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GUIDEUNES a 

ONSLOW SOLAR SALT PROPOSAL 
DRAFT 

SUMMARY 

This section should contain a clear and concise summary of the salient features of the proposal, 
existing environment, the magnitude and extent of environmental impacts and environmental 
safeguards and management. 

INTRODUCTION 

This section should include: 

- 	background and objectives of the proposal; 

- 	details of the proponent; 

- 	why the document has been prepared; 

- 	scope and timing of the proposal; 

- 	other existing evaporative salt mining operations; and 

- 	relevant legislative requirements and approval processes (State and Commonwealth). 

NEED FOR PROPOSAL 

This section present an opportunity for the proponent to describe the costs and benefits of the 
project to the company and the community. These should be described at local, State and national 
levels. 

THE PROPOSAL 

The document should provide descriptions of the various components of the development, and 
should also cover the various stages from site preparation through to decommissioning as well as 
covering operational aspects, including loading, handling and salt transport. Auxiliary services, 
such as power and water supply, should also be described. Matters to discuss should include the 
following key points: 

project infrastructure, including a discussion of lighting; 

location of shiploading facilities, stockpiles, haul roads and other project facilities relative 
to components of the town of Onslow; 

requirements for tugboats and suitable 'safe haven' facilities; 

* These guidelines reflect the requirements of a joint State-Commonwealth environmental 
assessment because the proponent needs to fulfill the requirements of the Commonwealth's 
Environment Protection (Impact of Proposals Act as well as satisfying the EPA's 
requirements for an ERMP. 
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evaporator pond layout; 

bitterns discharge - nature of receiving environment; 

stability of bund walls under, storm surge, greenhouse effect rises in sea level and heavy 
rainfall conditions; 

sources of construction material; 

waste disposal: - for construction phase and for operational phase (left-over steel, hazardous 
chemicals, oily wastes etc); 

transport of materials and product; 

dredging requirements;. 

water supply sources and wastewater discharges; 

sewage treatment; 

workforce characteristics (construction and operating phases) 

- number 

- skills required 

- status (ie single, married); and 

proposals for decommissioning at end of project life or repair after catastrophic events or 
financial failure. 

Where there are in-built environmental controls or safeguards as part of the project design, 
they should be described as part of the proposal, and cross-referenced in the later 
environmental management discussion. 

Rehabilitation should be considered from the perspectives of: repair to areas outside of the 
proposal which may be affected by it as the result of catastrophic events such as cyclones, and 
rehabilitation at close of operation of the project. 

4. 	EVALUATION OF ALTERNATIVES 

The evaluation of alternatives should demonstrate to the reader how choices of location, 
technology, techniques, etc, have been proposed so as to protect the environment. A description 
should be given of how the proposal has developed and the degree to which development 
alternatives have been examined. 

Consideration of alternatives should be integrated throughout the document as well. For example 
consideration of alternative environmental management proposals should demonstrate their 
consequences on potential environmental impacts. As such this would be best discussed in the 
environmental management section. 
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Special attention should be given to the discussion on alternative options in respect to: 

- different scales of operation; and 

- various arrangements based on environmental consequences. 

When alternatives are rejected, the factors which led to their rejection should be clearly 
identified. 

The aim of this section is to lead the reader through the thought processes which led to the 
desired proposal and to outlined the factors which control its present form. 

5. 	EXISTING ENVIRONMENT 

This section should provide an overall description of the environment and an appraisal of the 
physical, ecological and social systems likely to be affected by all aspects of the proposal, but 
should concentrate on the significant aspects of the environment subject to potential impact from 
the development. Only the habitats, resources, potential resources and communities and 
individuals (eg sheep station owner/operators), which could be influenced by the project should 
be described. Excessive descriptions which are irrelevant to the impact of the proposal tend to 
detract from the document. 

Discussion of the regional situation within which the project site is situated should be provided 
before discussing the project site. Conceptual models or diagrams could be provided to illustrate 
and synthesize the interactions between the physical and biological aspects of the habitats and 
resources discussed. 

In particular, the aspects of the environment relevant to, or impacted by the evaporative ponds, 
transport links, processing and project work force should be discussed. A good understanding of 
the local meteorology, soils and geology, land use, groundwater and biota and their interaction 
with existing water resources, levels of dust and other possible pollutants, should be 
demonstrated for the salt ponds, work force accommodation, transport corridor and port. It is 
important to consider the conservation status of flora, and fauna, and the recreational value of 
the area. 	 - 

Discuss the physical and biological processes which maintain the various habitats and resources. 
Assess the resilience of these habitats and resources to natural and man-made pressures, 
especially with regard to the marine and commercial environment (for example the fishing 
industry). 

This section should provide a description of the affected community and any subcommunities, 
highlighting their relevant characteristics (eg population characteristics, land use, economic 
base, lifestyle, stability and cohesion, existing and proposed infrastructure, services and 
facilities, etc). 

The discussion of the human environment should also include information on features and sites of 
cultural and scientific interests including any historical, archaeological or ethnographic sites. 

6. 	PUBLIC PARTICIPATION AND CONSULTATION ACTIVITIES 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the EAMP. This section should identity the types of 
activities undertaken (eg public meetings, interviews, letters, workshops, etc), the dates, the 
groups involved and the objectives of the activities. This information might best be provided in 
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table form. A summary of the concerns raised by various groups and individuals should also be 
documented. This section should be cross-referenced with the TMEnvironmental Managemenr 
section which should clearly indicate how each of these concerns has been addressed. 

7. 	ENVIRONMENTAL IMPACTS 

The proposal will impact on some significant and sensitive aspects of the regional environment, 
for example, the extensive stands of mangroves and blue-green algal mats on the salt flats 
behind these communities. It is necessary to discuss the individual impacts and then synthesize 
these so as to show the overall effect on the total environment. This is necessary for two reasons: 
firstly, to allow the reader of the document to draw conclusions on whether the proposal is 
environmentally acceptable, and secondly, to show that management programmes can be devised 
for various aspects of the proposal to manage potential impacts. 

The following list should be used as a guide but may not be exhaustive: 

impacts of infrastructure, especially from lighting (effects on residents and marine species 
such as nesting turtles), dust and noise from haul roads, stockpiles and conveyors; 
Impact of shore facilities (aesthetics, noise, dust, and their effect on mobile cyclone - prone 
coastline and the biological system); 

impact of evaporator ponds on tidal and freshwater flows - will they provide an enhanced 
environment for such organisms as brine shrimps, and therefore provide feed.for birds etc?; 

effect up the environment of bitterns discharge; 

/ 	
a effects of extraction of construction material for the bunds, and site rehabilitation; 

effects of breaches of the bunds, and how damage would be repaired; 

effects from shipping - ballast water, risk of fuel spillage; 

effects of dredge spoil dumping from shipping channel; 

- 	• workforce impacts 	 -: 

- location of construction camp 

- clearing for housing 

- waste disposal 

- potable water 

- rationale for integrating project workforce (operating phase) with existing community of 
Onslow 

- construction material sources (especially sand and/or gravel  sources) 

- local employment opportunities 

- need for additional licensing, infrastructure, services, and facilities 
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- use of local services and facilities by workers and their families 

- 	 - adequacy of existing power, water and sewerage facilities to meet needs/demands of 
workers and their famililes 

impact of extra population on existing community structure and dynamics 

impact of extra population on natural recreation locations (ie beaches, tidal creeks, river 
pools - company proposals - if any - to contribute to their management); and 

effect on viability of pastoral industry 

- access to water points 

- grazing lost 

- general access 

- stock disturbance. 

Consideration should be given both the long and short-term effects of the project development 
and operation at the various locations where the project and associated activities may 
significantly impact on the environment, through investigations set up to examine the extent of 
changes introduced by the project to these areas. In particular, impact of bunding of the site, and 
alteration to salinity-tidal relationships as they influence the sensitive habitats such as 
mangroves, should be rigourously assessed. This may involve identifying appropriate 
monitoring sites prior to construction to provide a suitable baseline to assess disturbance. 

A thorough evaluation of the hydrological, and botanical impact on the terrestrial and marine 
environment of the proposal should be provided. Discuss effects of project and associated 
population on the existing environment, including any archaeological, ethnographic and heritage 
aspects, existing local population, proposed or existing nature conservation areas and the 
mangrove communities. The bitterns discharge area should be closely investigated. Baseline 
monitoring should be established prior to disturbance of the area so that ongoing studies have an 
appropriate reference base once the project is commissioned. 

This section should show the overall effect of the proposal on the total ecosystem and 
surroundings of the area. It will be necessary to address the impacts on the individual 
environmental components before a final overall synthesis can be made. In all cases where an 
assessment is made the criteria employed to assess impacts should be clearly stated. Wherever 
possible effects should be quantified and uncertainties highlighted. The synthesis should also 
include an assessment of the significance and timing of the various impacts identified. For 
example: 

- it may be useful to examine construction impacts separately from operational and 
decommissioning impacts; and 

- some of the infrastructure elements will have little or no ongoing interaction with the 
environment once they are established. 
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ENVIRONMENTAL MANAGEMENT 

An environmental management programme should be described on the basis of (and cross-
referenced to) the synthesis of environmental impacts previously outlined. The objectives, the 
scope and details of the programme should be described. Assignment of responsibility for 
environmental management structure should also be stated and commitments given, including 
(in particular) for the bitterns discharge, and rehabilitation of disturbed ground, such as the 
quarries for the bund construction material. 
It will be essential to discuss the proposed management programme in relation to current 
practices elsewhere in Western Australia and Australia for various aspects of the proposal. A 
description of research programmes that would provide information on the means of 
rehabilitation should be included in this section. 

Emphasis should be given as to how the environmental management programme will be adapted to 
respond to results from the monitoring programme. 

The procedures for reporting results of monitoring and environmental management to the 
appropriate authorities should be provided. Also summarise and, where necessary, detail 
management commitments described in this and earlier sections. 

CONCLUSIONS 

Conclusions of the overall impact of the proposal (including the role of ameliorative measures) 
should be stated together with an assessment of the environmental acceptability of the project. 

SUMMARY OF ENVIRONMENTAL MANAGEMENT COMMITMENTS 

Environmental management commitments should be summarised and numerically listed in this 
section. 

REFERENCE. (BIBLIOGRAPHY/ABBREVIATIONS) 

Glossary 

Provide definitions of technical terms used. Also define and explain units of measurement which 
may not normally be understood by the interested layman. 

Environmental Review and Management Programme Guidelines 

Guidelines which have been approved by the Environmental Protection Authority should be 
reproduced in the document. 
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1. 	INTRODUCTION 

Gulf Holdings Pty. Ltd. (Gulf) is investigating the establishment 

of a solar salt project in the Onslow region. As the project will 

involve a significant increase to Onslow's resident population, and 

physical changes and operations near the town, there is likely to 

be a significant impact on the community. 

	

1.1 	AIMS 

The aims of the report are threefold: 

to describe the information and public participation process 

undertaken by Gulf during the planning phase of the project, 

to document the issues (concerns and desires of the 

community) raised by that process, and 

to assess the likely social impacts of the project upon the 

community and to describe mitigation measures and 

undertakings by Gulf to manage these impacts. 

In so doing, the report highlights issues that were raised. Where 

;n :s1ie has already been resolved through the public participation 

process this is noted. Issues that require further negotiation are 

highlighted for discussion in the ERM?. 
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2. 	DESCRIPTION OF ONSIJOW 

	

2.1 	LOCATION AND CLIMATE 

Onslow is a small isolated coastal town located 1400 kilometres 

from Perth, 82 kms north west of the Northwest Highway, 5 hours 

drive from Carnarvon in the south and three hours from Karratha in 

the north. 	A sealed road links Onslow to the Northwest Highway. 

Private arrangements must be made to link with the regular coach 

services on the highway. The town is serviced by a weekly Skywest 

Cessna flight from Karratha which uses the unsealed airstrip. 

Summers are hot (mean max. 35.50 C), whilst winters are mild (mean 

max. 27°C) (State Planning Commission, 1989). The winter climate 

is therefore attractive to tourists from the south west, whilst all 

year round Onslow provides some relief for inhabitants of inland 

mining towns. 	Onslow experiences "serious blows" (cyclones) every 

few years during summer in common with other coastal Pilbara towns. 

	

2.2 	POPULATION 

According to the 1986 ABS figures there are 327 whites and 197 

Aboriginal people (a total of 524) resident in Onslow. Of note 

also were 226 visitors on June 30 1986, the peak of the tourist 

season. 	Of the total counted (750), 514 (68%) were over 18 

years. 	From this one could assume that the permanent adult 

population of Onslow is around 360 (ie. 68% of 524) (see Table 1). 

Anecdotal local information puts the 1989 population at between 800 

and 1000, including surrounding pastoral stations, Barrow Island 

and the temporary Wapet construction camp (of about 200 people). 

There are 175 houses in Onslow (Shire of Ashburton). 



2.3 	SUB-COMMUNITIES 

Onslow has a number of identifiable groups making up its community: 

a) 	the Whites, which include: 

long term residents, who have strong links with the 

town 

the short term residents who come to do a tour of duty, 

such as the Government employees and who have not 

developed any significant personal investment in the 

town issues 

seasonal visitors or tourists, most of whom are of 

retirement age and who return year after year to sit 

out the southern winter 

fly-in fly-out construction workers. 

- 	 b) 	the Aboriginal community, which includes: 

members of the original tribal groups centred on the 

Cane and Ashburton Rivers (the Noala, Jadira, Talandji 

and Buruna); 

members of other tribal groups from inland areas 

including Panjima from Wittenoom and Innawonga from Tom 

Price. 

As a result, Onslow is inhabited by people of mixed tribal origin 

and there are no readily identifiable tribal groups in the area. 

However, a loose grouping based mainly on present residential area 

is evident in the town: 

the community loosely referred to as the Noala, whose members 

live scattered throughout the town; 

the Bindi Bindi Community who live at Bindi Bindi village on 

the edge of town; 

the Peedamulla Group who run the Péedamulla Station; 

the Rocklea Group (mainly Innawonga), a new group who are 

about to take over Rocklea Station. 
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2.3.2 Interest Groups 

During discussion into the impact of the salt project, several 

specific interest groups have been identified as follows: 

the local fishermen whose main interest lies in minimising 

the impact of the project on their fishing grounds 

the 'Clark Place Group' (also known as Whispering Sands), 

whose concerns relate to siting of the wash plant and loading 

facilities, and the consequent noise, close to their homes 

the combined Aboriginal groups, whose main concerns relate to 

sacred sites, education and employment opportunities for 

their young people. 

- 	 d) 	the pastoral stations, which include Peedamulla, Urala, and 

-- 

	

	 Mindaroo, whose concerns relate to the use of station land 

either now or in the future should Stage 2 eventuate. 

2.4 	COMMUNITY SERVICES 

Presently, Onslow is the administrative headquarters of the Shire 

of Ashburton, although the Shire will be relocating in 1990 to Tom 

Price. 	IAgencies in the town that provide a community service 

include the Department for Community Services (DCS), Education 

Department (pre-School, primary school, limited curriculum High 

School, and some supervision for Distance Education), Community and 

Child Health Service, Hospital (with no resident doctor), Police 

Department and Department for Social Security. The Shire operates 

a small library. 

Commercially, there are two supermarkets, one general store, one 

bakery, a post office, and two service stations. There is no full 

bank facility, no hairdressing salon, no butcher, no specialty 

greengrocer etc. 	For these and other services residents travel to 

Karratha, although one local resident runs a hairdressing service 

from home. 
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2.5 	RECREATION FACILITIES 

Facilities for leisure and recreation are few. There is one hotel 

and restaurant and one licensed sportsmans club, two tennis courts, 

one basketball court and a grassed oval. There is no organised 

sport except that arranged from time to time by volunteer leaders 

of the local youth group. 	The present Youth Centre provides the 

only recreational outlet for young people in town. There is a 

small playgroup, and a small Womens Learning Centre which is 

currently looking for a home. 	The Sportsmans Club provides an 

alternative "watering hole" to the Hotel, but organised sport and 

the type of sport depends on the leadership of the Club at any 

given time. 

	

2.6 	ECONOMIC BASE 

As previous studies show, there is little economic base to the town 

(Establishing Priorities for Onslow, 1985) . 	Apart from a local 

fishing industry and limited tourism, the town's economy appears to 

rely heavily upon provision of government funding and services (see 

Tables 2, 3 & 4). 

A small seasonal fishing and prawning industry (7 boats) operates, 

as does a pearling company. 	The town also services surrounding 

pastoral stations. Onslow is the mainland base for several 

offshore oil and mineral exploration activities. 

The major employers in the town are the Hospital, the Shire, and 

the various Government departments. Wapet, which has maintained a 

fly-in/fly--out construction camp at Onslow for the past 18 months 

has provided employment for 30-40 "locals" (ie. people they have 

not had to fly in) and have used local contractors as much as 

possible. 	ATCO which runs the Wapet construction camp has employed 

2-3 locals permanently during the construction phase, as well as 

some casual labour. As well, all the bread and vegetables for the 

camp were bought locally, and their barge fuel is bought through 

the local contractor. 

