT - LOT 165 
TO 168 COCKBIJRN ROAD, HENDERSON. 

I refer to the section 18 application dated 15 March 1999 received from BSD Consultants on 
behalf of WA Land Authority (Landcorp) seeking to use the land containing a portion of site 
S02 169 for the Jervoise Bay industrial infrastructure and harbour development, Henderson. 

In accordance with my powers under section 18(3) of the Aboriginal Heritage Act 1972, and 
following consideration of the recommendations from the Aboriginal Cultural Material 
Committee, I hereby grant consent to the Western Australian Land Authority (Landcorp) to 
use the area which contains a portion of site S02169 for the Jervoise Bay industrial 
infrastructure and harbour development, on condition that: 

the proponent establishes an archaeological monitoring program for the project area during 
the construction phase(s) of the project for sub-surface archaeological remains and burials, 
particularly in dune areas, 
the proponent establishes a contingency plan/process to deal with the discovery of skeletal 
material, in which the Aboriginal community is involved; 
a section 16 permit be issued to a qualified archaeologist, commissioned by the proponent, 
to determine if any sub-surface deposit is present, and if warranted, to test pit any sub-
surface archaeological material and undertake mitigative research prior to the development 
proceeding; 
the applicant submits a report of the monitoring program to the Aboriginal Affairs 
Department within 1 - 3 months of the completion of the monitoring project. 

Level 32. London House. 216 Si Gcores Terrace Perth WA 6000 Teleohone: (08) 9424 7450 Facsimile: (08) 9322 565 



Ministerial Approval under Section 18 of the Aboriginal 
Heritage Act 1972 

APPENDIX G 



Further, that: 

consideration be given to providing funding for research and publication concerning myths 
and stories from the region in which the proposed development area is embedded, in 
conjunction with the Department of Commerce and Trade; and, 

consideration be given to the concerns of Aboriginal people regarding pollution of the 
ocean. 

In addition, I advise the area is the subject of a number of Native Title claims, and you may 
therefore have obligations in relation to the Native Title Act. 

If you have any query in relation to your application please contact Dr Madge Schwede on 
9235 8099 or Mr Peter Randolph on 9235 8100. 

Yours sincerely / 

Dr Kim Hames MLA 
MINISTER FOR ABORIGINAL AFFAIRS 
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10 MAY 1999 
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1.0 INTRODUCTION 

Herring Storer Acoustics were commissioned to carry out a noise assessment of the Jervoise Bay 
- Northern Harbour Development. The objectives of the study were to: 

Determine noise propagation from the existing industries. 

Predict the noise propagation if Lots 165A, 165B and 167 located to the north of the 
existing industries were developed. 

Having modelled the noise propagation for the above cases, noise received at neighbouring 
residences was assessed for compliance with the Environmental Protection (Noise) Regulations 
1997. 

2.0 SUMMARY 

Noise received at the residential locations of concern and the assigned LA10 noise levels for the 
day and night periods are sumrnaiised in Table 1. 

TABLE 1- SUMMARY OF NOISE LEVELS 

Location Assigned LMO  Noise Levels dB(A) Calculated Noise Level dB(A) 

Day Night E ___________ 
Existing 

Industries 
Expanded 
Industries 

residence near the Cockburn 
Power Boat Association. 

60 60 40 45 

Woodman Point Caravan Park 47 37 37 42 

2.1 	EXISTING ACOUSTICAL ENVIRONMENT 

Noise received at the neighbouring residences during the day period, and up to approximately 
2300 hours is dominated by traffic noise emanating from vehicles travelling along Cockburn 
Road. 

2.2 	EXISTING 1N)USTRES 

Noise from the existing industries, when received at: 

a) 	the residence located near the Cockburn Power Boat Association complies with 
regulatory requirements at all times. 

b) 	the Woodman Point Caravan Park complies with regulatory requirements at all times. 
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2.3 	EXPANDED INDUSTRIES 

With the development of the three northern Lots, noise received at: 

the residence located near the Cockburn Power Boat Association complies with the 
regulations at all times 

the Woodman Point Caravan Park complies with regulatory requirements during the day 
and evening periods, but exceeds the assigned LA10  noise level by 5dB(A) during the night 
period. 

Compliance could be achieved with the implementation of some simple and practical 
noise control as outlined in Section 5.2. 

It is also recommended that the design of the constmction sheds incorporate noise 
control to ensure that noise emissions from the new industries in minimised. 

3.0 CRITERIA 

The Environmental Protection (Noise) Regulations 1997 stipulate the allowable noise levels that 
can be received at one premises from another. The allowable noise level when received at a 
residence is determined by the calculations of an influencing factor. In this case the influencing 
factor varies from 0 at a residence located more than 450metres from Cockburn Road, to 6 at 
a residence located within lOOmetres of Cockburn Road. The assigned LA10  noise levels which 
apply at the Woodman Point Caravan Park are summarised in Table 2. For more information, 
see Appendix D - Regulatory Requirements. 

TABLE 2- ASSIGNED 	NOISE LEVELS AT WOflflMA PJ P(Wr ('A I) A UA ?,J DArn, 

Time of Day  LMQ Noise Level 

Within lOOm of Between 100 and More than 450m 
Cockbum Rd 450m of Cockburn Rd from Cockburn Rd 

DAY 

0700 - 1900 hours - Monday to Saturday 51 47 45 

0900 - 1900 hours - Sunday & Public Holidays 46 42 40 

EVENING 

l900-2200 hours -AIlDays 46 42 40 

NIGHT 

2200-0700 hours - Mondayto Saturday 41 37 35 

2200-O900 hours -Sunthy&Public Holidays 	1 41 37 35 
Note: 	Under the nvronmenta1 Protection (Noise) Regulations 1997, a caravan park or camping ground is classified 

as a noise sensitive premises, regardless of the length of stays or permanency of residence. 
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The closest residence to the industries located near the Cockburn Power Boat Association, 
would be classified as a caretaker residence as it is attached to a retail shop and forms a part of 
a filling station and commercial boat storage shed. Under the regulations a caretaker is a 
commercial premises, which has the assigned noise levels as listed in Table 3. 

TABLE 3- ASSIGNED NOISE LEVELS FOR CARETAKER RESIDENCES 

Time of Day Type of Assigned Noise Level 

LA10 I 	 L. I 

AliHours 60 I 	 70 I 	 80 	I 

For noise received at a residence to comply with the regulations, either the noise from all 
industries needs to be less than the assigned noise levels listed above, or the noise from each 
individual industry needs to be at least 5 dB(A) below the assigned noise levels listed in Table 1. 

4.0 MONITORING 

The existing acoustic environment in the area was quantified by the monitoring of noise levels 
at the following locations for a period of approximately 4 days: 

at a distance of approximately 60metres to the north of the existing industries. 

2 	- 	at the southern end of the Woodman Point Caravan Park. 

The monitoring locations are shown on Figure 1C in Appendix C. 

At each of the measurement locations, an automatic noise data logger was utilised to measure 
hourly sound pressure levels. The loggers record statistical noise level data of which the LAI, 
LA10  and LA90  levels are reported. 

The results of each logger were graphed and are presented in Appendix C. The data is also 
shown in tabular form in Appendix C. 

5.0 MODELLING 

Modelling was carried out using the "Environmental Noise Model" program ENM, to determine 
noise that would be received at the closest residences located to the north of the proposed 
industries. Both overall noise contours and single point calculations were performed. The noise 
contours show the overall noise level that would be received at a location due to the various 
activities carried out. Calculations were carried out for the following cases: 

existing industries. 

existing industries plus the Northern Harbour Development. 
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The single point calculations show the influence of individual items on the noise that would be 
received at a specific location. The location for the single point calculations were: 

the residence located to the north west of the industries, near the Cockbum Power Boat 
Association. 

the south western end of the Woodman Point Caravan Park. 

The receiver points are shown on Figure lB in Appendix B. 

The modelling used the theoretical sound power level for an industry as calculated from 
measured data recorded at the boundary of some of the existing industries. It was assumed that 
noise emissions from future industries would be similar to that of the existing industries. For 
more details of the input data, see Appendix E - Methodology. 