The construction phase is now finished, but there will still be 9 

or 10 locals employed fuiltime. The camp is to be removed in 1990. 
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The 1986 ABS figures put the workforce in Onslow as 294, while the 

number of employed people was 253. Of these 93 were employed by 

the Commonwealth, State and Local Government sector, with 148 

employed by the private sector and 10 not stated. The main stated 

areas of private sector employment were Fishing, Mining, 

Manufacturing, Construction, Wholesale and Retail Trade, 

Transportation and Storage, Finance, Property and Business 

Services. The number of unemployed was 41. 

Current Social Security figures (Nov. 1989), put the total number 

of recipients of Pensions and Benefits as 127 (30 age pensions, 17 

invalid pensions, 38 sole parent pensions, 37 unemployment benefits 

and 5 special benefits). It is not specified how many spouses and 

children these benefits are supporting. 

These figures indicate that there are 220 recipients of either 

Government salaries or benefits in a total resident population of 

524 (ie. 42%) (Table 3). 

The relative dependence of Onslow on Government funding, compared 

to the Pilbara and Western Australia, is demonstrated in Tables 2, 

- 	 3 and 4. 

2.7 	TOURISM 

According to the 1986 ABS data and local tourism operators, Onslow 

attracts about 200 long term visitors each year who stay at the 

caravan park between April and October (ie. during the southern 

winter). 	There is also tourist accommodation in chalets and the 

hotel. 	There is space in the caravan park for about 114 caravans. 

Sun Chalets (the former Tryal Lodge) can accommodate about 44 

people in 9 chalets and 4 motel units. 

Apart from offshore fishing, Onslow lacks the natural attributes 

which attract large scale tourist developments (SPC 1989). 

However, according to the Shire, there is pressure to provide 

'seaside' accommodation to inhabitants of the inlandmining towns. 

Currently the Shire is attempting to provide 30-40 private building 

lots to accommodate this demand. 
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The newly formed Tourist Progress Association is attempting to 

attract people from inland to have their holidays in Onslow and 

hope to put in place plans to achieve this. 

	

2.8 	SUMMARY 

Onslow is a small isolated town without any real economic base. It 

has a pleasant winter climate although it has not as yet attracted 

any large scale tourist development. 	The pace of life is slow. 

The lack of a common purpose has produced a community without much 

internal cohesion. 	The community relies on external support and 

upgrading of public facilities and sezvices has been difficult to 

justify with the result that progress has been slow. 	Thus Onslow 

has the reputation of being the lat undeveloped town in the 

northwest (Webb, 1983). 

	

3. 	INFORMATION AND PUBLIC PARTICIPATION PROGRAMME 

In order to inform the local community about the project, and to 

involve them in the decision making process, Gulf has undertaken an 

information and public participation programme which has evolved as 

follows. A summary is provided in Appendix 2. 

On 20th July 1989 a meeting was held at the Department of Resources 

Development (DRD) where Gulf briefed officers from eleven 

Government departments and the Ashburt4n Shire President and Shire 

Clerk on the proposal to set up a salt works at •Onslow. A brief 

description of the project and a set of maps was provided. 

Shortly after Gulf submitted its Notice of Intent to the EPA, a 

Public Meeting was held on 4th October 1989 at Onslow at which 

representatives of Gulf outlined the proposal and the Environmental 

Assessment procedures and the way in which the public could comment 

on the proposal, both during the planning of the project and also 

during the public review period of the ERMP. 	Maps and a brief 

description of the project were handed out (Appendix 1). 
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This meeting attracted between 150 and 200 people, which represents 

a. large proportion of the adult population of 0nLow. 

meeting an invitation was made to the audience to come forward with 

their concerns, and the names and phone numbers of Gulf directors 

and their consultants were provided for future reference. As a 

result, a number of individuals and groups made contact and these 

have been followed up with meetings, correspondence and phone calls 

(see Appendix 2). 	. 

In the days following the meeting, local community groups and 

individuals were contacted and visited and points of view and local 

observations on the project were obtained. 

On 17th October, Gulf directors and their consultants attended a 

full Council meeting of the Ashburton Shire at Onslow. The project 

was discussed and the Shire communicated to Gulf its desires and 

concerns. 	Following this a tour for Councillors of the washplant 

and stockpile site and jetty location was conducted. A follow-up 

letter detailed the issues raised by the Shire. At this time, 

follow-up meetings were held with groups and individuals identified 

in the previous visit (Clark Place Group, Bindi Bindi community, 

etc.). 

In early November a Community Liaison Committee was formed by the 

Shire President to facilitate the flow of information from the 

company to the community and vice versa. This committee included 

representativesof the various interests within the community. 

This committee had its initial formative meeting on 8th November. 

Gulf was invited to become a member of the Committee in time for 

its second meeting, which Gulf attended on 13th November. At this 

meeting the committee resolved to be known as the Onslow Residents 

Liaison Group - Salt Project (ORLG). 

At the time of writing this report the ORLG meetings are ongoing. 

The following section describes the various concerns and desires 

that have been raised by different interest groups within the 

Onslow community over the course of the public participation 

programme. 



-9- 

	

4. 	IDENTIFIED COMMUNITY ISSUES 

At this stage, it appears that the majority of the local population 

sees merit in the project proceeding, though with certain 

reservations listed below. 	Despite the community dividing on 

certain issues it is recognised and generally appreciated in the 

town that the project has the potential to bring a number of 

benefits to the town. These include: 

increased employment opportunities 

greater tourist attraction 

more stable economic base 

more justification to upgrade public services and facilities 

common focus for town 

more organised sporting opportunities. 

A more detailed description of these benefits is given in Section 

5.4. 

	

4.1 	CONCERNS 

The following are the major concerns identified in the community: 

4.1.1 Location of Jetty 

This is one of the major concerns as it implies that: 

a structure will be built on Back Beach which is seen as a 

recreational area and a possible residential area 

the washplant and stockpile will be located close by (see 

4.1.2 below). 

4.1.2 Location of Washplant and Stockpile 

This is the other major concern as it implies that: 

a) 	activities associated with these facilities which may 

generate noise, blowing salt and a visible salt pile will be 

close to the existing Clark Place residential area. 
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Both 4.1.1 and 4.1.2 led to the request by the ORLG for Gulf to 

review alternate sites for the jetty and associated facilities (see 

Section 5.2.1). 

4.1.3 Back Beach 

The concerns are for the protection of Back Beach as a recreation 

area, and that the physical presence of the project will not leave 

enough room for the town to expand (see 4.1.1 and 4.1.2 above). 

4.1.4 Dischargpf Bitterns 

This concern relates to potential impact on tourism at Four Mile 

Creek and the effect upon the fish nurseries. 

4.1.5 Fishing_Industry 

The local fishing industry is concerned about the potential impact 

on their livelihood, including: 

the potential exclusion of fishing boats from any new 

shipping lanes and restrictions in existing fishing grounds 

due to shipping lanes, navigation markers etc. 

impact of bitterns (see 4.1.4 above) 

freshwater flushing of the tidal creeks. 

4.1.6 Tourism 

Some people have questioned the general impact of the project upon 

tourism: e.g. 

impact on future major new tourism projects? 

would it make Onslow less attractive to those who presently 

come for the peace and quiet the place offers? 

will the construction of the ponds decrease access to the 

coast east of Coolgra Point across the flats? 



4.1.7 Cyclones and Fn 

Concern was expressed that during cyclones: 

heavy rainfall, high tides and wave action may separately or 

combined, cause a breach of the pond walls leading to 

flooding of the town and its surrounds 

runoff from inland which flows across the flats will be 

diverted possibly increasing the risk of flooding. 

4.1.8 Pastoral Industj 

The owners of Peedamulla Station have concerns relating to 

potential increased tourist access through the station, which would 

be an exacerbation of an existing problem if access across the 

flats is closed, and to payment of the rates for station land 

utilised by Gulf. 

The owners of Urala Station have a concern which relates to Stage 2 

if implemented. 	For the purposes of this report which deals with 

Stage 1 only, this concern is noted, as any work associated with 

Stage 2 will require a new Notice of Intent and subsequent 

assessment by State Agencies. 

4.1.9 Contributions to the Town by Gulf 

As the contributions of other industries (ie. the offshore oil 

industry) to Onslow are perceived to have been minimal, the local 

community lacks faith in big company "promises" and therefore there 

is concern that Gulf should contribute something tangible to the 

town town apart from the indirect benefits associated with the project 

such as upgraded infrastructure and more employment opportunities. 

4.2 	DESIRES 

The following are the major desires expressed by the community: 
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4.2.1 Medical Officer 

There is a desire for a full-time or at least more frequent visits 
from a doctor. 

4.2.2 upgraded School and Child care Facilities 

A desire for an upgraded high school has been expressed. 

4.2.3 Company Contribution to Community Resources 

There is a strong desire that Gulf contributes to some community 

facilities in the town (see 4.1.9 above), although as yet the ORLG 

has not made a clear statement of priorities on this issue. 

4.2.4 More Organised Sporting Activities 

A desire for more organised sporting activities, especially for 

children, has been expressed. 

4.2.5 Employment Opportunities 

There is a strong desire expressed by sections of the community for 

employment opportunities for locals. 

4.2.6 Public Access to the Jetty 

There is a strong desire that the public has access to the jetty. 

4.3 	SUMMARY 

Whilst an outsider can see that the project will generate a number 

of benefits to Onslow, the local community does have concerns over 

aspects of the project and a number of desires should the project 

proceed. 	The following section contains a discussion on whether or 

not the benefits associated with the project will outweigh the 

locals concerns. 
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5. 	SOCIAL IMPACT ASSESSMENT 

5.1 	INTRODUCTION 

As part of this report an assessment of likely impacts generated 

by the project is made, together with a description of mitigation 

measures to be undertaken by Gulf. Some of the impacts relate to 

specific concerns already identified through the public 

participation process, whilst others relate to more general 

issues which have relevance to state agencies. A summary is 

provided in Appendix 3. 

5.2 	IDENTIFIED LOCAL IMPACTS 

5.2.1 	Location of Jetty,_Washpiant and Stockpile on Back Beach 

Location of the jetty and associated facilities is seen by Onslow 

residents as the major concern because of their proximity to the 

Clark Place residential area and its impact on Back Beach. This 

is a legitimate concern for the Clark Place residents as noise 

generated by the facilities during loading is likely to exceed 

accepted noise standards if not properly managed. The salt pile 

will also be visible if not screened and there is a concern of 

blowing salt. 	In addition, the proximity of the facilities to 

this residential area is perceived by some of the residents of 

Clark Place and the community in general to encroach on their 

personal and town space. 

Apart from, the Clark Place concerns, there does appear to be a' 

general consensus that a jetty at Beadon Point would be of 

benefit to local residents and an attraction to tourists. 

5.2.1.1 Rationale and Proposed Management 

The site of the jetty is dictated by the locationof deep water 

off Beadon Point. 	In order to demonstrate the costs associated 

with the jetty at other locations, Gulf has provided comparative 

costings which show that a jetty and associated dredging at any 

other location costs around $20 million more, which would make 

the project unviable. 
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Gulf acknowledges that noise is a concern with the stockpile and 

washplant in their preferred position. However, Gulf points out 

that the time when the noise will be a more significant problem 

is during loading of the ship which is expected to take no more 

than 24 hours once a week. 

To address this issue, Gulf has commissioned independent opinion 

as to the likely noise levels to be experienced. As a result, 

Gulf has undertaken to construct bunds between the houses and the 

sources of noise to reduce noise levels to within the limits set 

for residential areas at night. 

Following a meeting with Clark Place representatives, and a 

subsequent ORLG meeting, Gulf is investigating the implications 

of relocating the washplant and stockpile to the south-west, 

which the residents have agreed would answer their concerns. 

With regard to the visibility of the stockpile and plant from the 

residential area and Back Beach, Gulf has undertaken to plant the 

bunds in order to screen the areas as much as possible. This 

would also serve to meet the request of the Bindi Bindi community 

to grow and provide young trees for the Company, thereby 

providing job opportunities for unskilled people. 

Experience at, other salt fields shows that salt does not blow as 

the, salt has some residual moisture which causes a crust to form 

upon the stockpile. 	This was verified by some of the local 

residents who had personal experience at other saitfields. 

The only impact of the jetty on Back Beach will be its visibility 

as it will be an open trestleway and will not affect access along 

the beach or swimming. 	It will, however, create opportunities 

for fishing. 

The concern about intruding on recreational space on Back Beach 

is acknowledged. 	To this end Gulf has confirmed that it will 

build fishing platforms and to allow public access to parts of 

the jetty at appropriate times (e.g. when shiploader not 

operating) if possible. Gulf is in the process of investigating 

its public liability in regard to this.  
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The concern about intruding on possible future residential land 

is also acknowledged, although this possibility appears remote 

due to planning difficulties (eg. unstable dunes and ethnographic 

site) and historic small lack of demand for residential land in 

Onslow (SPC 1989). 

	

5.2.2 	Discharge of Bitterns 

Discharge of bitterns has potential to impact upon vegetation and 

fish nurseries. 	In addition, there is concern about discharging 

bitterns into Four Mile Creek which is a recreation fishing area. 

5.2.2.1 Rationale and Management 

The original plan to discharge bitterns into Beadon Creek and 

then into Four Mile Creek has changed. 	As a result of 

discussions with local people, Gulf has agreed to move the 

discharge area to Middle Creek, the next creek west of Four Mile 

Creek. 

The concern about the effect of the bitterns upon biological 

communities is discussed in the ERMP. 

	

5.2.3 	Fishing Industry 

There is some concern that the project will impact upon the 

fishing industry. 	This is a legitimate concern because the 

exclusion zone around the dredged channel and navigation markers 

falls within an existing fishing ground, thereby limiting the 

area available for trawling. 

The potential impact of bitterns and fresh water flushing is 

discussed in the ERMP. 

5.2.3.1 Rationale and Management 

The concerns about affecting part of one of the trawling grounds 

are acknowledged and discussions have been held with the local 

fishermen and Fisheries Department in an attempt to clarify the 

issues. It is acknowledged by the fishermen that this ground is 
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not one of their main fishing areas as catches there have been 

poor in recent years. Nevertheless, Gulf has undertaken to make 

representations on behalf of the fishermen in securing 

replacement areas if possible, and to provide unloading and 

fuelling facilities on the jetty if desired. 

5.2.4 	Tourism 

There is a concern that the project may affect future tourism 

opportunities. 

Recent studies of Onslow (State Planning Commission 1989) have 

shown that the future viability of the town rests with tourism or 

industry or both. 

Advice from the Tourism Commission is that Onslows tourism growth 

over the foreseeable future will be at a slow but steady rate. 

While there have been some expressions of interest by individuals 

in establishing tourist facilities at Onslow, there are no 

definite plans known, apart from the Shire's proposal to create 

an extra caravan park. 	Other towns such as Broome and Exmouth 

could expect to attract large numbers of tourists, and even Point 

Samson is more likely to be a focus for inland holidaymakers, 

once the asbestos is cleaned up. Also large numbers of units 

have been made available in Dampier for low cost, short term 

accommodation. 

Onslow has no uniquely attractive features that are not available 

to visitors elsewhere on the Pilbara coast. 	Its isolated 

character does attract a certain type of tourist (eg. the 

retirees looking for a quiet escape from the southern winter and 

the offshore fishermen) but not in huge numbers. 

Another limiting factor for Onslows tourist trade is its problem 

of access (ie. it is off the main highway and has no regular jet 

flights). 

Onslow is therefore unlikely to experience growth greater than 

the rest of the Pilbara region. 
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However, advice from the Tourism Commission indicatös that there 

is no reason that tourism and a well managed salt industry cannot 

be mutually beneficial. 	In fact, prospects for tourism could 

well be enhanced through provision of an extra attraction with 

its publicly available infrastructure and additional community 

services. 

I 5.2.4.1 Nanagement 

Gulf has undertaken to provide public access to parts of its 

jetty (see Section 5.2.2.1) and some of its ponds (providiig its 

public liability issues are resolved), as well as upgrading 

roads, carparks and pathways around Beadon Point. Accordingly 

the project should enhance the tourism potential of Onslow. 

The concern about access to Coolgra Point is unfounded. Gu ,f is 

required to upgrade the existing pipeline which will be laid 

alongside a new access road on a new bund. This road will be 

open and trafficable throughout the year, in contrast to the 

existing track which is sited on the surface of the flat and is 

prone to flooding. 

5.2.5 	Pastoral Industry 

i) 	Peedamulla: 

The concern about rating of station land utilised by Gulf 

has been resolved as Gulf iill assume responsibility for 

the rates of that land. 

The concern that construction of the ponds will decrease 

tourist access to the coast east of Coolgra Point across 

the flats and thereby increasing tourist access through 

their property, is unfounded. Gulf is required to upgrade 

the existing pipeline and its service road (as described in 

Section 5.2.4.1) which will be trafficable throughout the 

year. 

Urala: 

Stage 1 will not have a direct physical impact upon Urala 

Station except that it raises the possibility that sometime 

in the future Stage 2 may be built. Stage 2 will have an 
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impact on Urala as a brine channel will have to be 

constructed across the station. As this concern is not of 

direct relevance to Stage 1 it is noted for the future. 