6.0 RESULTS 

The noise contour map of the existing industries is shown on Figure 1 in Appendix A. Noise 
contours of the final expanded industrial area are shown on Figure 2 in Appendix A. 

The results of the single point calculations are summarised in Table 4, with the rank ordering of 
sources attached in Appendix B as Tables B 1 and B2. 

TABLE4.SITMARVflPSiNTijPnmrrrAT1'rrT APT1W 

Location Calculated Noise Leve' dB(A) 

Existing Industries Expanded Industries 

Location A 40 45 

LocationB 37 42 

7.0 	DISCUSSION AND RECOMMENDATIONS 

7.1 MONITORING 

Noise recorded by the noise data loggers shows the typical profile associated with road 
traffic noise, with high noise levels recorded during the morning and afternoon peak 
hours, and lower levels recorded during the rest of the day and over night. 

At the time of setting up and collection of the noise data loggers, noise associated with 
the ship building industries was not audible at the Woodman's Point Caravan Park, and 
only intermittently at the monitoring location 1 - 60 metres north of the northern most 
existing industry. 
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7.2 MODELLING 

Given the existing background noise levels in the area, noise from the industries would 
not be considered to contain any annoying characteristics, and therefore no penalties 
would be applied to the predicted noise levels. 

7.2.1 Existing Industries 

Noise received at the residences located near the Cockburn Power Boat Association and 
at the Woodman Point Caravan Park from existing industries complies with regulatory 
requirements at all times. 

7.2.2 Expanded Industries 

With the development of the three northern Lots, noise received at the residence located 
near the Cockburn Power Boat Association would comply with the regulations at all 
times. 

Noise received at the Woodman Point Caravan Park complies with regulatory 
requirements during the day and evening periods, but exceeds the assigned LA10  noise 
level by 5dB(A) during the night period. 

Although, noise for the expanded industries area exceeds the regulatory criteria during 
the periods stated above, the exceedance is in all but one case due to external source. For 
future industries to comply with the regulations at all times, we recommend; 

the doors of the construction sheds be closed during the evening night periods. 

work outside the construction sheds during the evening night periods to be 
limited to the southern side of the sheds. 

To limit noise emissions from the construction sheds, we recommend that their design 
be reviewed by an acoustical engineer to ensure that they incorporate simple but practical 
noise control, such as; 

locating any ventilation openings in the southern wall or if required in the roof, 
they are acoustically treated. 

internally lining the roof with 50mm thick insulation protected behind a 
perforated foil facing. 

With the inclusion of the above, noise emissions from the future industries would be 
reduced by approximately 5 dB(A). 

Noise received at the Woodman Point Caravan Park is summarised in Table 5. 
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TABLE 5- SUMMARY OF NOISE RECE WED AT WOODMM POINT CARAVAN PART( 

Industry Noise Level dB(A) 

Without Noise Control 	.1 With Noise Control 

Future Industry Lot 165A 34.8 29.8 

Future Industry Lot 165B 36.3 31.3 

Future Industry Lot 167 34.9 29.9 

With the installation of the above noise control strategies, noise received a the Woodman Point 
Caravan Park would be deemed to comply with the regulations at all times, as they are more than 
5 dB(A) below the assigned LA10 night period noise level. 

8.0 CONCLUSION 

Noise received at the and the Woodman Point Caravan Park and the closest residence located 
near the Cockbum Power Boat Association from the existing industries complies with the 
regulations at all times. 

Noise received at the residence located near the Cockburn Power Boat Association from the 
expanded industrial area would comply with the regulations at all times. 

Noise received at the Woodman Point Caravan Park from the expanded industrial area would 
exceed the regulatory criteria during the night period by 5 dB(A). However, by limiting the work 
carried out externally to the construction sheds during the night period and ensuring that the 
design of the construction sheds incorporate simple and practical noise controls (listed in the 
section 7.2.2 - Expanded Industries), noise emissions will comply with regulatory requirements 
at all times. 

For: HIER1WG STORER ACOUSTICS 

--rc - o-UrAill~~ 

Tim Reolds 	 Allan Herring 

20 May, 1999 
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NOISE CONTOURS 
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SINGLE POINT CALCULATION - SOURCE RANKING 



Herring Storer Acoustics 
Appendix B - Single Point Calculations 

JERVOISE BAY - NORTHER HARBOIJR DEVELOPMENT 

EXISTING INDUSTRIES 

PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

TABLE BI 

LOCATION 1 
LOCATION 2 CLOSEST W000MAN RES1DENCE NEAR SOURCE TITLE POINT COCKBURN POWER CARAVAN PARK BOAT ASSOCIATION dB(A) dB(A)  

I Existing Industry (External) 34.9 31.4 

2 Existing Industry (External) 34.2 30.9 

9 Existing Industry from Building 31.3 27.9 

10 Existing Industry from Building 30.4 27.9 

3 Existing Industry from Building 28.3 25.7 

4 Existing Industry from Building 27.5 24.9 

5 Existing Industry from Building 26.8 22.9 

6 Existing Industry from Building 25.5 22.1 

7 Existing Industry from Building 23.8 20.3 

8 Existing Industry from Building 22.1 17.8 

TOTAL 40.3 37.0 
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JIERVOISE BAY - NORTHER HARBOUR DEVELOPMENT 

EXPANDED INDUSTRIES 

PROGRAM EIM SOURCE RANKING 
SINGLE POINT CALCULATION 

TABLE B2 

LOCATION I 	
LOCATION 2 CLOSEST 	
WOODMAN 

SOURCE TITLE RESIDENCE NEAR 	
POINT COCKBURN POWER CARAVAN PARK 

BOAT ASSOCIATION 	
dB(A) dB(A) 

1021202 Future Industry Lot 165A 40.6 34.8 

103/203 Future Industry Lot I 65B 34.6 36.3 

101/201 Future Industry Lot 167 37.3 349 

1 Existing Industry (External) 34.9 31.7 

2 Existing Industry (External) 34.2 30.8 

9 Existing Industry from Building 31.3 28.6 

10 Existing Industry from Building 30.4 27.7 

3 Existing Industry from Building 28.3 20.5 

4 Existing Industry from Building 27.5 22.5 

5 Existing Industry from Building 26.8 25.3 

6 Existing Industry from Building 25.5 24.5 

7 Existing Industry from Building 23.8 22.5 

8 	Existing Industry from Building 	 22.1 	 20.5 

TOTAL 	 44.8 	 41.9 
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JERVOISE BAY- NORTHERN HARBOUR DEVELOPMENT 
Logger Located Approximately 60m North of Austal Ships 
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JERVOISE BAY - NORTHERN HARBOUR DEVELOPMENT 
Logger Located South End of Woodman Point Caravan Park 
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TABLE I 