5.2.6 	Contribution to Town 

With the new workforce there will be increasing demand for both 

formal and informal recreation, which includes fishing, swimming 

etc. 	This is likely to generate increased activities along 

beaches and tidal creeks in the area. Likew±se there will be - 

increasing demand for the grassed playing areas and the tennis 

courts and basketball courts which at present appear to be 

under-utilised. 	The stated desire of some for more organised 

sport, especially for children and youth, may become more viable 

in view of the increased population. 

The citizens of Onslow have also expressed a desire that Gulf 

contribute directly to the town. 

5.2.6.1 Management 

A new jetty is seen by most as a positive tourist attraction. 

Although the preferred jetty location is on Back Beach, one of 

the main swimming beaches, it will provide an accessible facility 

that will be hopefully open to the public. Gulf has indicated 

that it will contribute to a cycleway linking the town to the 

jetty, seal a new carpark at the base of the jetty and provide 

fishing platforms on the jetty. 	Public liability insurance 

issues relating to public use of the jetty are yet to be 

finalised. 

Gulf has also indicated it will provide a swimming, windsurfing 

beach and backup BBQ facilities on one of the islands in the salt 

ponds, subject to resolution of ongoing management 

responsibility. 	This will provide for clean and safe saltwater 

recreation. 	As yet, however, the community through the ORI1G has 

not yet made a clear statement of priorities on this issue. 

These commitments to contribute to the town will provide a number 

of benefits with few disbenef its. 
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In addition, if the suggestion made in Section 5.5 that a 

community worker be employed is adopted, one of his tasks could 

be to organise recreational activities involving both new and old 

residents. 

5.3 	OTHER POTENTIAL IMPACTS 

5.3.1 	Increased Population 

The operation phase is expected to require approximately 60 

workers, of which it is hoped at least 50 will be married. It is 

in Gulf's interest to employ local people as much as possible, to 

reduce their housing and relocating expenses. 	However, the 

skills required may not be readily available. As a conservative 

assumption for the purposes of this analysis, it is assumed that 

10 local workers are employed. In this scenario some 40 to 50 

new families would come to the town. 

Based on information supplied verbally by DRD, every two project 

jobs may result in one non-project job. With each married couple 

having 2.1 children (Aust. Families, ABS. 1982), it can be 

expected that the increase in population could be up to 250 as 

follows: 

Project 	40 families = 2 adults + 2.1 children = 80 + 84 = 164 

Non-Project 	20 families = 2 adults + 2.1 children =40 +42 = 82 

120 126 246 

10 singles 	 10 

256 

It is likely that some non-project jobs will be taken up by 

locals or wives of new workers so that the increase in population 

is more likely to be around 200. 

Given that Onslow's population is around 600-800 people, the 

workforce associated with the project will lead to a significant 

increase in the town's resident population, which in turn will 

put pressure on supply of residential land, community facilities 

and provision of services. 
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Although in terms of numbers in the town, the new population will 

effectively replace the Wapet construction force, the nature of 

the population will be different. The operational workforce will 

actually become part of the citizenship of the town and will need 

to be catered for by town infrastructure, which has not been the 

case with Wapet. 

This additional resident population is likely in the long term 

to benefit the town in that there will be increased commercial 

and social activity and probably more justification to upgrade 

services and facilities. 	However, if the services are not 

upgraded there would be increased stress on limited resources. 

5.3.2 	Schools and Pre-Schools 

Based on 2.1 children per family, there could be an increase of 

children in the town of 100-130. 	According to Ministry of 

Education statistics, the average number of children per dwelling 

unit who require government schooling is 0.75, with the highest 

recorded at Tom Price, of 0.9. Using these figures, the most new 

enrolments one could expect to the schools would be around 45 

(0.75 x 60). 

Currently there are 97 children enrolled in primary school, 41 in 

pre-primary and 25 secondary students. 	The secondary school 

operates on a unit curriculum with a limited choice of options 

because of small staff numbers (2) and small student numbers. 

There are a few distance education students. At least 50% of 

Year 7 students leave Onslow for their secondary education, going 

either to Karratha or Perth. Two thirds of the primary school 

students and all the secondary students except those doing 

Distance Education are Aboriginal. 	Projected figures for 

enrolments in 1990 are slightly higher than current figures. 

According to the school's Headmaster, the school could physically 

accommodate an extra 50 children in existing buildings, although 

more resources would be required (ie. teacher, teaching aids, 

library books etc.). 
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The Ministry of Education, Buildings Director, advises that, 

subject to the Shire giving approval to the new school site as 

shown on the Town Planning scheme, the increased numbers for the 

school and pre-school would give added impetus to plans to 

relocate the school in the foreseeable future. Further, should 

District High School Classification be desired by the Onslow 

community, the only requirement would be the regular attendance 

of more than 25 students over a period of time. 

The pre-school centre's lease with the Shire expires at the end 

of 1989. 	It is understood that the Shire has reason to want the 

demountable pre-school building to be moved onto the school site, 

but the Education Department is resisting this move until a 

decision whether or not to relocate the school is made. 

The influx of children as a result of the project should enhance 

the chance of better education opportunities in the town. 

5.3.3 	Increased Pressure on Medical and Public Health Services 

Discussions have been held with the Director of Health for the 

Pilbara, Matron of Onslow Hospital, and the Visiting Dentist. 

The Director of Public Health, Midwest Regional Office, which is 

responsible for the hospital is yet to take up his position. 

Currently, the health services available are: 

One 12 bed hospital 

A visiting, doctor from Exmouth for 2 days per week 

One relieving Community Health Nurse 

Two Aboriginal Community Health Aids 

One visiting Dentist for 1 day per fortnight, and 1 week 

every two months 

The Flying Doctor Service 

The influx of a new resident population implies that services 

will need to be expanded. 	The town's desire for upgrading of 

medical services is likely to be justified if the project goes 

ahead. 	It is understood that the wish for a full-time Medical 

Officer has already been approved by the Health Department, but 
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that this has not yet transpired, partly because of lack of 

appropriate accommodation. 	A resident Doctor would create his 

own need to increase the number of hospital beds, as there would 

be less need to fly seriously ill people out to Regional 

hospitals for near full-time medical care. 

The Community Health nurse is already working to capacity and 

there could be a need for extra help, although the Aboriginal 

population, which is her main area of work, is unlikely to 

increase. 	There could, however, be some justification for a 

Child Health nurse. 

The visiting Dentist reports that he could easily cope with 

double the population as he is underworked at present. 

5.3.4 	Department for Community Services 

Presently the Department employs one District Officer to deal 

with welfare issues in the town. She reports that the town has a 

high level of frustration, drinking problems and domestic 

violence, related to the lack of resources and facilities. The 

project will provide more resources and facilities and real 

employment opportunities in the town which may assist in reducing 

these problems. 	It is understood that a recommendation in a 

document being prepared by a Working Party of the Department of 

Regional Development and the North West is that employees new to 

the north and especially their wives should undergo some kind of 

orientation programme to prepare them for the way of life and 

unexpected costs of living and to minimise "culture shock" and 

resulting social problems. 

Gulf could be well advised to appoint a skilled community worker 

for the first 6 months to help families settle in, to ensure a 

stabilised workforce. This would be of benefit both to newcomers 

and existing residents (see Section 5.5.1). 

ki 
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5.3.5 	Police 

Discussions with the local police indicate that their current 

force of three and one Aboriginal Aid, plus one new staff member 

(applied for), would be able to cope with the predicted increase 

in population. This has been confirmed by advice from the Police 

Department. 

	

5.3.6 	Housing 

The project population will generate a requirement for 40 new 

houses, plus single accommodation for say 10 workers. As these 

cannot be accommodated in the existing Onslow, a new sub-division 

is being planned south of the hospital. 	Currently discussions 

are being held with the Department of Lands Administration (DOLA) 

for release of sufficient blocks to accommodate both the project 

workforce and' additional spinoff workforce, as well as the 

already identified demand from inland towns for recreational 

housing. 

5.3.6.1 Management 

Gulf is committed to providing appropriate housing in conjunction 

with DOLA, Homeswest and the Shire in town and in a new suburb 

where project homes are mixed with non-project homes. 

	

5.3.7 	Commercial Enterprises 

The increased demand for commercial enterprises will create new 

opportunitiesfor the existing as well as new. businesses. 

Perhaps the extra population will be sufficient to support some 

new facilities which are currently absent, e.g. bank, newsagent, 

chemist etc., which could be seen as a benefit to the town. 

	

5.3.8 	Character and Lifestyle 

As the new population will be housed away from the immediate 

commercial centre, any detrimental physical impact on the 

townscape will be minimal. 
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While there is the potential for the project population to form a 

new group in the town, this will be reduced as far as possible by 

mixing the project and non-project hou$ing in a new 

sub-division. 	Part of the role of the community worker would be 

to ensure that this did not occur (see Section 5.5.1). 

Some people have described the town as 'cliquey' and lacking in 

community cohesion and civic pride, which possibly stems from its 

lack of common purpose and real employment opportunities. Others 

have described it as quiet and restful (sleepy backwater) which 

has led to their retirement there. The young people with young 

families appear to want some progress in the town for the sake of 

the children, whereas the older generation who want a peaceful-

retirement would be just as happy if no change takes place. 

Clearly a potential benefit is the generation of community 

cohesion through creating a purpose or focus for the town, 

especially with the forthcoming departure of the Shire Offices 

and its administrative workforce. 	The project does, however, 

have 	the potential disbenef it of altering Onslow's sleepy 

atmosphere. 

5.3.9 	Change in Population Nix and Characteristics 

Clearly the increase in population will alter the age, racial and 

employment ratios. 	As described above, it is likely there will 

be more Whites and more employed personnel. This in turn will 

generate more disposable income in the town which presumably will 

be of benefit to the commercial enterprises. 

As in other north west towns there is a possibility of the 

Aboriginal community becoming more marginalised. However with 

the creation of employment opportunities and the availability of 

training schemes this potential can be minimised if the 

Aboriginals are able to make use of the opportunities offered. 

This is discussed later in Section 5.3.11. 
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5.3.10 	Archeogcal and Ethnogrphic Sites 

This aspect is covered in a separate report prepared by R. 

O'Connor and G. Quatermaine, the Consultants requested by the 

- 	 Aboriginal community to deal with their sensitive issues. 

5.3.11 Emplpymen.t 

Employment is one of the recurring questions raised by the 

townspeople, both White and Aboriginal. 	Despite this stated 

desire, some doubt has been expressed by both locals and 

government officials as to: 

whether the required level of skills would be available in 

the town, and 

the real desire by some of those not currently employed to 

obtain full-time employment. 	It is understood that jobs 

are actually available in the town to those who are serious 

about employment. 

Some have expressed desire for the project to go ahead so that by 

the time their children are ready to leave school in the 

foreseeable future, there will be more chance of jobs for them in 

the town. 

5.3.11.1 Rationale and Management 

Construction of the project will be put out to tender and the 

construction company will employ its own workforce. It can be 

anticipated that locals with relevant skills will be used where 

possible. 	Discussion with Wapet reveals that local contractors 

were used successfully during their construction phase. 	It is 

anticipated that this phase will take about six months, and that 

the workforce will be accommodated in a newly created caravan 

park in the area currently occupied by the Wapet construction 

camp. 
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The size of the workforce will not exceed 100 people during the 

major phases of construction. Between these phases the workforce 

is unlikely to exceed 50. 	It is therefore expected they will 

have no more effect on the town than the existing Wapet workforce 

of 200, except that they will contribute more to the town as they 

will not be on a fly-in/fly-out basis. 

Gulf has stated that it would actually prefer to employ local 

people to run its operations as: 

it would be less expensive because of housing and removal 

requirements, 

there would be immediate workforce stability, 

they have a responsibility to the community of which they 

are about to become a part. 

Accordingly Gulf is cornmatt'cd to the following: 

Gulf will be an equal opportunity employer 

Gulf will give preference to local Onslow residents 

These commitments are given because a trained and semi-trained 

resident labour force, with ties to Onslow will provide a stable 

workforce which will not only benefit Gulf but also the community 

itself. 

In making these commitments it should be recognised that the 

basic aim in the early stages of operation is to get the project 

up and running on a viable economic basis. 	Once this is 

achieved, Gulf will be in a position to help in the on-site 

training and upgrading of local skills. 

To this end, it has met with relevant government agencies to help 

in the preparation of training programmes, aimed at developing 

the specific skills in the community that the company will 

require in its operations phase. 



- 27 - 

The Aboriginal Affairs Planning Authority, the Commonwealth 

Department of Employment Education and Training (DEET), and the 

State Department of Employment and Training (DET) have all 

expressed a desire to establish training programmes for people 

who wish to upgrade their skills, and Gulf has made a commitment 

to being involved in the preparation of these schemes. 	At the 

time of this report, planning meetings are taking place with 

these agencies. 

Gulf recognises the special needs of the Aboriginal community in 

competing for jobs on the open market. In view of that, and as a 

result of discussions, Gulf is committed, subject to Project 

approval, to employ in conjunction with Commonwealth Department 

of Employment, Education & Training (DEET) a special person to 

liaise on the Company's behalf with the Aboriginal community to 

establish an Aboriginal Employment Action Plan. This person in 

turn will liaise with a community based resource person which the 

State, via Department of Education & Training (DET), has 

committed itself to provide. 

The Company also commits itself, via this Liaison Officer, to 

create specific employment training strategies (eg. providing 

opportunities on site for work experience); and to provide 

opportunities for training courses in conjunction with DEET 

(where the Company provides supervision and plant as required 

with wages being negotiated with DEET.) 	Where appropriate the 

Company undertakes to train additional workers in specific skills 

and tasks, and provide opportunities for formal industrial 

training (eg. traineeship apprenticeships). 	These commitments 

are made with the proviso that it is within the Company's 

capacity to do so. 

The overriding parameters are that the Company must be able to 

operate effectively, bearing in mind that it has a limited skill 

capacity that lends itself to such training. 

In summary, the Company has a strong and positive attitude to 

training local people as an investment in its future workforce. 
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In addition to this there is the possibility of some unskilled 

jobs not directly related to the salt fields operations (eg. tree 

raising and planting and maintenance). Gulf has indicated that 

it is prepared to contract out this work to Bindi Bindi village, 

who have expressed an interest in such an activity. 

The net result of the project is that it will increase 

significantly the local employment opportunities. 

5.4 	ASSESSED POTENTIAL BENEFITS 

As part of the assessment it became apparent that.the project has 

the potential to provide a number of benefits to the town and the 

nation. These are summarised below: 

Jetty.  

The jetty, its fishing platforms and the sealed carpark at 

its base will be an asset that will be available to the 

public (provided public liability issues are resolved). 

This provides locals with an additional facility as well as 

a town attraction for tourists. 	In addition, the jetty 

would be available for use by other industries in the 

future. 

Tourism 

Tourism could be enhanced by the provision of the publicly 

available infrastructure and commercial services provided 

by the project. 

Direct Contribution to Onslow by Gulf 

Gulf has proposed a number of ways in which it could 

contribute to the town. These include: 

public access to jetty with fishing platform 

loading and unloading access to fishing boats from 

jetty 

sealed cycleway linking jetty with town 

sealed carpark at base of jetty 

a swimming and windsurfing beach with back up 

barbeque area (at the first pond). 

However it remains for the ORLG to decide what would be 

helpful for the town. 
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Employment_Opportunities 

The project offers increased employment opportunities in 

the town. 

 

-- 	 The project and its resident population may provide reason 

for upgrading a number of public services including school, 

-- 	 child care and medical services. 	The project may also 

provide reason to move the school to the favoured location 

near the town oval - a site that will be central to the 

existing town and the new subdivision. 

Commercial 

The project will create new opportunities for business and 

better services for the local population. 

Economic Base 

The project will contribute substantially tothe economic 

base of the town, the need for which was highlighted in the 

report "Establishing Priorities for Onslow". This in turn 

may provide more justification to upgrade public 

infrastructure. 

Caravan Park 

Gulf proposes to use the Wapet camp and to convert it into 

a caravan park which will become available for public use 

as the construction workforce vacates it. 

5.5 
	

SUMMARY 

Based on this assessment and the proposed management measures, it 

is considered that the project will provide a range of benefits 

to Onslow with few disbenefits, though there are some local 

issues that have yet to be resolved. Despite these concerns 

there does appear to be a general consensus in the community that 

the project will benefit Onslow. 

Apart from pointing out the issues that require resolution, the 

following suggestions are made to Gulf. 
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5.5.1 	gestions: 

that Gulf appoint a skilled Community Worker or a Personnel 

Officer skilled in that area to provide an orientation 

program for families and to assist them to settle into life 

in the North and assimilate with the local community 

that. Gulf investigate the request of Bindi Bindi community 

to set up a nursery to provide vegetation for the project 

area and the new suburb. 
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6. 	CONCLUSION 

This report documents the public participation process undertaken 

by Gulf in its attempt to inform and involve the local community 

in the project and to obtain and address local concerns and 

desires. 	As a result of the process, which is ongoing through 

the, meetings of the ORLG, the local community has had every 

opportunity to become familiar with, comment upon, and contribute 

to, the project. 

The report also assesses the social impact of the project and 

- 	 outlines mitigation measures proposed by Gulf. 

On balance the community has expressed support for the project 

subject to resolution of several matters of concern. At the time 

1 	 of writing the following issues require resolution: 

jetty location 

stockpile, washplant location 

noise associated with the above facilities. 

These three related issues are of major concern to the local 

community. 

On the more general impacts, the project will create the need for 

more community services and facilities. Depending on ones point 

of view, the salt project will add to or detract from Onslow. 

Those who retreated to Onslow because it is a sleepy backwater or 

who live close to or will be affected by some of the new 

facilities have expressed concern at the change. 

Conversely, those seeking employment, a future for their 

children, more and varied community services and facilities 

(medical services, sports facilities) and a wider range of people 

from whom to choose friends, playmates etc., have welcomed the 

prospect of the project. 	 . 	 , 
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- 	 Because Onslow is off the beaten track, has no substantial 

economic base and lacks the natural features that attract large 

scale tourist investments, there has not and does not appear in 

the absence of this project to be any real justification to 

expend public funds in upgrading services and facilities in the 

town. 

With development of the salt project there will be some change. 

The project will create a different vista to the east where the 

ponds will be visible and on Back Beach where the jetty is 

located. 	However, there will be no noxious waste, no dust, no 

smoke, no smells, no heavy traffic through the town. While the 

additional workforce will add significantly to the permanent 

population, they will be accommodated in a new suburb so that 

Onslow should retain its relaxed atmosphere, and the day to day 

lifestyle of the retired residents is unlikely to be altered. 

Although change is usually met with considerable resistance, it 

is difficult to see how the project will not benefit Onslow. The 

project will provide an economic base and common purpose for the 

town and may enhance its attraction for tourism. 

In fact the point, noted on page 3 of Establishing Priorities for 

Onslow, of the benefits brought by industry to remote towns is to 

a large extent fulfilled by the proposed project in that it is 

- 	 benign, and the workforce will contribute to and be part of the 

town. 	This in turn will provide justification for additional 

infrastructure that is required for town and community 

- 	 development. 

Overall it is considered that provided Gulf adheres to its 

commitments to: 

manage noise levels in the stockpile/washplant area 

provide community and recreation facilities, subject to 

confirmation with the Onslow Residents Liaison Group and 

resolution of legal implications associated with public 

liability, for example: 

- public fishing platforms 

- upgraded road and carpark at Back Beach 	• 
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- cycle track around Beadon Point 

- swimming and windsurfing area in Pond 1 

employ local labour where possible and participate in 

training schemes in conjunction with State agencies 

create a new mixed project/non-project suburb 

the project is unlikely to have any significant negative impact 

on the Onslow community. 	In fact, it is considered that the 

project will have a significant net benefit on Onslow. 

In terms of the wider community, this project will have 

significant benefits in that it has potential to create directly 

and indirectly around 80 new jobs as well as much needed export 

income. 
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TABLE 1 

POPULATION STATISTICS FOR ONSLOW - 

AUSTRALIAN BUREAU OF STATISTICS CENSUS 1986 

Total population counted 	 750 

Adults 	+18yrs. 	514 (68%) 	Workforce 	(+15yrs) 	594 (79%) 

Children -18yrs. 	236 (32%) 	Rest 	(-15yrs) 	156 (21%) 

Visitors counted 	 226 	(30%) 

Local population (750-226) 	 524 

Adults 	4-18yrs. 	360 (68%) 	Workforce 	(+15yrs) 	413 (79%) 

Children =18yrs. 	164 (32%) 	Rest 	(-15yrs) 	110 (21%) 

Labourforce statistics counted (inc. visitors) 

Employed 253 

Unemployed 41 

Labourforce 294 

Not in Labourforce 285 

Not stated 14 

Workforce 593 

N.B. 	Workforce = Labourforce 	) 

	

+ NOT in Labourforce ) 	i.e. all people 15 yrs. + 

Labourforce = All those employed 

+ All those unemployed and looking for work 
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TABLE 2 

(Based on ABS Statistics 1986 and 1988_Year Book_for W.A.) 

Unemp1qyed (1986 Census - Onslow & Pilbara, 1988 Year Book - W.A.) 

Onslow 	 Pilbara 	 V.A. 

% Labourforce unemployed 	41/294 	 1,819/24,731 	31,800/422,700 

	

13.9% 	 7.35% 	 7.52% 

Eipiye4 

% Workforce employed 	253/593 
	

22,912/35,026 
	

64,617/1,089,300 

	

42.6% 
	

65. 41% 
	

59.30% 

p1oyed as _9QtL 

1986 ABS 	 251/750 
	

22,911/48,351 	524,200/1,459,019 

33% 
	

47% 	 35% 

Workforce = Labourforce 

+ not in labourforce (ie. people 15 yrs. +) 
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TABLE 3 

Proportion of Adult Labourforce on Government Wage,_Benefit or Pension 

Social Securi ty Recipients as 	of 1986CountedPopulation  

Onslow Pilbara W.A. 

162/750 

21.6% 

3,197/48,428 

6.59% 

209,625/1,459,019 

14.36% 

1986 Government Salaried as% Counted _Population 1986 

Onslow Pilbara W.A. 

93/750 

12.4% 

3,408/48,428 

7.0% 

161,000/1,459,019 

11.03% 

Social Security Recipients and Govt. Salaried as%of Resident 
Population 1986 

Onslow Pilbara W.A. 

255/750 

34% 

6,605/48,428 

13.63% 

370,625/1,459,019 

25.4% 

Unemp1yent, Sickness and Special Benefits, February 1990 
as % Counted Population 1986 

- - 
	 % Counted Population 

1986 

% Estimated 
Residential 
Population 1986 

Onslow Pilbara 

54/750 1,215/48,428 

7.2% 2.5% 

54/540 1,215/48,351 

10% 2.51% 
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TABLE 4 

(a) Social Security Recipients* as % of counted Population 
Social Security Figures 26/10/89 and 1986 ABS Census Population 
Figures 

Onslow Pilbara W.A. 

127/750 

16.9% 

2,530/48,428 

5.2% 

196,435/1,459,019 

13% 

4 i) (a) Social Security Recipients as % of Estimated Resident Population 
Social Security Figures 26/10/89 and ABS 1986 Estimates 

Onslow Pilbara W.A. 

127/524** 

24% 

2,530/48,351 

5.2% 

196,435/1,459,019 

13% 

** Our Estimate, ie. counted population less visitors, given 
that it is generally agreed that Onslow's population is 
highly inflated during months May-October. No ABS figures 
for Onslow available. 

4 ii) (a) Social Security Recipients as % of Counted Adults 18+ yrs. 
March 1989 Social Security Figures & 1986 ABS Census Figures 
for Population 

Onslow Pilbara W.A. 

127/556 

22.84% 

2,530/32,758 

7.72% 

196,435/1,031,065 

19% 

4 ii) (b) Social Security Recipients as % of Estimated Resident Adults 

Onslow Pilbara W.A. 

127/360* 

35% 

N/A 196,435/1,031065 

* Our Estimate 
No ABS figures available for Onslow or Pilbara 



APPENDIX 1 

Material provided by Gulf Holdings Pty. Ltd. 

to the public meeting held in Onslow on 

4th October 1989. 



EXNOUTH SALT PROJECT 

Agenda for Public Meeting - 4th October 1989 

1. Purpose 	1. 	Inform local people of intent so they can participate 
in planning - still flexible 

Advise contact names for further discussion 

Infers no commitment by State to any special assistance 

Project will live in Onslow - responsible citizen 

2. Outstanding Matters 

Environmental Approvals - Flowchart, 2 Stages 
Infrastructure 
Final Budget Estimate - End October 1989 

- 
V 	 3• Programme 

Earliest possible start April 1990 
Seawater pumps installed July 1990 
First salt in crystallisers January 1991 ? 

V 	
First shipment February 1992 

4. Description of Project 

How it works, sizes of items (single page) 
General Layout of Works, Flood Control 
Detail Plan of Condensers/Crystallisers 
Detail Plan of Jetty 	 V 

Detail Plan of Process Plant Area 	 V 
V 	 f) 	Number Workers, Construction and Operation V 

5. Impact on Natural Environment 

Bank Construction 	 V 

Mangroves 
Algae Mats 

Seawater Intake - already modified once 
Bitterns Discharge 
Dredged Channel, Spoil Disposal 	 V 

Nature and Method of Studies 	 V V 
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Impacts on Human Environment (Social) 

Negative Potential 

Dust 
Visual 
Noise - Trucks, Dozers, Power - already modified once 
Yival 
Crowding 

Positive Potential 

Recreational, Jetty - Fishing, Walking, Swimming, 
Windsurfing 

Employment, Services 
Commercial, Tourism, Access 
Infrastructure, Housing - Water, Roads, Footpaths, 

Drainage, Airport 
Medical, Education 

Plans Needed 

Schematic Layout, Isometric 

Condensers/Crystallj.sers 	1:40,000, 1:50,000 

Jetty Layout 

Process Plant Area 

Photographs of Other Saltfields 
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Contact References 

Dr. Peter Woods, Sally Woods 
57 Havelock Street 
West Perth 6105 	Ph (09) 481 4101 

Fax (09) 

Gulf Holdings Pty. Ltd. 
78 Nill Point Road 
South Perth 6151 	Ph (09) 367 7177 

Fax (09) 367 5672 
Directors: Russell Halpern, John Lewis, Neville Hammond, 

Graham Glick' 

Teamwork Constructions Pty. Ltd. 
Project Nanagers, Onslow Salt Project 
78 Mill Point Road 
South Perth 6151 	Ph (09) 367 7177 

Fax (09) 367 5672 
Les Brown, Bernie Hillburn 
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ONSLOW SOLAR SALT PROJECT 

GENERAL DESCRIPTION 

Object 

The object of the Onslow Salt Project is to construct a solar saitfield 

capable of producing 1.5 million T.P.A. of sodium chloride and providing 

handling facilities to transfer, store and shipload the salt into 28,000 

D.W.T. ships at 1,300 T.P.H., together with all the necessary support 

facilities. A future stage will permit loading of 40-60,000 DWT ships at 

3,000 TPH. 

The Process 

The process will use sea water pumped into a series of ponds or condensers 

constructed on natural salt flats. After evaporation, the brine is pumped 

into a number of carefully prepared crystallising ponds. With further 

concentration the sodium chloride is deposited as crystalline salt, and 

just prior to the remaining "bittern" salts being deposited, the remaining 

brine is drained off and pumped into a bitterns storage area for possible 

treatment in future years. 

The crystallised salt is allowed to build up into a permanent bed 

approximately 0.3m thick, with the production layer above it. The pond is 

then drained and the salt harvested by mobile, self-contained machines 

which deliver it to trucks running alongside on unharvested salt. The 

trucks haul the wet salt about 7 km. and deliver it into hoppers feeding 

the wash plant. 

An alternative harvester in the form of a shallow draft dredge pumping 

direct into a slurry pipeline to the washplant is also being considered. 

This method suits the natural layout at Onslow and has marked advantages. 
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Washing consists of agitation in saturated brine followed by dewatering 

and spray washing with brine and sea water. The salt is then centrifuged 

to a moisture content of 3% and conveyed to stockpiles. Salt will then be 

reclaimed by a suitable continuous loading system and conveyed to a 

shiploader at an offshore berth off Onslow. 

The Site 

The condensers will be constructed on tidal flats just south-east of 

Onslow. They will occupy a gross area of about 80 km2  with a net 

condensing area of 52 km2. The main sea water pumping station is 

located on the eastern arm of Beadon Creak. 

The crystallisers will be constructed on an adjoining saltflat south-west 

of Onslow and occupy a net area of 540 ha (5.4 km2). 

The wash plant, workshop, power plant, stockpiles, reclaim, office, 

laboratory and amenities are located about 1.5 km. west of the town near 

the base of the loading jetty and conveyor. 	Permanent staff estimated to 

be 63 persons will live in the town. Most employees will be married and 

will need housing to be constructed. 
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Treat 	 I EPA DECISION ON 1 	EtA by EPA 
outside tormal 	 not required 

process --report 	ASSESSMENT LEVEL 	 ieport 

FORMAL PROCESS - 

ENVIRONMENTAL REVIEW AND 
MANAGEMENT PROGRAMME (ERMP) 

PROPONENT PREPARES ERMP DOCUMENTATION 
1 

EPA EXAMINES DOCUMENTATION FOR 

SUITABILITY FOR PUBLIC REVIEW 

PUBLIC REVIEWI 

EPA UNDERTAKES ASSESSMENT 

EPA REPORTS TO MINISTER1 

IMINISTER PUBLISHES EPA REPO1 

MINISTER ENSURES SETTING OF] 

AND IMPLEMENTATION OF 

ENVIRONMENTAL CONDITIONS 

THE WESTERN AUSTRALIAN ENVIRONMENTAL 

IMPACT ASSESSMENT (EIA) PROCESS 



APPENDIX 2 

Record of public consultation. 

Abbreviations 

Gulf Gulf Holdings Pty. Ltd. 

EPA Environmental Protection Authority 

CALM Conservation and Land Management 

DRD Department of Resource Development 

Mines Department of Mines 

Fisheries Fisheries Department 

WAWA West Australian Water Authority 

DRD:NW Department of Regional Development and the North West 

DM11 Department of Marine & Harbours 

SEC State Energy Commission 

HW Homeswest 

DOLA Department of Land Administration 

Shire Shire of Ashburton 

DET Department of Employment & Training (State) 

DEET Department of Employment Education & Training 

(Commonwealth) 

AAPA Aboriginal Affairs Planning Authority 

ORLG Ons].ow Residents Liaison Group 

RH 	 Russell Halpern (Gulf) 

JL 	 John Lewis (Gulf) 

SW 	 Sally Woods 

JB 	 Joanne Beckwith (Social Impact Unit) 

Cty 	Community of Onslow 



Date Type With Whom Purpose 

20.7.89 Meeting - Perth Gulf Reps To brief Govt. Depts. and 
Reps of EPA Shire about proposed 
DMH 	CALM Project. 
SEC 	DRD 
HW 	MINES 
DOLA 	FISHERIES 
Shire 	WAWA 

DRD : NW 

4.10.89 Public Meeting - Gulf Reps & Inform Cty of proposed 
Onslow Consultants, Shire Project and means by which 

& Govt. Reps, they might be involved in 
Onslow Cty, Press planning and review. 

5.10.89 Visit to Urala S.W. 	& J.B. with Listen to their concerns 
Cullens' re. Stage 2 and confirm 

EPA process. 

Meeting - DCS Mary Attwood Discuss ways of involving 
Office Aboriginal Programs Aboriginal cty in 

Manager (DEET) employment opportunities. 

Meeting - Sun Mr. Wal Edward Re. his concern about 
Chalets noise from washplant near 

his home. 	Arranged 
further meeting with Gulf. 

Meeting 	Bindi S.W. 	& J.B. 	and Explain project and hear 
Bindi Bindi Bindi women any immediate concerns. 

Also Naomi Howard, Re. opportunities for 
Education Officer, Aboriginal women, 

2 local residents concerns re. noise and 
blowing salt. Explained 
Project. 

Meeting Sue Skowrhan - D.O Discussion of Project & 
DCS, Rob Webb - likely.effects within 
Youth Worker community. Ways Gulf could 

contribute. 

Street conver- Local resident He specially wanted to 
sation say Project would be good 

for him and his family, 
provide reason to stay in 
town. 

Street & super- Local resident General discussions and 
market conver- clarifications. 
sation 

6.10.89 Visit Peedamulla Doris & Trevor Explained Project and 
Station Parker - Managers discussed any likely 

affect for Peedamulla. 



Date Type With Whom Purpose 

10.10.89 2 letters in from local residents Re. reactions and concerns 
to re. specific issues. 

17.10.89 
Phone call Clark Place resident Re. specific environmental 

issues. 	Offered to help. 

Phone calls Various people Arrange meetings. 

12.10.89 Letters out Nary Attwood (DEET) Sent proposed job list. 

17.10.89 Meeting - Onslow Gulf reps & DRD rep Gulf to discuss specific 
to Site visit & Full Shire Council concerns and general 

18.10.89 demonstration questions re. project. 

Meeting S.W. - Headmaster Potential impact of 
Onslow Primary project on Education. 
School General discussion about 

impact on cty. 

Meeting - Cty S.W. & Abor. City Likely impacts on 
Health Centre Health Workers community health services. 

Student cty. 
Child Health Nurses 

Meeting - Caravan S.W. and Owner Impact of project on his 
Park business and tourism. 

Meeting - Bindi R.H., 	S.W., 	Maisie Handed over promised maps 
Bndi Highland (Sec. & photos, explained their 

Bindi Bindi). meaning. 

Meeting - Shanks Mark Shanks Discussion of his concerns 
Home fisherman, & wife re. fishing impacts. RH 

R.H., 	S.W. requested specific maps 
& concerns in writing from 
Fishermens Assoc. 

Meeting - "Clark Place To discuss a mutually 
Home Residents" reps. acceptable plan to assess 

Gulf Reps, 	S.W., noise and to cost 
DRD. relocating site if 

necessary. 

Discussion - R.H., 	DRD, Discuss Cullens concerns 
Beadon Hotel Mr. & Mrs. Cullen re. Urala in Stage 2. 

20.10.89 Meeting - Gulf Gulf Directors Gulf brief their position 
Office Robyn Crane(DRD NW) on impacts on local 

John Gratwick (DRD pastoral stations 
NW), Pam Buchanan 
(Member for 

Pilbara). 