IJERVOISE BAY 	I  
I NORTHERN HARBOUR DEVELOPMENT 
I NOISE MONITORING - LOCATION I  

Year 	IMoDy lTirne 	iLl IL10 L90 
1999i 12-Apr, 	15001 68.41 63.91 54.3 
1999! 12-Apr 16001 68.31 64.6 56.1 
1999! 12-Apr 	17001 67.91 65.2. 57.9 
19991 12-Apr, 	1800! 66.811  64.51 58.1 
19991 12-Apr 	1900! 65.61 62.31 53.5 
1999! 12-Apr; 	20001 64.51 60.21 49.1 
19991 12-Aprl 	21001 641 59.6! 48.6 
19991 12-Apr! 22001 63.71 59.31 45.6 
19991 12-Aprl 	23001 65.11 601 48.8 
19991 13-Apr, 	13-Apr 62.2. 57.31 47.6 
1999! 13-Apr 	1001 62.21 56.41 42.3 
19991 13-Apr' 2001 62.51 561 46 
1999! 13-Apr 3001 63.2! 57! 46.6 
1999! 13-Apr 4001 63.9! 57.61 42.9 
1999! 13-Apr 500! 65.31 59.2! 46.4 
1999: 13-Apr 6001 671 62.31 47 
1999! 13-Apr 700! 68 64.2! 55 
1999! 13-Apr 8001 69.3 i 65.41 56.8 
1999' 13-Apr! 9001 68.81 65.5! 56 
19991  13-Apr! 10001 68.11 64.1! 53.3 
1999! 13-Apr 11001 68.61 64.8 55 
19991 13-Apr 12001 68.2! 64.2! 53.3 
1999 13-Apr! 13001 68.51 64.4! 52.3 
1999' 13-Apr! 14001 68.9 64.41 53.9 
1999 13-Apr; 1500! 68.7 64.61 54.7 
1999 13-Apri 10001 68.1 65.41 56.8 
1999 13-Aprl 17001 68.1 65.81 58.6 
19991 13-Apr 18001 68.11 65.71 58.6 
19991 13-Apr!. 1900! 66.31 63.6, 53.7 
1999$ 13-Apri 20001 65.4! 61.7! 51.1 
19991 13-Apr; 21001 63.81 601 49.1 
19991 13-Apr! 22001 64.91 60.7 j 46.9 
1999! 13-Apr! 23001 64.9j 60.61 49.7 
1999! 14-Apr 14-Apr! 65.11 59.8 48.6 
19991 14-Aprl 1001 64.8 58.3 44.5 
19991 14-Aprl 200! 63.4 56.5 48.4 
1999! 14-Apri 3001 63.9 56.8 49 
1999! 14-Aprl 4001 61.9 56.1 42.6 
19991 14-Apr 5001 661 59.21 45.2 
19991 14-Aprl 600; 67.8 63.91 46 
19991 14-Apr 7001 69 66.41  57 
1999! 14-Apr 8001 69.7' 671 57.4 
1999! 14-Apr 9001 69.5 66.31 56.1 
19991 14-Apr 10001 68.7 i 65.4 53.7 
1999! 14-Apr; 11001 68.4 i 64.9 54.3 

19991 14-Apr! 1200! 681 65 54.7 
1999! 14-Apr! 1300! 68.4 65! 53.2 

HERRING STORER ACOUSTICS 



TABLE 1 

1999, 14_Apr! 1400 68.8 	65.3! 	55 
19991 14-Apr] 1500 68.1 	65.11 	55.9 
1999! 14-Apr' 1600! 68.11 	65.21 	57.4 
19991 14-Apr 1700! 67.8 	65.4! 	58.9 
1999! 14-Apr,  18001 67.4 i 	64.4' 	57.4 
19991 14-Apr 1900! 66.81 	641 	53.5 
19991 14-Apr 2000! 67.8 	62.4, 	51.6 
1999! 14-Apr 21001 75.5 	65.8! 	50.8 
19991 14-Apr 2200! 65.6! 	61.71 	50.3 
1999! 14-Apr! 2300! 64.71 	60.9! 	50.8 
19991 15-Apr 15-Apr! 64.31 	aol 	49.7 
1999! 15-Apr 100! 641 	58.4 	44.5 
1999 15-Apr' 200: 63.5 i 	57.3! 	49.7 
1999! 15-Aprj 300! 63.6 	56.8! 	49.2 
19991 15-Apr1  4001 62.11 	55.71 	44.4 
1999 15-Apr 500 66 	5821 	46.8 
19991 15-Apr, 600! 67.5 	64.4! 	48.8 
19991 15-Apr! 7001 69.21 	66.31 	57 
1999! 15-Apr! 800! 69.31 66.8! 	58-6 
1999 15-Apr 900 68.71 	66.2! 	55.6 
19991 15-Apr 1000! 69! 	65 	53.3 
1999! 15-Apr: 1100! 69.41 	65.11 	54 
1999! 15-Apr! 1200! 67.81 	64.31 	53.8 
1999! 15-Apr! 1300! 67.2! 	63.71 	52.7 
1999! 15-Apr! 1400! 67.6: 	63.91 	52.9 
19991 15-Apr! 15001 68.5j 	6431 	53.4 
1999! 15-Apr 1600! 68.8! 	65.11 	56.4 
1999! 15-Apr! 1700! 67.61 	65.2! 	57.4 
1999! 15-Apr! 18001 67.71 65.4! 	57.1 
1999! 15-Apr!, 19001 65.9! 	63.61 	53.5 
1999! 15-Apr! 2000i 66.21 	63.61 	52.6 
1999! 15-Apr! 2100! 65.91 	62.71 	51.1 
19991 15-Apr 22001 65.31 	61.81 	50.1 
19991  15-Apr 23001 63.7! 	60.5' 	50.1 
1999! 16-Aprj 16-Apr 63.8 58.7 	49.4 
1999! 16-Apr! 100! 63.1 571 	44.5 
19991 16-Apr 2001 64.9 59.3 	49.2 
1999! 16-Apr 3001 65.91 59.21. 	49.3 
19991 16-Apr: 400! 62.7 57j 432 
1999! 16-Apr! 500' 65.6 58.91 	47.8 
1999! 16-Apr' 600i 67.7 63.8 1 	47.6 
1999! 16-Apr! 700, 68.61 66.11 57 
1999! 16-Apr' 800! 69.21 66.71 	57.8 
1999 16-Apr 9001 68.91 6w 6. 11 	563 
1999 16-Apr 10001 68.3 65. 53 
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TABLE 2 