Date Type With Whom Purpose 

26.10.89 Phone call From local resident Advising of imminent public 
to SW meeting called by local 

pastoralist re. project. 

27.10.89 Phone call From same resident Advised of issues raised 
at above meeting. 

27.10.89 Phone call D.O. 	(DCS) Requesting more information 
on the project for the 
town. 

October! Phone call S.W. to various Employment issues. 
November Govt. Depts. 

CES 	(Pt.Hedland) Unemployment figures. 
- Manager 

Regional Director Re. impact on Health 
- Dept. of Health services. 

Director-Education Arrange meeting. 

3.11.89 Meeting - Perth J.L.,S.W. 	Shire Discuss establishment of 
President local residents liaison 

Shire Engineer committee : ways which 
Gulf might contribute to 
town. 

5.11.89 Letter from combined Requesting more info. & 
Abor. community Rory O'Connor to do their 

sites report. 

7.11.89 Meeting - AAPA Cedric Wyatt - Discuss Abor. issues - 
Office, Perth Commissioner AAPA sacred sites & employment. 

Charles Hamilton AAPA offered to set up 
R.H. 	& S.W. meeting & other relevant 

Govt. agencies to co- 
ordinate approach to Abor. 
training programmes. 

Phone call Shire Pres. to Advising of first meeting 
S.W. of ORLG. 

Phone call S.W. to Bob Wade - Requesting advice on 
DRD multiplier in terms of 

- bodies in town & spin-off 
jobs. 

13.11.89 Meeting - Onslow ORLG & Gulf Reps. Discuss residents concerns 
to & consultants re. project. 

14. 11. 89 
Meeting - S.W. & Matron Potential impact on 
Hospital Callaghan medical and hospital 

services. 
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Date Type With Whom Purpose 

Meeting - S.W. & Visiting Potential impact on dental 
Hospital Dentist services. 

Meeting - Police S.W. 	& Sgt. Ulrich Potential impact on police 
Station OIC services. 

Meeting - Mullins S.W. & Averil Potential impact on 
Home Mullins 	(Rep. Onslow Cty and women in 

Womens Interests) particular. 

13.11.89 Meeting - DCS S.W. 	& D.O. Potential impact on Onslow 
to Office in general & measures to 

14.11.89 prevent any undue social 
effect on families. 

Chat - Super- S.W. & Lyn Inviting her to meet with 
market Rasmussen Gulf reps. to discuss her 

concerns. 

Meeting - Onslow Gulf reps & Discuss specific concerns 
consultants on areas of potential 
Fishermens Assoc. impact on fishing grounds 
reps. (Fishers and ways of reducing any 
officers did not undue effects. 
attend as planned). 

Meeting - Bindi R.H. 	& S.W. 	and RH explained project in 
Bindi Bindi Bindi people detail and heard Abor. 

concerns re. areas of 
significance. 

Meeting - Shire R.H.,S.W., 	J.B. 	& Clarify some issues re. 
Office Shire Pres. ORLG and requesting space 

for information post. 

Supermarket Local residents General information. 
discussions 

Meeting - Tourism Bob Johnson - Discuss tourism potential 
Commission Director, for Onslow, surrounding 

Investments areas and likely impact of 
project. 

Phone call S.W. to Kathy Discuss potential impact 
Wyllie - Manager, on tourism in Onslow. 
Tourism Comm., 
Pilbara 



Date Type With Whom Purpose 

30.11.89 Meeting - Helen Stewart - Impact on education in 
Education Dept., Regional Super- Onslow with specific 
Perth intendent Education reference to Abor. 

- Pilbara education as relates to 
employment. 

Meeting - Perth Peter Barret - Future plans for re- 
Manager, Buildings locating school site and 
Branch upgrading facilities. 

Dec. 89 Meeting - Onslow R.H. & ORLG Further discussion of 
project. 

Letters Various Govt. Seeking reactions to 
Depts. potential impacts on their 

services. 

11.1.90 Meeting AAPA Gulf 	reps., 	S.W., Discuss individual roles 
DEET, DET, AAPA in Abor. training 
reps, JB programmes. 

16.1.90 Meeting AAPA Ditto 



DDWPThTV 

Summary of concerns, mitigation measures and 
predicted impacts. 



CONCERN MITIGATION 
PREDICTED 

RESIDENTIAL IMPACT 

Noise 	* Site 1 Build Bunds Negligible. 

Site 2 Move to alternative site Nil 

Location! 	Site 1 Build Bunds Psych. only 
Proximity Intruding on town space 

Site 2 Move to alternative site Negligible. 

Bitterns Into Middle Creek instead Negligible 	(see ERMP) 
Discharge of 4 Mile Creek. Regulated 

discharge at high tide. 

Fishing Grounds Gulf to help negotiate new Unknown 	(see ERMP) 
grounds. 

Location of Jetty to be available for No impact on swimming. 
Jetty public use if liability Positive impact for 

issues resolved. Fishing tourism, 
platforms, unloading 
facilities. 

Back Beach Planning approvals unlikely Would inhibit expansion 
(Residential area) to certain extent. 

Tourism Various facilities of Positive impact. 
cycleway, jetty etc. 

Cyclones and flooding None required Negligible 	(see ERMP) 

Salt blowing Does not blow. No impact. 

Pastoral industry Negotiation successful at No impact. 
Peedamulla. 
Urala not affected in 
Stage 1. 

* Site 1 is Preferred site at base of jetty. 

Site 2 is about lOOm south of Site 1. 



REPORT ON THE BIOLOGICAL ENVIRONMENTS NEAR 

ONSLOW, WESTERN AUSTRALIA 
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Introduction 

This report describes the biological environment around Onslow and assesses the impact 

of a proposed solar salt project. In considering impacts, two seawater pumping sites are 

assessed. Additionally the impact of Pond 1 with three wall arrangements is also assessed 

including a pond layout without Pond 1 (Option 4). 

General description of the mangrove ecosystem 

Mangroves are an assemblage of trees and shrubs that are adapted to growing between 

mean sea level and the mean level of the highest tide. Although they are derived from many 

different plant families they all share a number of adaptations that enable them to survive in 

the oxygen-deficient, poorly consolidated muds in which they grow. 

Mangroves are primary producers; they use sunlight to fix atmospheric carbon dioxide 

and incorporate this carbon along with nitrogen, phosphorus and other elements from the 

sediments into organic compounds necessary for growth. Most of this orgaric material 

remains within the mangrove system, but a significant portion of it is released by litterfall, 

which consists of leaves, bark, flowers, fruit and twigs (Craig, 1983). Some of lithis  litter is 

trapped within the sediment in the stands. The remainder is distributed via tidal creeks to the 

ocean and to other areas within the creeks. 

This litter may be ingested by living animals (eg. insects, crabs) and released by them as 

faeces. It may also be decomposed by bacteria and fungi, who proliferate and increase the 

nutrient content of the material. Both of these processes result in the production of detritus, 

which forms the basis of many coastal food chains. 

Other primary producers associated with mangroves include algae (approximatley 79 

species Australia-wide (Milward, 1982)), lichens (16 species from the north Kimberley 

region), mosses and salt marsh plants (55 species). Two other important components are 

fungi (38 species) and bacteria, particularly since these are associated with the breakdown of 

mangrove detritus (eg. Tomlinson, 1986). 

The mangrove ecosystem supports a wide variety of animal life that exploits the mangal as 

a habitat, a food source or a nursery ground. Theseanimals may be divided into two groups; 

resident fauna and temporary users of the habitat (Semenuik etaL, 1978). Resident animals 

include benthic mobile marine organisms such as burrowing and hermit crabs, molluscs, 

shrimps and worms. Encrusting marine organisms such as oysters and barnacles are also 

present. Terrestial fauna include insects, spiders, reptiles (crocodiles, lizard, geckos and 

skinks), birds and bats which, except crocodiles, use the mangrove canopy as a habitat or 

use the leaves, flowers or fruit as a food source. Tomlinson (1986) and Milward (1982) list the 

species number of fauna for Australian mangroves as; molluscs (95 species), crustaceans 

(100 species), worms (97 species), spiders (86 species), reptiles (23 species), fish (120 

species) and birds (242 species). These numbers are expected to increase as mangroves 

are more fully studied. 
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Temporary fauna include marine fish and crustaceans that come in on the high tide and 

terrestial fauna such as birds, reptiles and mammals that invade at low tide. Crustaceans and 

fish also temporarily use the mangrove as a nursery. 

The nature of a mangrove community and particularly its nutrient status is influenced by a 

large range of biotic, climatic and tidal factors which combine with geomorphological 

processes to create a complex ecosystem (Figure 1). A more simplified view of the mangrove 

ecosystem in relation to input and output mechanisms, and storages is shown in Figure 2. 

Although there is much speculation on the importance of mangroves to coastal 

ecosystems, the general view is that these systems play an important role in the supply of 

tidally - exported detritus to coastal waters (Boto and Bunt, 1981). Many authors (eg. Lugo 

and Snedakor, 1974) consider that decomposition within the mangrove system is insufficient 

to replenish the losses of nutrients from this detritus: this must be replaced by some external 

source. Along tropical, humid coastlines the inland vegetation is likely to provide this source, 

but it is thought that in dry areas the ocean is more important in supplying nutrients. 

The phenomenon of "vegetation - free" zones on dry mangrove coasts has been 

observed in Australia, Ecuador, Salvador and the Honduras (Fosberg, 1961). These 

coastlines have two factors in common: a large tidal range and a dry, or seasonally dry, climate 

(less than 1000 mm of rain per year). The bare zone, which is intertidal, is thought to result 

from an interaction between inundation and extreme dryness, causing salt concentrations 

which exceed the tolerance of both mangroves and halophytic shrubs. It is precisely for this 

reason that salt production is successful in these areas. The tropical - arid coastline of the 

Pilbara has low, erratic rainfall and a high tidal range and also possesses bare zones behind 

mangroves along most of its coast (Kenneally, 1982). 

These 'bare zones' often contain large areas of well developed algal mats, which have 

been shown to fix nitrogen from the atmosphere and, because they are also primary 

producers, incorporate carbon and other elements into organic molecules. Studies from the 

Dampier area have shown that these mats may provide up to 68 kg ha-i y-1 of nitrogen and 7 

kg ha-i y-1 of phosphorus (Paling, 1986) to the mangrove system. 

Hence these algal mats are important to the general mangrove ecosystem and ultimately 

to the nearshore marine environment. This has been documented elsewhere in the world in 

intertidal environments (eg. Boohlool and Wiebe, 1979; Goldner, 1980) and mangrove 

swamps in Florida (Zuberer and Silver, 1978) and the Sinai (Potts, 1979). Additionally, in 

Western Australia, the importance of these mats has been illustrated in the Dampier 

I 

	

	 mangrove ecosystem (Paling, 1986) and the Onslow coastal environment: a...  it is probable 

that the mangrove - algal mat association is a key element in the nutrient cycle for all 

organisms that inhabit the shelf zone." (CTRC, 1974; p  9-38). 

2 RegIonal setting 

On a world scale there has been much destruction of mangrove habitats for salt pond 

construction, usually involving complete destruction of mangrove communities. Most of 



these areas in which clearfelling is practised occur in India, Africa and Malaysia (Saenger et aL, 

1983). In addition climatic conditions in these countries are usually suboptimal for salt 

production. In northeastern and northwestern Australia however, the occurence of saline 

plains which are bare of vegetation have meant that these have been used successfully for 

large scale salt production. Solar salt production in these environments has been cited as 

being the least potentially damaging on a world scale (Hamilton and Snedakor, 1984). 

Onslow is situated in the tropical and climate zone of Western Australia, where 

temperatures vary from 12°C (mean winter minimum) to 36°C (mean summer maximum). This 

area receives, on average, 343 mm of rainfall per year, the bulk of which falls from January to 

June. Around 100 to 150 mm of this annual rainfall occurs from tropical cyclones (Semenuik, 

1983). Evaporation in this zone exceeds rainfall by an order of magnitude. Tides are typically 

semi-diurnal with a maximum tide height of 2.3 m and a minimum of -0.4 m relative to sea level 

(Australian National Tide Tables). 

In the region between Exmouth Gulf and the Mary Anne Islands (CTRC, 1974) there is 

approximately 1660 km2  of tidal and supratidal ecosystem (Table 1). The area around 

Onslow makes up 17 % of this (278 km2). The proposed solar salt ponds will remove 70 km2, 

that is around 40 % of the salt flat around the Onslow area and 4.2 % of the salt flat on a 

regional basis. 

Table 1; The area of tidal and supratidal ecosystems within 100 km north and south of the 

Onslow townsite. 

Location 	 Area (km2) 	Area directly affected by 
proposed salt production 

Exmouth 	 1000 	 - 

Onslow 	 278 	 70 

Mary Anne Islands 	380 	 - 

Total 	 1658 	 70 

3 Study area and methods 

The area encompassed in this study was defined as the region from the hinterland to the 

coast and offshore between 15 km east and 15 km west of the Onslow townsite (Figure 3). 

This area was first mapped from aerial photographs on a scale of 1:25,000 (N/W Cape to 

Dampier Archipelago, Australian Survey Office, 3/8/84). In this mapping five categories of 

vegetation/Iandform were noted; mangal, algal mat, fôredune sand islands (defined here as 

elevated areas within the coastal salt flat and floodplain), salt flat and tidal creeks. Offshore 

mapping from aerial photographs was not possible due to the high water turbidity. 
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Areas of mangrove and algal mat were calculated for each creek in replicate using an 

electronic digitized planimeter (Summagraphics Corp., USA). In some cases it was difficult to 

describe which creek contributed to algal mat flooding, so this was determined from the local 

topography around the creek in question. 

The area was visited in November 1989, where the aerial photographs were ground-

truthed. Various sites were examined both on the land and offshore (using SCUBA) and 

these are shown in Figure 3. At each site vegetation type was noted and samples collected 

for later identification. Only the most abundant species were noted since this exercise was 

not intended to describe exhaustively all species present. Identification of land plants was 

carried out using keys in Craig (1983), identification of macroalgae using Womersely (1984, 

1987) and blue-green algae (cyanobacteria) using Bold and Wynne (1985). 

4 Results 

Mangroves 

Seven species of mangroves are known to occur along the Pilbara coast (Gordon, 1987). 

In Onslow only three species were observed, and this is consistent with the findings of 

Semeniuk (1983). Two species were dominant; the grey mangrove (Avicennia marina) and 

the red mangrove (Rhizophora stylosa), the smooth-fruited spurred mangrove (Ceriops tagal) 

was noted at the landward mangal edge at Beadon Creek. 

From aerial photographs it is possible to easily distinguish two zones of mangroves based 

on a clear colour separation. Rhizophora stylosa lines tidal creeks in some areas as a 

discontinuous band, Avicennia marina extends from these to the most landward extent of the 

mangrove stand, where occasional trees of Ceriops tagal were present. Avicennia also 

occurs at the mouths of the tidal creeks. 

The smaller tidal creeks (Middle, Four mile and Second) had a small area of mangal 

present (4 - 30 ha, Table 2) while the larger creeks had areas between 90 and 520 ha in 

extent. 

Rhizophora stylosa was not visible from aerial photographs in any creek west of Onslow. 

There were small pockets on Beadon Creek and one stand in Second Creek. At Third Creek 

(see Figure 3) the Rhizophora forms a discontinuous band up to 40 m wide lining the 

seaward part of the tidal creeks, and at Coolgra Point it was very well developed with large 

stands up to 8 ha in area and forming a more or less Continuous band throughout the tidal 

creeks in that area. 

Salt flat andalgal mat 

At the landward edge of the Avicennia and amongst these trees, the samphire Sueda 

arbusculoides occurs. Another samphire, Halosarcia auriculataipruinosa , was also present in 

the landward mangal but it was restricted to higher elevations on the mudflat area. As the 

mud surtace becomes more stable landward and has less crab holes, the algal mat develops 

V 
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from pockets of mat to a continuous unbroken covering, this pattern has also been noted in 

the Dampier/Karratha area (Paling, 1986) and has been attributed to a 'grazing line' where 

Table 2; Areas of mangroves and algal mat present in the study area. For creek locations 

see Figure 3. 

Creek name 	Locatlon*l  Area (ha) 	 Supratidal 

Mang roves 	Algal mat 	flat*2 (ha) 

Hooley's west 90.34 468.43 

Middle west 8.50 193.65 

Four mile west 
---------------------------------------------------------------------------------- 

4.81 297.04 3,800 

Beadon east 134.67 453.76 

Second east 29.60 50.86 

Third east 160.55 249.93 

Coolgra Point east 
---------------------------------------------------------------------------------- 

514.16 253.96 17,300 

Total 942.63 1967.63 21,100 

*1 In relation to the Onslow townsite 

*2 not including islands 

molluscs and fish from the tidal creeks at high tide, and resident crabs (eg. Uca sp., 

Metapograpsis sp. and Sesarma sp.), are able to actively graze the, mat. Algal mat was also 

noted growing amongst the samphires (Halosarcia pruinosa) at Third Creek. The algal mat 

from the entire region covers a total area of 1970 ha (Table 2), and varies in form, from most 

commonly, flat dark green sheets at lower elevations to a 'pustular' or 'crinkled' form at higher 

elevations. At the most landward extent of the mat it is covered in a layer of crystallised salt. 