JERVOISE BAY  
I NORTHERN HARBOUR DEVELOPMENT  
INOISE MONITORING - LOCATION 2  

Year jMoDy 	JTine ILI 	11.10 L90 
19991 	12-Apr: 	15001 67.71 	58.8 49.5 
1999! 	12-Apr 	1600! 64! 	60.1 51.6 
19991 12-Apr, 	17003 64.6! 	61.5 	54.2 
1999 12-Apr! 	18001 65j 	61.61 55 
19991 12-Apri 19001 61.43 	58.31 50.1 
19991 12-Apr 20001 60.81 	56.31 43.4 
19991 12-Apr 21001 61.11 	56.21 41.1 

19991 12-Apr,1  22001 61.21 	56.21 	41.3 
19991 12-Apr. 23001 61.51 	56.11 	39.3 
1999 4 

 
13-Apr! 	13-Apr! 58.4! 	53.2! 	34.1 

19991 	13-AprL 	1001 	59.71 	53.51 	36.5 
1999 	13-Apr! 	2001 	57.91 	50.8 	37.9 
19993 	13-Apr! 	3001 	58.11 	50.4 	34.6 
19991 	13-Apr' 	4001 	58.41 	51.8 	35 
1999! 	13-Apr 	5001 	61.93 	54.61 	35.8 
1999! 	13-Apr! 	6003 63.91 	59.Sj 	43.8 
19991 	13-Apr 	7001 65.91 	61.11 	53.6 
1999' 	13-Apr 	8001 65.41 	61.8 	54.5 
19991 	13-Apr 	9001 69.51 	62.41 	53.2 
19991 	13-Apr 	10001 62.5j 	58.11 	49.7 
19991 13-Apr] 	11001 62.5 	58! 	49.7 
19993 13-Apr 	12001 61.11 	57.21 	48.7 
1999 13-Apr il 13001 64.3 i 	57.11 	48.2 
1999 13-Apr 14001 6211 57.91 	48.4 
1999 13-Apri 15001 62.9i 581 	49.1 
1999 13-Apri 16001 63.51 59.61 	51.6 
1999 I-)-Aprl 1700 63.41 60.9' 	54.5 
1999 13-Apr 1800 63.3 60.51 54.6 
1999 13-Apr,  1900 61.6 58.8 50.5 
1999 13-Apr 2000 62.4 57.61 449 
1999 13-Apr 2100 60.21 56i 	41.6 
1999 13-Apr,  2200 61.51 57.51 	40.9 
1999! 13-Apr 2300 60 - 2 1  56.21 	41.3 
1999 14-Apri 14-44r 61.5 56.2 il 	42.6 
1999 14-Aprl 100 61.21 54.81 41.6 
1999 14-Apr 200 57.11 49.51 39.6 
1999 14-Aprl 300 57.9E 50 38.3 
1999 14-Aprl 400 57.4 50.8 38.9 
1999 14-Apr 500 60.6 54-11 404 
1999 14-Aprl 600 62.3 59.11 45.4 
19991 14-Aprl 7001 64 61.41 54.2 
1999 14-Apr 8001 64.1 61.51 55 
1999 	14-Apri 900 70.5 i 	61.51 54.2 
1999 j 	14-Apri 1000 65.2 60.61 53.2 
1999 	14-Apri 1100 63i 59.41 51.5 
1999 	14-Apr 	12001 62.3 58.5 	50.9 
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TABLE 2 