The algal mat remains reasonably consistent in thickness (8 to 10 mm) at all elevations, 

however the green algal layer within it varies from 2 mm at lower elevations to 0.5 mm at 

higher ones. Additionally at higher elevations the mat was broken and peeled back due to 

desiccation and wind. Six hours after a high spring tide (2.2 m) large areas of mat were 

overlain with water which had remained after the tide had receded. This ponding was also 

visible from the air 16 hours after a high spring tide on mats at Onslow and also areas 

southwest along the coast. 
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The algal mats• examined were made up almost exclusively of Microcoleus 

chthonoplastes, a blue green algae (cyanobacterium) which is also a major constitiuent of 

algal mats in the Dampier region, and has been shown to fix nitrogen in significant quantities 

(Paling et aL, 1989). Another cyanobacterium, Oscillatoria sp., was noted in one sample but 

this was very rare. 

Where foredune sand islands occur in algal mat areas there was a 20 m wide band of soft 

mud/sand which was uncolonised between the algal mat and the samphire border. This 

border, which was approximately 3 m wide, was made up of Halosarcia auriculataipruinosa 

plants (approximately 0.5m high). These plants mark the start of the vegetation on the 

foredune islands. 

(C) Salt flat Islands 

Smaller islands were covered with a low (0.5 m high) vegetation cover consisting mainly of 

soft spinifex (Triodia pungens). Larger islands have this species and also limestone spinhfex 

(Triodia wiseana) and Spinifex angusta. Larger shrubs (1 - 2 m tall) that were commonly noted 

were Scaevola spinescens (currant bush), and Cassia sp. . Low shrubs (0.5 m) of Acacia 

?bivenosa were present and small Ptilotus exaltaus (tall Mulla Mulla) were prevalent. Some 

members of the Asteraceae were rarely present. 

Larger islands also had stands of Eucalyptus brevifolia and Hakea subera. Termite 

mounds were also present on these larger islands. 

(d) Offshore areas 

At all areas offshore the water turbidity was high, the product of resuspension of fine 

sediments due to the windy conditions. In shallower muddy areas, turbidity was so high that it 

blocked all visibility below approximately 4 m in depth. 

Adjacent to Ward Reef (Figure 3) in 3 - 4 m water depth, there was a predominance of fan 

corals (Acroporidae: Montipora sp.), another common genus was brain coral (Faviidae). All of 

the corals were covered by a layer of fine silt and epiphytic diatoms (commonly Melosira sp.). 

On a transect along the proposed dredge channel from east of Ward Reef to 750 m 

4 

	

	 offshore (sites 2 to 7 in Figure 3) the bottom was predominantly very fine bioturbated mud 

with small macroalgae (0.05 to 0.4 m high) and the occasional hydrozoans, starfish 

(Asteroideae) and ascideans. Bottom vegetation varied from bare mud to a light covering of 

macroalgae all of which was attached to small (5 cm long) shells. The algae most commonly,  

present were; phaeophytes:Padina sp., Glossophora sp. and Spatoglossum sp.; 

rhodophytes: Laurencia sp., Amphiroa sp. and Asparagopsis sp.; and chiorophytes: 

Hailmeda sp. and occasionally Caulerpa sp.. All algae were covered with an epiphytic diatom 

layer (Melosira sp.). At site 7 (approximately bOOm offshore and at the end of the proposed 

jetty), water turbidity was high enough to block light and no bottom algae could be discerned 

on the muddy bottom. 
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Closer inshore, the bottom sediment changed to a bare muddy sand (4 - 5 m deep) with 

rare patches of the seagrass Halophila decipiens. The green algae Caulerpa geminata was 

commonly seen on small rock outcrops (0.4 m wide by 0.3 m high) and the sandy bottom 

adjacent to them. Commonly occuring on larger rock outcrops (up to 1 m wide by 0.3 m high) 

were small coral, phaeophytes and sponges. 

Opposite Four Mile Creek and inshore the sediment consisted of bare, rippled sand; 

Further offshore (ie. up to 800 m)there was predominantly sand with a low density 

(approximately 1 per 10 m2) of one sponge species (Crella sp.), and rarely brown algae 

(phaeophytes) on rock. 

Opposite Middle Creek, there was a similar assemblage, that is predominantly bare sand 

up to 800 m offshore with rare bryozoans on rock and occasionally Halimeda sp.. Opposite 

Hooley's Creek the bottom was predominatly bare, rippled sand with the occasional sponge 

(Crella sp.). No seagrass was observed in the region adjacent to the three creeks on the 

western side of Onslow. 

(e) Summary 

In conclusion, the Onslow coastal salt flats appear to be similar to other ones observed 

along this coast. Although these flats have not been studied in detail, there is nothing to 

indicate that they are significantly different from those that have been studied on the Pilbara 

coast. While there are  less mangrove species in Onslow, compared to areas further north 

(eg. Dampier, Karratha), the associations remain similar, ie. the dominant species remain the 

same. This is characterised by a landward fringe of Avicennia mailna and a seaward fringe of 

Rhizophora stylosa. Accordingly, information gathered in the Dampier/Karratha area on salt 

flats, mangroves and offshore areas will be used in the following section when predicting the 

likely impacts that the solar ponds will have on the Onslow environment. 

5 AlIenation of natural habitats 

This section deals with the likely impacts on the Onslow ecosystem of the condensor 

pond construction and presence. For ease of discussion these are divided up into the 

various ecological components. 

5.1 Mangrove 

(a) Direct effects 

The direct impact resulting from construction aspects of the solar salt operation is 

summarised in Table 3. 

Direct impact on mangrove vegetation will occur when construction of various 

components of the condensor ponds takes place. The construction of the pump station will 

involve removal of some mangroves from the side of an arm of the eastern tributary of 

Beadon Creek, and some being removed when the wall of the adjacent Pond 2 is 

constructed. Of the two pump sites being considered, Option A will remove 0.82 ha of 
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mangrove and Option B, 0.41 ha (Table 3). The mangrove stand in this area consists 

- 	 predominantly of Avicennia maflna which is less than 25 m wide along the creek banks. 

Table 3; The effect of various options on mangrove and algal mat removal due to 

construction of the ponds (cf. Table 2). 

Pump station construction Area smothered or removed (ha) 
in Pond 2 Algal mat Mangrove 

Option A 36.57 0.82 

Option B 37.48 0.41 

Condensor ponds Area smothered (ha) freshwater 
Algal mat mangrove flow/runoff*3 

With original Pond 1 234.86 98.60 + 

With Pond 1 Option 1 154.84 18.52 + 

Option2a 14.23 0 ++ 

Option 2b 14.23 0 

Option 3 5.81 0 

Without Pond 1 Option 4 0 0 

- 	 3) Crystalliser ponds 	 Area smothered (ha) 
Algal mat 	mangrove 

189.50 	0 

4) Bltterns channel 	 Area smothered or removed (ha) 
Algal mat 	Mangrove 

Impacted 	0.30*1 	0.56 

possibly affected 	n/a 	0.34*2 

*1 based on a strip 10 m wide, the length of the channel. 

*2 this stand occurs 50 m from the channel. 

*3 Relative measure only (the more "+" the better flow into the tidal mangrove creeks) 

With the exception of the future Pond 1, the ponds do not directly affect any mangrove 

communities. With regard to Pond 1, four new options were considered, Option 1 will 

truncate six mangrove creeks and smother 18.5 ha of mangal, most of which are at their most 

Iandward distribution. The other options do not directly affect mangrove communities (Table 

3). 

The bitterns channel will impact on one group of mangroves which is 0.56 ha in area and 

possibly on a stand that occurs within 50 m of the channel (0.34 ha, Table 3). These stands 

both consist of a very sparse cover of mangroves (A. marina). 

The maximum affected area of mangroves will therefore be 20.24 ha (Option 1-condensor 

ponds and pump station-Option A) or 2.1 % of the total mangroves in the Onslow region and 
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the minimum (Option 2a, 2b, 3 and 4-condensor ponds and pump station-Option B) 1.47 ha 

(0.1 %of total). 

(b) Indirect effects 

These effects may be divided into four categories; dust (from construction), groundwater, 

bitterns, and floodwater flushing and nutrient input. 

(i) Dust from construction 

Only the mangroves located on the eastern side of Onslow (and Beadon Creek) are 

expected to be affected by dust from bund wall construction. South of Beadon creek, walls 

are at least 1.5 km from the nearest mangrove community. Similarly in the crystalliser ponds 

west of Onslow, the nearest distance between wall and mangroves are at least 700 m. 

At the pump station, Option A would have a wall that will impinge upon mangroves (ie. 

have to be built near them) for approximately 200 m of wall length, an additional 575 rn of wall 

occurs from 50 - 75 m away from the nearest mangrove. In Option B, 100 m of wall would 

impinge upon the mangrove communities on the creek bank and an additional 150 m of wall 

occurs within 50 m of mangrove stands. 

At the condensor ponds the seaward bund in Option 1 truncates six creeks with 850 m of 

wall going directly through the mangrove stands. Option 2a and 2b passes by five stands 

(creek ends) the closest being 125 m away (the other ones being 175 m, 375 m, 450 m and 

650 m away). Option 3 passes by three stands, the closest also 125 m away (the others 175 

m and 450 m away). Option 4 only occurs near one stand, and this one is 1100 m away. 

There is also the possibility of dust production from roads associated with the general 

operation of the salt field. What is known of the effects of dust on mangrove communities is 

that when the dust source is chronic (ie. persistant), as in Port Hedland, trees generally 

decline in health and show a reduced productivity, although there is little in the way of 

literature on this sort of stress on mangroves. In other areas (eg. Hegerl, 1982; Gordon, 

1987) mangrove mortality associated with road construction is due to restricted tidalflushing, 

or the blocking of freshwater runoff, not dust production. It is likely that any dust associated 

with road or bund wall construction will be of a short-term nature, and will cease after 

construction has finished, particularly when the mangroves are at some distance from the 

roads. 

It should be noted here that the higher salt flat area consists of very fine sand and this is 

very easily mobilised by the wind, so the most landward mangroves already exist in an 

environment that generates dust. Bund wall construction material is expected to be moist so 

there is a reduced possibility of dust from construction when this is used. Additionally the 

covering of the salt flat by condensor ponds will further reduce the source of wind- borne 

dust. 

It is suggested that mangroves near bund roads be monitored for signs of stress 

associated with dust production and reduced productivity. An appropriate indicator sign may 



13 

be found that is easy to recognise such as leaf discolouration or defoliation. The setting up 

of permanent quadrats may be useful as these sites could also be monitored for other factors 

such as salinity stress. 

(ii) Groundwater changes 

It is well known that the landward limit of mangroves is determined by the soil water salinity 

concentration (dough, 1982), and particularly in this region (Semeniuk, 1985; Gordon, 

1987). The highest constant salinity that is tolerated (and usually by Avicennia sp.) is 90 % 

(Tomlinson, 1986). In situations where reduced flushing has been noted, increases in 

groundwater salinities above this level have been associated with moribund trees (Gordon, 

1987). In addition by a disused bitterns pond at Dampier Salt (Operations), groundwater 

salinities from 130 - 160 O/oo were noted in areas where trees were visibly stressed or had died. 

Two explanations were presented for this mortality, either the bitterns had influenced the 

groundwater concentrations which were hypersaline (up to 200 %, Paling, 1983) or ponding 

of tidal seawater due to a disturbed gradient was increasing the salinity (Gordon, 1987). One 

point worth noting was that this bitterns pond was in use before a channel was constructed to 

flush it into Nickol Bay. The condensor ponds east of Onslow will have water at salinities 

lowerthan the groundwater (ie. Pond 1 = 36 - 53 L, groundwater = 230 - 274 % (J. Lewis 

pers. comm.)) so any leakage to groundwater may eventually dilute the groundwater. 

Groundwater moves slowly to seaward so the effect of this change in groundwater,'salinity 

may take a long time to become apparent. The condensor pond south of Beadon Creek will 

be at a salinity of 137 %, which is still lower than the groundwater in this area. Bund wall 

construction is not expected to have a permanent effect on adjacent mangrove stands since 

at Damper Salt (Operations), Pond 0 has mangroves growing up to the bund walls. 

At the crystalliser ponds very high salinity water will be above the groundwater (eg. 319 - 

400 %). Leakage in these ponds however is expected to be minimal due to the sealing of 

the base of the ponds by salt, which is non - permeable. N leakage does occur there may be 

an increase in groundwater salinity that will be eventually transmitted to the mangrove trees. 

Since the nearest stands are 750 m distant, this may take some time to become apparent. 

For this reason groundwater monitoring should take place before and after bund 

construction, this will determine a) if there is any effect of bund construction on groundwater 

salinity and b) if groundwater salinites are influenced by the overlying salt water in the 

condensor ponds and crystallisers. 

Monitoring should take the form of permanent transects inserted before construction and 

perpendicular to the bund walls. It is essential that both pre- and post construction 

monitoring take place. This is to set up baseline data in an indisturbed environment to 

provide for a comparison at later stages. 

Groundwater transects should be set up at the crystalliser ponds, Beadon Creek (south 

and east bund walls and the seaward bund on the eastern condensor pond complex. Data 

monitored should include soil chemistry (including; ionic ratios, salinity, cation exchange 
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properties, nutrient and organic matter) and physical properties (including texture, clay 

content, field capacity). Processes such as the relationship between groundwater salinity 

and tidal cycles (ie. from neaps to springs) in wet and dry, season conditions also need to be 

examined. 

Groundwater salinity is reduced by rainfall and freshwater runoff. It freshwater flow or 

rainfall catchment area is cut off, localised mortality of mangroves may result due to increased 

salinity (eg. Bird and Barson, 1982). This is discussed in more detail in Section (iv) entitled 

'Freshwater runoff and nutrient input'. 

Groundwater transects measured adjacent to the bitterns discharge channel at Dampier 

Salt (Operations) have shown no apparent increase in salinity both under mangroves and 

under salt flat areas after two years of monitoring (Dampier Salt, 1981). The transient nature 

of bitterns discharge, that is short bursts of high salinity water, is not expected to raise 

groundwater concentrations. 

It is envisaged that the probability of breaching or overflow of the seaward bund walls is 

extremely low. If this were to occur however, the resultant flushing of high salinity water (36 - 

53 L) would be a chronic short-term effect and is unlikely to affect mangrove trees. 

(iii) Bitterns discharge 

Apart from the removal of mangroves to construct the bitterns channel, there is expected 

to be no effect on mangroves by the release of bitterns at the appropriate times (ie. high 

tide). This conclusion is based on monitoring data conducted by Dampier Salt (Operations). 

After two years, stands of mature mangroves did not appear to be stressed by bitterns 

release (Dampier Salt, 1981). There was however an initial mortality of mangrove seedlings in 

the first seven months of monitoring, but this was followed by a significant recolonisation of 

1 

	

	 sites closest to the outfall. This has lead to the suggestion that the colonisation and death of 

mangrove seedlings is a cyclical event which is not affected by bitterns discharge. 

It should be noted here that bitterns are to be disposed of in a relatively wide creek (125 m 

compared to the two adjacent 50 m wide creeks), and that this creek was chosen for its 

relative paucity of mangroves (8.5 ha), which is 8.2 % of the total mangroves west of Onslow 

and 0.9 % of the total. It is also isolated for access for recreational fishing. 

(iv) Freshwater runoff and nutrient inputs 

There are no permanent freshwater inputs to any part of the Onslow salt flat area. 

However floodwaters after cyclonic rains which flood through the tidal creeks are noted for 

this area. In areas of high rainfall it has been shown that mangrove forests, developed under 

conditions of high freshwater runoff, are particularly vulnerable to restricted flushing (Hegerl, 

1982). Even mangroves in and areas are cited as being dependent upon periodic inputs of 

freshwater (Saenger etaL, 1983), which affects groundwater salinities (Semeniuk, 1983). In 

the Onslow area, freshwater runoff is expected to be an intermittant (ie. irregular) event, and 

mangrove stands, like others in arid areas, have developed under conditions of non-reliable 
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freshwater input. It is likely however that the landward distribution of mangroves is influenced 

by a seasonal reduction in salinity, and long term persistance is dependent upon a reduction 

in groundwater salinity at some time, perhaps over a period of years. 

The input of nutrients via freshwater runoff should also be considered (Hamilton and 

Snedakor, 1984), in this case nutrients would be transported by floodwaters. This should be 

put in perspective however, as the input of nutrients via runoff is expected to be very 

sporadic in occurrence. It is generally considered that arid coast mangrove systems derive 

most of their nutrient input from marine sources (Lugo and Snedakor, 1972), although .any 

reduction of nutrient input may affect mangrove production. The presence of algal mats that 

can fix nitrogen (Paling et al., 1989) and leach dissolved organic material to mangroves via 

floodwater flow and rainfall is another source of nutrients. 

Restriction of flushing from rainfall is not expected to occur on the salt flat where the 

crystalliser ponds are located (west of Onslow). The ponds cover an area of 5 km2  in a total 

salt flat of approximately 38 km2  (ie. 13 % of the total) and runoff is restricted very minimally. 