1999! 	14-Apr 1300 	61.7 	58.5! 	50.6 
1999! 	14-Apri 14001 	64.9 	601 	51.6 
19991  14-Apr 1500f 	62.2 59.11 	50.9 
1999! 14-Aprl 16001 	62.4 	59.3! 	51.9 
1999! 14-Apr 1700 	61.5 	 52.5 
19991 14-Apr l  18001 	60.41 	57.61 	51.7 
19991 14-Apr 19001 	61.8! 	58.6; 	50.1 
19991 14-Apr 20001 62.7 	58.41 	50.8 
1999 14-Apr 21001 72.31 	65.91 	483 
19991 	14-Apr! 22001 631 	58.81 	48.7 
1999! 	14_AprI 23001 63.2, 	58.8! 	43.1 
1999! 15_Apr!  15-Apr! 63 	56.21 	37.7 
1999! 	15-Apr 100 62.31 	54.51 	35.4 
19991 15-Apri 200 59.3, 	45•91 	333 
19991 	15-Apr! 300 58.91 	51.4i 	34.3 
19991 	15-Apri 4001 57.4, 	5 1. 1 i 	34.6 
1999 15-Apr! 5001 60.21 	52.31 	35.3 
1999 15-Apr1  6001 63.9! 	61.1 	44.6 
19991 	15-Apr! 7001 6451 	61.41 	54.4 
1999! 	15-Apr! 800! 	63.91 	61.6 	54.3 
1999'15-Apr! 9001 	63.5i 	60.3! 	51.9 
1999! 	15-Apr! 1000! 	63.9! 	59.51 	51.1 
19991 15-Apr! 11001 	62.5! 	58.6; 	51.4 
1999! 15-Apr 12001 61.5j 	57.41 49.2 
1999! 15-Apr 13001 59.5! 	55.6 	48.4 
1999! 15-Apr 14001 60.1! 	56.lj 48.1 
19991 15-Apr 15001 61.61 	56.8 	48.4 
1999! 15-Apr 1600 61.6 	57.71 50.4 
1999! 15-Apri 1700 60.71 57.91 52 
19991 15-Apr 1800 61.41 	58' 51.7 
19991 15-Apr 1900 58.41 55.91 46.2 
19991 15-Aprl 20001 60.1 j 	56.91 43.4 
19991 15-Apr 21001 60.8! 	57.3 45.1 
19991 15-Apr! 2200 61.51 	57.91 43.2 
1999! 15-Apr li  2300 58.31 	55.41 40.1 
1999 16-Apr! 16-Apr 581 	53.21 35.9 
19991 16-Apr lool 57.6 521 34 
19991 I&Aprl 2001 58.41 50.3 33.1 
1999! 16-Aprl 3001 62.31, 	53i 33.3 
1999! 16-Apr 4001 57.41 	50.31 33.5 
19991 16-Apr 500 61.41 54.31 36.3 
1999' 16-Apr 600 62.21 	58.51 43.6 
19991 16-Aprl 700 63.2 	60.21 52.7 
1999 16-Aprl 800 63.7 60.41 52.3 
19991 16-Apr 9001 63.7 58.91 50.3 
1999 16-Apri 1000 63.8 58.41 48.2 
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Appendix D -Regulatory Requirements 

REGULATORY REOUIREMENTS 

The Environmental Protection (Noise) Regulations 1997 were gazetted on the 31 October 1997. 