Beadon Creek will be isolated from the the salt flat by bund construction south and east of 

its catchment. In the past there was some restriction south of Beadon Creek by the roadway 

which would have restricted flushing. The bund walls however will stop any runoff 

completely. The catchment area that will remain available for freshwater runoff is 

approximately 9.6 km2. Algal mat will be smothered on the east side of the creek (37 ha or 

8.1 % of the area of mat around Beadon Creek), so a concommitant reduction in nutrient 

supply is expected from this source. Lugo and Snadakor (1974) showed that over a long 

term period (ie. 10 years) a reduction in nutrient input via runoff of 50 % caused a 50 % 

reduction in mangrove productivity. This area will need to be monitored for reduction in 

mangrove productivity and particularly for increases in groundwater salinities caused by the 

reduced floodwater flushing regime. 

In the area east of Beadon Creek floodwater flushing will be determined by the options 

used for pond configuration. If Pond 1 is constructed ihis will severely restrict flushing, 

particularly for Second and Third Creeks. This option will also force floodwater to be routed 

behind the condensor ponds in a north eastward direction to Coolgra Point. This combined 

with the bund wall truncating mangrove creeks will mean that minimal freshwater from large 

scale runoff will reach the mangrove. Option 1 will leave approximately 54 km2  of salt flat on 

the eastern side of Onslow (Table 4). Options 2a and 2b will both allow more flushing from 

floodwater runoff, this is due firstly to the bund wall not being as close to the mangroves as 

Option 1 and secondly that the bund wall on the far eastern side of the condensor ponds 
- - 	 allows more water access from areas south of the ponds. Option 2b will provide only 1 km2  

more of salt flat than Option 2a, but it will allow more access for floodwater to the mangroves. 

- 	 Option 3 similarly allows more movement of water east of the condensor ponds, and Option 4 

provides the greatest area for freshwater flow. It should be noted that Options 2a, 2b, 3 and 

4 all do not restrict rainfall runoff to the algal mat and mangrove areas and therefore nutrient 
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input from these sources should be maintained. In addition until observations are made in a 

high rainfall event it is difficult to state precisely what will happen under conditions of flooding. 

Table 4; Approximate areas of salt flat remaining on the eastern side of Beadon Creek after 

the condensor ponds have been constructed, according to the various options. 

• Option 	Area of salt flat remaining (km2) 

With Pond 1 	 1 	 54.0 

2a 	 60.0 

2b 	 61.0 

3 	 65.9 

Without Pond 1 	4 	 68.9 

The total area of salt flat covered by the condensor ponds (not including islands) ranges 
- 	 from 47 % (Option 1) to 39 % (Option 4) (Table 5). 

Table 5; The areas taken up by the salt ponds in relation to the total area of salt flat east of 

Onslow (173 km2  not including islands). 

Option 	Area (km2) 	% of total 

With Pond 1 	 1 	 82 	 47 

2a 	 76 	 44 

2b 	 75 	 43 

3 	 70.1 	 40 
----------------------------------------------------------------------------------------------- 

Without Pond 1 	 4 	 67.1 	 39 

- 	 5.2 Algal mats 

(a) Direct effects' 

Both options for the pump station remove by smothering approximately 37 ha of algal mat 

(Table 3) which is 8.1 % of the total mat distributed around Beadon Creek. 

- 

	

	 Without the construction of Pond 1 (ie. Option 4) there will be no direct effect on algal mat 

by the condensor pond configuration east of Onslow. With regard to Pond 1, Option 1 will 

remove 154.84 ha (27.9 % of the total in this area), 14.23 ha will be removed for Options 2a, 
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2b (2.6 % of the total) and 5.81 ha for Option 3 (1 %). Bittérns channel construction will 

remove 0.30 ha, or 0.1 % of the total around Middle Creek. 

The crystaiiiser ponds will remove 189.50 ha of algal mat from around Four Mile Creek and 

Middle Creek which is 38.6 % of the total around these creeks and 19.7 % of the total mat 

area west of Onslow. 

Thus without Pond 1 (ie. Option 4), there will be 226.80 ha of mat removed, which is 11.5 

% of the total regional area of mat (1967.63 ha). With the construction of Pond 1, Option 1 

will remove 381.64 ha (19.4 %), Options 2a and 2b will remove 241.03 ha (12.2 %) and 

Option 3, 232.61 ha (11.8 

(b) Indirect effects 

(i) Bitterns channel 

The bitterns channel walls if not supported, may lead to erosion of the adjacent mud fiat 

area colonised by algal mats. This has been noted at Dampier (Dampier Salt, 1980), where 

the bittern channel sides slumped and erosion of the salt flat occurred. It is difficult to predict 

1 	 the amount of erosion that may be caused but it should.be  taken into consideration when the 

bitterns channel is constructed. It should also be noted that natural tidal creek headwater 

erosion was also observed in areas adjacent to, but not affected by, the bitterns channel in 

Dampier (Paling, 1986), and in other areas of the Dampier environment. 

(ii) Dust from construction 

Option A and B for the pump station will be constructed through similar lengths of algal 

mat (600 m). In regard to the coridensor ponds, Option 1 will be constructed through 2300 

m, Options 2a and 2b, through1450 m, Option 3 through 600 m and Option 4 through none. 

It is expected that dust effects will be in the short term (depending upon construction time). 

This conclusion is based on the observation that algal mats are able to grow in sedimenting 

environments by growing through the covering sand. in Dampier, colonisation of algal mats 

occurs up to within 4 m of bund walls (Paling, 1986). Iri addition, the use of moist material to 

construct the bund walls will prevent a large proportion of damage through dust. 

(ii) General 

Algal mats grow in the top 2 cm of the soil, they are not therefore greatly affected by the 

characteristics of the groUndwater underneath them. Growth is determined by the frequency 

of tidal inundation and the temperature (which affects the drying rate). In winter the reduced 

temperatures cause a lower evaporation rate and a reduced salinity within the mat leading to 

increased growth. Rainfall also helps to reduce salinity in the mat surface by flushing salt 

crystallised on the surface, tidal water also performs the same function. Therefore it is not 

expected that the restriction of floodwater flow by the bund wall construction will reduce algal 

mat distribution. 	 • 
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The use of algal mat areas to access mangrove mudflats on foot, four wheel drive or trail 

bikes for recreational purposes has been shown to severely affect mat structure (Paling, 

1986). This leads to localised erosion and loss of mats by dehydration and sediment loss 

from underneath them. Any increase in access to the algal mats (via bund roads) should be 

monitored to ensure that large scale damage does not occur. 

5.3 Offshore areas 

(a) Bltterns discharge 

Offshore directly in front of Middle Creek and Hooley's Creek, the site of proposed 

bitterns discharge, is essentially bare rippled sand up to 800 m offshore with a low density of 

the sponge Crella sp and rarely brown algae (phaeophytes) on rock. Studies by Steedman 

and Associates (1977) on physical oceanographic aspects of dispersion patterns of bitterns 

in Nickol Bay (Dampier) showed that bitterns starting out at a concentration of 340 0/00 were 

diluted to 42 % at the mixing point near the shore. At a time 42 hours after release there was 

a reduction to 37.2 Lwithin 1 km from the bitterns channel exit and 37.1 */00 within 1.5 km, 

which was in the'aUowabie damage' zone (Dampier Salt, 1980). Steedman and Associates 

(1977) concluded that, after comparing all surveys, there had been no significant long term 

changes in the regional salinity distribution of the bay caused by bitterns discharge. It should 

be noted that unlike Dampier which discharges direct into the sheltered Nickol Bay, mixing of 

bitterns at Onslow will take place initially in Middle Creek before it moves into the open ocean. 

Accordingly there should be a high degree of mixing which will reduce the bitterns salinity 

and therefore the impact on the nearshore environment. 

In Dampier some death of shellfish species, notably 'finger nail shells' (Phaxas cu/tells) 

occured directly in front of the bittern plume on intertidal areas. Extensive monitoring took 

place of fiddler crabs (Uca coactarta flammula), two gastropod species; 'pneumatophore 

snails' (Littorina scabra) and 'mud creepers' (Cerithidea cingulata) and juvenile prawns 

(Banana prawns, Metapenacus and non-penaeids). After two years of monitoring it was 

concluded that bitterns discharge had no effect on juvenile prawn numbers, and that 

fluctuations in population numbers of the other indicator species showed no relation to 

bitterns discharge. The final conclusion in Dampier was that "In considering all monitoring 

aspects, it may be safely assumed that bitterns discharge has had a minimal effect on Nickol 

Bay and environs in the short term" (Dampier Salt, 1981; p85). Nickol Bay also supports a 

banana and tiger prawn fishery. 

When monitoring bitterns discharge therefore, it would seem that monitoring indicator 

species is not necessary, since this has been performed at Dampier. It is necessary however 

to monitor salinity patterns and water chemistry (including ionic balances and nutrient 

content) in Middle Creek and in the nearby oceanic environment before discharge takes 

place over seasonal cycles (such as the wet and dry periods) and in the short term (over a 

period of neap to spring tides). In this way the nature of salinity processes in the receiving 

environment can be determined before discharge takes place. When discharge takes place 



19 

monitoring should continue so that any changes in comparison to baseline data can be 

detected and any adjustments made to bitterns discharge if necessary. 

(b) Jetty construction 

The bottom environment where the proposed jetty is to be constructed consists of a bare 

muddy sand in the shallow water (4 - 5 m) which changes to a silty mud under the end of the 

jetty. Fauna and flora in the area were predominantly associated with small rock outcrops (1 m 

wide by 0.3 m high). This environment is not considered to be rare and is similar to other 
- 

	

	 environments within the area. It is not considered therefore that jetty construction will 

remove any significant areas of habitat. 

(C) Dredging effects 

The proximity of Wards Reef to the proposed shipping channel means that dredging and 

spoil disposal must be carried out at the least harmful time for the corals present. Particularly 

since this reef already exists in an area of high water turbidity caused by suspended 

sediment. The benthic flora and fauna in the proposed channel area is expected to be similar 

in adjacent localities so disruption of the bottom type is not likely to remove significant or rare 

communities. It should also be noted that areas have been dragged in this region to provide 

clear grounds for trawling to take place, so extensive modification to some of the marine 

benthic communities has already taken place. 

The bottom environment therefore, apart from Wards Reef, is not unique and certainly 

does not occur in a pristine environment. The dredge plume, if disposed of at sea, will be 

temporary in nature and the water is already highly turbid due to suspended sediment. The 

removal of benthos due to shipping channel dredging is not expected to substantially alter 

the nature of the bottom communities around Onslow. 

For dredging activity to proceed, a separate proposal must be submitted to the 

Environmental Protection Authority for the consideration of environmental consequences. 

The Marine and Harbours Department must also be approached. In addition, the disposal of 

dredge spoil in the marine environment comes under the control of The Commonwealth Sea 

Dumping Act which is regulated by the Department of Arts, Sport, The Environment, Tourism 

and Territories (DASETT). 

5.4 Salt flat Islands 

Approximately 36 salt flat islands will be isolated within the condensor pond layout, these 

have an approximate area of 1166 ha (11.7 km2). Less than half of these (16) however will be 

totally isolated, the rest will be connected via bund wall construction. The totally isolated 

islands vary between 1.6 and 34.2 ha in area and have a total area of 147 ha (1.5 km2). The 

bund wails will provide a limited corridor for fauna to move between islands. It is suggested 

that those islands which will be isolated are checked for rare faunal and floral species before 

construction proceeds. 
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These islands are occasionally surrounded by fresh floodwaters, they will not be when 

contained within the condensor pond layout. Therefore it is expected that soil salinities will 

increase around the flooded perimeters of the islands. This may lead to mortality of the 

vegetation on these margins. Rainfall and the seepage of freshater will still occur on these 

islands however, and this is expected to maintain the freshwater lens beneath the islands for 

the bulk of the deep rooted vegetation to utilise. 

5.5 Other land Impacts 

- -. 

	

	 Other land impacts include the extraction of bund wall construction material. These areas 

should be rehabilitated to their original vegetation. Similarly the possibility of replanting of 

mangroves in areas damaged by construction should be investigated. 

6. Faunal Impacts 

Mangrove areas 

In addition to changes in faunal compositioncausedby salinity induced changes to 

mangrove stands there may be increased pressure on mangrove habitats by recreational 

fishing, this includes the over-exploitation of reóreationally important species of fish, crabs 

and prawns. The mud crab (Scylla serrata) has been cited as a particularly vulnerable species 

to this type of pressure (Hegerl, 1982). 

If the bund walls are breached at any time, the resulting uncontrolled flow of high salinity 

water into the mangrove creeks may have a deleterious effect on the resident marine life. 

This is likely to be short term and no permanent damage is expected. 

FIshing 

There is expected to be little impact on nursery grounds (ie. shallow areas and mangrove 

creeks) by the salt pond construction and operation. Bitterns are shown to have little or no 

impact on the numbers of juvenile prawn and fish species in Dampier (Dampier Salt, 1981) or 

on prawn catches in the area in which bitterns are discharged. So it is expected that there will 

be little impact on fishing by the release of bitterns atOnslow. Impact on fishing due to 

dredging is not expected to occur, apart from the restriction of movement of fishing vessels 

while dredging is taking place and by the presence of the jetty. The rare possibility of bund 

wall breaching will release a low volume of high salinity water into the ecosystem. This is 

expected to have the same effect as bitterns if it is derived from the crystalliser ponds, and will 

have less effect if it is derived from the condensor ponds where the water will have a salinity 

of 36 - 53 %, much the same as tidal water that has receded from the salt flat under normal 

conditions (Paling, 1986). 

(c) Salt flat Islands 

As described in an earlier section, the isolation of 16 salt flat islands will cut off the 

migration of ground dwelling faunal species between islands. 
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7 Creation of new habitats 

New habitats will be created in two ways, jetty piles and the condensor ponds. Jetty piles 

will provide a hard substrate for the attatchment of macroalgae, crustaceans and molluscs 

(such as barnacles and oysters). This will set up a food chain leading to increased fish 

populations around the jetty. 

The condensor ponds will provide an environment for blue-green algae to grow and also 

brine shrimp species. Birds will be attracted to the ponds for loafing and feeding, so an 

increase in bird numbers is expected. 

It is recommended that if any stocking of the ponds with brine shrimp occurs, that they be 

of non-invasive species such as Parartemia. This species is native and occurs on the Pilbara 

coast. It is recommended therefore that stocks of exotic species such as Artemia not be 

used because this species may then be 'seeded' to the adjacent mangrove and salt flat areas 

(as reproductive units or "cysts " by the wind or attached to birds). Artemia is able to 

outcompete native brine shrimp species, so any 'seeding' will allow this species to displace 

the native one. This problem is circumvented by the use of only native shrimp species for 

pond stocking which should be available from other salt operations. 

ConclusIons 

This project, excluding Pond 1, will have a minimal direct impact on the mangroves in the 

Onslow area (a maximum of, 1.38 ha or 0.15 % of total). It is therefore consistent with the 

CTRC (1974) recommendations that solar salt production should be restricted to the 

-- 	 supratidal zone landward of mangroves. The indirect impacts (ie. changes in groundwater 

salinities, reduced freshwater flushing), are yet to be determined but can be monitored for 

changes and, if necessary, appropriate solutions can be devised. 

Impacts on algal mat, in terms of smothering, will be minimal on the eastern side of Onslow 

(37 ha or 3.7 %). Approximately 20 % of the total on the western side however, will be 

smothered by the construction of the crystalliser ponds. Thus a total of.1 1.5 % (227 ha) will 

be removed from the Onslow region, mostly on this western side and in a region of two 

creeks that show low densities of mangroves. There are likely to be few indirect impacts to 

algal mats from this project. The exception to this is in regard to increased access to 
- - 
	 mangroves for recreation and possible algal mat trampling. 

Bitterns discharge has been shown to have little effect on the biological environment in 

- 	 Dampier, and it is expected that this will occur in the Onslow environment. 

Dredging is a short term pressure on the environment and, if carried out at the correct 

time, should not siginificantly alter the offshore ecosystem. There appear to be no unique 

ecosystems in the dredge channel compared to adjacent areas, and the Onslow benthos has 

been modified by trawling already. The presence of a jetty is more likely to provide new. 

substrates for plants and animals rather than remove ecosystems already present. 

Of the 36 salt flat islands isolated by the condensor ponds, only 16 (13 %in area) will not 

be connected by bund walls. Ground dwelling animal movement may be restricted since it 
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can only take place via the bund walls. On the totally isolated islands, species composition 

may be changed by the lack of migration. This loss however, providing there are no rare 

species of fauna or flora, is considered insignificant in relation to the amount of salt flat islands 

in the Onslow area. 

The condensor ponds, particularly if stocked with shrimp species, are expected to create 

a new habitat for birds. Bird numbers are therefore expected to increase as they utilise the 

ponds for loafing and feeding, particularly in Pond 2 which has salinities similar to that 

experienced on the tidal flat in the natural environment. 

The following suggestions are made to assist in determining the impacts of this project, 

and monitoring details are presented in the next section; 

Any areas that have material removed for construction purposes be revegetated to 

their former plant composition. This may also apply to mangroves. 

The bitterns channel walls be supported so as to prevent any slumping and 

subsequent erosion of the surrounding tidal flat area. 