The assigned outdoor noise levels for the noise received at a Noise Sensitive Premises are determined by the calculation 
of an influencing factor, which is then added to a base level. The influencing factor is calculated for the usage of the land 
within two circles, having radii of 100 and 450 metres from the premises of concern. In this case, the Woodman Point 
Caravan Park is located at more than 450 metres from either commercial or industrial premises and the only influencing 
factor is due to Cockburn Road. The influencing factor at the Woodman Point Caravan Park were calculated at: 

- 	0 at a residence located more than 450metres from Cockburn Road. 
- 	2 at a residence located at between 100 and 450metres from Cockburn Road. 
- 	6 at a residence located within lOOmetres of Cockburn Road. 

The maximum allowable noise levels are listed in Table A. 

TABLE A - ASSIGNED NOISE LEVELS FOR NOISE SENSITIVE PREMISES AT WOODMAN POINT CARAVAN PARK 

Time of Day 
Type of Assigned Noise Level 

LA10  LA, 

0700-1900hours-MondaytoSaturday 45-51 55-61 65-71 

0900- 1900 hours - Sunday&Public Holidays 40-46 50-56 65-71 

1900 - 2200 hours - All Days 40-46 50-56 55-61 

2200-0700hours-MondaytoSaturday 35-41 45-51 55-61 

2200-0900 hours-Sunday&PublicHolidays 35-41 45-51 55-61 

The residence near the Cockburn Power Boat Association would under the regulations be classified as a Caretaker 
residence, which has the assigned noise levels as listed in Table B. 

TABLE B - ASSIGNED NOISE LEVELS AT CARETAKERS RESIDENCE 

Time of Day Type of Assigned Noise Level dB(A) 

LMO  I 	L 1  L 

Allhours I 	60 I 	75 I 	80 

Given the operation of the types of industries that are within the study area the noise emissions would comply with the 
LAI and L, noise levels and the LAIO  noise level is the more stringent criteria. 

Note: The LA10  noise level is the noise that is exceeded for 10% of the time. 
The LAI  noise level is the noise that is exceeded for 1% of the time. 
The LA.. noise level is the maximum noise level recorded. 

The assigned noise levels are also conditional on no annoying characteristics existing such as tonal components etc. If 
such characteristics exist, then any measured level is adjusted accordingly. The adjustments that apply are shown in 
Table C. 

TABLE C - ADJUSTMENTS 

Adjustments 	 II 

I Tonality 
I 	

Modulation I 	 Impulsiveness 	I 

+5dB I 	 +5dB I 	 +iodB 	
II 
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METHODOLOGY 

From file data of similar equipment and activities, a summary of the noise emissions from the existing 
plant is listed in Table 1. 

TABLE 1-NOISE LEVELS (EXISTING INDUSTRIES) 

Sources Sound Power Level dB(A) 

1 & 2 Existing Industries (External) 104.7 

3-10 Existing Industries (Noise Emissions from Building) 101.5 

101 -103 Expanded Industries (Externai) 104.7 

201 -203 Expanded Industries (Noise Emissions from Building) 101.5 

For location of noise sources see Figure El. 

Calculations were carried out using the "Environmental Noise Model" program ENM, to determine the 
noise that would be received at the residences located to the east of the plant, using the following input 
data: 

Ground contour as supplied by BSD Consultants. 
4mIs winds from the south. 
Temperature being 20 °C. 
Relative humidity being 50%. 

Atmospheric conditions were as outhned in the Environmental Protection Authority's "Draft Guidance 
for Assessment of Environmental Factors No. 8 - Environmental Noise". Preliminary calculations 
showed a negligible difference in the day period and night period conditions. Therefore, for simplicity, 
modelling was only carried out using the day time conditions. 

The northern two existing industries and the expanded industries were modelled using two noise sources, 
one external, located to the west of the construction sheds, and would be representative of noise 
emissions from either open shed doors or external activities. The second source being representative 
of noise emissions from the walls and roof of the construction sheds. 

Although noise from the future industries was modelled as two sources, the rank ordering in Appendix 
B lists for simplicity noise emissions in terms of lots. 
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