Increased access for public recreation to the mangrove creeks via the bund roads be 

monitored so as to determine the possibility of algal mat damage by trampling. 

Containing access to a minimum number of pathways for each creek will reduce mat 

damage. 

Any dredging that takes place does so when natural water turbidity is at its lowest (ie. 

during winter) so as to minimise sediment loading to corals on Wards Reef and any 

other reefs; and to minimise light reduction for benthic algae. 

The salt flat islands to be totally isolated should be checked for rare faunal and floral 

species and, if they occur, measures taken to prevent any loss of these species when 

pond construction occurs. Perhaps persons with a detailed local knowledge of the 

region's flora and fauna would be most suited to this task (eg. CALM officers). 

The stocking of condensor ponds with brine shrimp, if it occurs, should be carried out 

with native species (eg Parartemia) to remove the possibility of changing the species 

composition on the natural Onslow salt flat. 

Monitoring programmes 

The following montioring programmes are suggested so that the long terms effects of the 

solar salt pond construction can be determined and alleviated if necessary. 
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(a) Mangroves 

(I) The effect of dust from construction and road use 

The setting up of quadrats in appropriate locations close to the bund wall on the seaward 

side near the pump station at Beadon Creek, and if Pond 1 is constructed, along the 

landward mangroves near this wall. Trees should be regularly examined for signs of stress 

such as defoliation or leaf discolouration. Litter traps could also be used to monitor leaf fall 

rates. Trees in these quadrats may also be used for groundwater salinity determinations. 

(ii) Groundwater changes 

This monitoring is suggested so that baseline and future data can be obtained, and the 

indirect effects of restricting freshwater flow, and bund wall construction can be determined. 

This will more clearly define any effects that solar pond construction has on mangroves in the 

long term. 

Permanent transects should be set up consisting of vertical pipes at intervals from 50 to 

100 m apart to measure groundwater salinities from the inside of the condensor and 

crystalliser ponds to the most landward mangroves. Suggested locations are on the western 

and north eastern walls of Pond 2, the southern wall of Pond 5, and the middle of the 

crystalliser seaward wall (Figure 4). II Pond 1 is to be constructed further transects may be 

added in place of the north-eastern wall of Pond 2. Monitoring should commence before 

construction and continue after it has finished for a period. Initially, if the changes in 

groundwater salinities are noted over two neaps to springs to neaps cycles (28 days) one in 

the wet season and one in the dry season before construction, this can then be used as a 

base measure to detect any future changes. Monitoring in this way will take place at the 

height of the tide. This should continue every year to determine any long term effects. 

Monitoring can also simply be carried out once a month at low tide to determine any long term 

changes in groundwater salinities. 

Data monitored for the groundwater should include salinity and the ionic ratios of the major 

ions. Data monitored for the soil should include soil chemistry (eg. ionic ratio, salinity, cation 

exchange properties, nutrient and organic matter) and physical properties (such as texture, 

clay content and field capacity) 

(b) Bltterns effects 

It is suggested that the water salinity, ionic ratios and nutrient content of Middle Creek and 

the nearby oceanic environment be monitored both in the short term (ie neaps to springs to 

neaps) and in the long term (wet and dry seasons). Thus short term examination can be 

carried out twice a year once in each of the two seasons. This should be carried out before 

bitterns discharge takes place to determine the nature of the receiving environment; and 

should be maintained when bitterns discharge commences. In this way the mixing efficiency 

can be determined and, if necessary, discharge can be varied to minimise any measured 

impact. 
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Figure 2; A simplified view of a mangrove ecosystem, (A) in relation to nutrient inputs, outputs and storages, 
(B) the sources of nutrients and methods of export and (C) the flow of nutrients through a 
mangrove system when rainfall occurs. 
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SUMMARYREPORT 

PRELIMINARYREPORT ON EFFECT OF PROPOSED 

SALTPOND FLOOD LEVEE, ON FLOOD FLOWS - ONSLOW 

1.0 INTRODUCTION 

Gulf Holdings Ply Ltd have commissioned Halpern Glick Maunsell Ply Ltd to 

undertake apreliminaiy investigation of-,  

the adequacy of the proposed top level offlood levees to contain peak 

rainfall runoff/lows, and 

the effect of the proposed flood levees on iunoffflows. 

The location of the proposed levees are shown on Fig. 1. The levees are to be 

constructed as the southern and eastern containnent bank for proposed salt 

ponds, and are also to serve as a levee to deflect rainfall runoff/lows to the 

ocean along the southern and eastern perimeter of the salt ponds. 

The commission requires a desk study report to provide input for an 

environmental report on the impact of the proposed salt flekL 

20 	SUMMARYAND CONCLUSIONS •  

Results of a preliminay desk study of the effect ofproposed levee construction 

on extreme flood/lows indicate the following: 

HALPERN GLICKMAUNSELI, PTYLTD/C8604 
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(a) 	Direct Catchment Flows 

1/50 year peak rainfall runoffflows in the channels created by levee 

construction are estimated to be: 

East Channel 	 360 cubic metres per second 

West Channel 	 160 cubic metres per second 

due to runofffrom the catchments directly dischaiging into the channels. 

Maximum water levels in the east  levee channel are estimated to not exceed 

R.L. +2.9A.H.D. and will be contained without overtop by the proposed levee 

level of +3.5A.H.D. Peak flow velocities in the east channel and 

downstream tidal flats will not cause scour. 

Maximum water levels in the west channel will not exceed R.L. +3.3 A.H.D. 

for an assumed causeway/floodway length of 250 metres and flow velocities 

in the channel and downctrewn on the tidal flats will not cause scour 

problems. 

(b) 	Ashbujton River Breakout Flows 

Occasional extreme flows in the Ashburton River reportedly break out and 

outlet to the ocean adjacent to the Onslow townsite. If this is confirmed by 

on-site studies, a substantial portion of this breakout flow could flow into 

the west channel created by the proposed levee construction at peak rates of 

between 1,000 to 1,400 cubic metres per second for an estimated 1 in 50 

year event. 

HALPERN GLICKMAU1qSEII. PTYLTD/a604 
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The discha,e offlows of this magnitude will result in maximum water 

levels in the levee channel and downstream causeway channel of 

approximately +4.4 to +4.8A.H.D. which will require levee top levels of 

minimum +4.5 to +5.OA.H.D. 

Average velocities of up to 1.0 metre per second should not cause 

significant scour during the passage of the flood in the levee or causeway 

channel or downstream tidalfiats. 

The peak flow rate estim ates for direct catchment flows and Ashburton River 

breakout flows will require field investigation to confinn the validity of the 

various assumptions made in this desk study. Field investigation is also 

recommended to determine firstly if the Ashburton does flow in this direction, 

and if so, if diversion of a significant portion of the breakout flows away from 

the levee channel and causeway is possible and economically viabl& 

Modification of the existing causeway embankment is recommended in any event 

to maximise the length offloodway available, increase existing culvert capacity 

and upgrade the ability of the existing embankment to sustain significant 

overflow without failure. 

3.0 	ESTIMATION OFPEAKRUNOFFJILOWS 

The location of the salt pond perimeter levees with relation to the catchments for 

rainfall runoff are shown on Fig. 1. 

Runoffflows which will be effected by the levee originate from: 

HALPERN GLICKMAUNSI?1t. PIYL77)/(2604 



(a) 	a mildly undulating generally loam soil plain covered with scattered scnsb to 

the south and east of the levee. The plain rises gently from a level of 

approximately 5 to 6 metres A.H.D. immediately south and east of the levee 

at a slope of about 1 in 750 (0.0013), 

(b) 	the Ashburton River catchrnent, when occasional extreme flows reportedly 

breakout from the main channel and outlet to the ocean northwards across 

the flat plain and salt flats adjacent to Onslow townsite. 

A natural watershed will exist at point 'A' (Fig. 1) along the levee, with runoff 

flows an-iving at the levee west of 'A 'flowing west along the levee and past the 

existing causeway, and runoff/lows an-iving east of 'A 'flowing along the levee 

to the north-east and discharging to the ocean via the existing salt flats adjacent 

to Coolgra Point. 

At present, the nrnoffflows discharge onto the tidal salt flats between the 

natural islands and along the natural channel existing between the islands and 

the elevated northern edge of the plain. 

A portion of the breakout flow from the Ashburton River may discharge towards 

the levee west ofpoint 'A and may outlet ' west past the causeway. 

Estimation ofpeak runoff/lows involved consideration of regionaiflood 

estimation methods (ref. 1 and 2) and assess,nent of historical runoff/lows 

from discussion with local Shire, M.R.D. and WaterAuthority personnel and a 

local pastoralist. Insufficient infonnation is available on subcatchments and 

HALPERWGLICKMAUNSELL P7YLTD/ca604 
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storage characteristics of the catchments to permit estimation of runoff 

flows via runoff routing methods. 

Regional flood methods (ref. 1 and 2) predict 1 in 50 year total peak flow 

rates of between 1,800 and 3,800 cubic metres per second airiving at the 

levee. These flows were not considered to be realistic as they were 

estimated to be significantly in excess of historical peak flows obsen'ed 

across the plain (specflcally,  across Peedwnulla-Onslow Road) and were 

related to times of concentration of approximately 6 to 8 hours compared to 

local observation/impression offlood rise and decay periods of about 

24 hows. Application of the regional flood prediction methods to recorded 

flows from Ashburton and Fortescue River catchments also overestimated 

flows by a factor of approximately 3for recuirence period flows of 10 to 

20 years. 

Peak runoff rates predicted by Regional Flood methods were considered 

inappropriate because: 

the study catchments are slightly flatter than the flattest monitored 

catchment used to derive the regional empirical fornulae 

the absence of well defined watercourse drainage systems within the 

Onslow catchments, and the reported significant degree of depression 

storage within the catchments. 

the unreliability of regional prediction methods for the Pilbara Design 

because of the sparsity of monitored catchment infor,natiom 
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(iv) the poor match between predicted peak flow rates and time of 

concentration and predictions based on local observation ofpast 

runoffflows. 

In the absence of results offield investigations, it was considered that the 

peak flow estimate should be based on an assumed time of concentration and 

rainfall duration of 24 hours, as: 

local observation reports of extreme flows suggest this approximate 

period, 

the critical period for maximum rainfall excess and runoff is 

approximately 24 hours based on recommended initial and continuing 

loss rates of 32 mm and 5 mm per hour respectively (ref. 1) and 

temporal distribution patterns (ref. 2) for the Pilbara Region. 

Peak nsnoff rates were estimated for 24 hour duration rainfall assuming 

only minor depression storage, and assuming a length of catchment of 

approximately 25 kilometres based on Braiithy-Williams (ref. 3) assuming a 

moderately meandering ''nainstream 

The resultant 1 in 50 year peak/low rates predicted for the flows east and 

west ofpoint 'A' are 500 and 360 cubic metres per second respectively. 

These flows are of the same order as extreme peak flows roughly esthnated 

from local observation. Field verification of these flows is recommended. 

HALPERN GLICKMAUNSELL PIYLTD/C8604 
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The above total inflow peaks were reduced to allow for the effect of 

significant channel storage offered by the artificial watercou,ses created 

between the proposed levee and the edge of the elevated plain. The 

estimated active storage in the east and west channels is 22 x 106  and 

17 x 106  cubic metres respectively compared to estimated runoff voiwnes of 

42 x 106  and 31 x 10 cubic metres respectively, for a total 24 hows rainfall 

depth of 275 mm and rainfall excess of 139 mm. 

The resultant modified peak flow rate in the levee channel east ofpoint 'A' 

is estimated at 350 cubic metres per second The average east channelflow 

velocity range of 0.15 to 0.3 metres per second and maximum upstream water 

surface level of approximately 2.9 metres AH.D. were estimated utilising the 

'BACON' computer progrwnme by assuming flow inputs along the length of 

the channe4 various estimates of downstream water depth/elevation, a level 

channel invert level of +1.5A.H.D. and average effective channel width 

950 metres. 

Levee channel outflow west ofpoint 'A' will be controlled by the Onslow 

Road causeway across the salt flats at the downstream end of the channel. 

Based on an assumed causeway length of 250 metres of roadway constructed 

as a floodway 1.2 metres above the existing tidal flats, and culverts provided 

for 1 in 5 year flows of roughly 5 to 10 cubic metres per second, the 

predicted 1 in 50 year peak flow rate is approximately 160 cubic metres per 

second (reduced from 360 cubic metres per second due to storage effect), 

which corresponds to a water surface level of approximately + 3.2 A.H.D. 

immediately upstream of the floodway and +3.3AJiD. maximum near 

point 'A' 

HALPERN GLICK MA UNSELL PTYLTD/C8604 



The WaterAuthority and M.R.D. have advised that historical records of the 

timing and flow rate of the Ashburton River breakout flows do not exist. 

An Onslow resident (since 1963) considers that breakout flows occur roughly 

evely 10 years, which agrees with the return period suggested by the last 

two reported breakout flows of June 1980 and Januazy 1971. 

Based on witness reports offlow width and depth across the Onslow Road at 

point 'B' (Fig. 1) in 1980, the peak flow towards the levee channel west of 

point 'A' is estimated to be in the range of 750 to 1,000 cubic metres per 

second. This/low estimate represents approximately 30 percent of the total 

Ashburton River/low of approximately 3,000 cubic metre per second peak 

flow recorded at a P. W.D. flow recording station located approximately 

60 kilometres upstream of the possible breakout location. Flow records over 

the period 1964 to 1982 and the reported incidence of breakout flow suggest 

that flows of approximately 1,500 to 2,000 cubic metres per second 

apparently pass down the Ashburton River without significant breakout. 

Aerial photos also indicate that alternative/low outlet routes for the 

breakout flow probably exist to the west of the causeway. The above 

preliminaiy estimate of 750 to 1,000 cubic metres per second breakout flow 

in 1980 corresponds to an approximate 1 in 20 to 25 year event, or possibly 

greater, and appears to be probably slightly conservative to be consistent 

with recorded river peak/lows, and likely maximum river channel capacity 

prior to breakout. 

HALPERN GLICKMA(JNSFJj, P7YLTD/C6O4 



Assuming a 1 in 25 year peak breako ut flow to the levee channel west of 

point 'of 750 metres per second and negligible attenuation due to 

channel storage, a 1 in 50 year peak flow to the levee channel of 

approximately 1,000 to 1,400 cubic metres per second could be expecte4 

For an assumed 250 metre long width of channel adjacent to the causeway 

floodway, the 1 in 50 year breakout flow level adjacent of the causeway is 

estimated to be approximately R.L. +4.4 to +4.8A.H.D. The breakout flow 

peak should not coincide with runofffrom local catchments because of the 

considerable time lag between the time of rainfall and catchment response 

for the two flow sources. 

Construction of the approximate 2 kilometre length offlood levee to the 

above leveLs is neither difficult nor expensive. However, on site studies will 

be necessaiy to confirm the magnitude ofpeak flood flows towards this 

flood levee and whether they orignate from the local catchment or the 

Ashburton River. 

4.0 	EFFECT OF LEVEE CONSTRUCTION ON FLOOD WA TERS 

(a) 	East Channel 

The time of concentration of the 1 in 50 year flood flow peak is 

approximately 50 hours including approximately 26 hours channel flow time. 

The considerable lag between likely maximum storm surge associated with the 

extreme event and the time ofpeak flood flow should ensure that abnormally 

HALPERN GLICK MA UNSE! 1. FTYL77)/C8504 
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high tides will not cause backup of the peak flood above the estimated 

maximum channel water level of + 2.9 A.H.D. The proposed top level of the 

levee of +3.5A.H.D. is therefore considered adequate to contain floods of 

1 in 50 to 1 in 100 year recurrence inten'aL 

Scouring of the channel invert or sides is not anticipated because of the low 

average flow velocities (0.15 to 0.3 metres per second) during the peak flow. 

The increased width of tidat flats available at the north end of the levee 

will permit channelled flow to outlet to the ocean without scouring.. 

(b) 	West Channel 

The lag between time ofpeak runofffrom the direct catchment and 

abnonnally high storm surge that may be associated with the rain storm 

event is of similar magnitude to the east channe4 and backup ofpeak 

floodwater above the level imposed by the causeway barrier is not expecteA 

The water level behind the causeway floodway during the 160 cubic metres 

per second peak flow will depend mainy on the length offloodway that can 

be constructed and to a lesser extent the culvert (or bridge capacity 

provided to cater for lower flows. 

The existing culvert capacity under the causeway is  approximatey 1 cubic 

metre per second and it is suggested that this capacity is increased to 

between 5 to 10 cubic metres per second to cater for flows of 1 to 5 year 

recurrence without overtop of the causeway. 

HALPERN GLICK MA UNSFI 1. PTYL7D/C&604 
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No definite details of the elevation and length of existing causeway are 

known at this time, and the possible maximum length offloodway that can 

be created is reported to be at least 250 metres. Based on the preliminaty 

assumption ofa floodway length of 250 metres an elevation of 1.2 metres 

above the tidal flats (assumed at KL. +1.5A.H.D.) the 1 in 50 year flood 

peak of 160 cubic metres per second will attain a maximum upstream water 

level of +3.3A.H.D. which will be significantly below the top of levee 

required to contain the peakAshburton breakout flow. The causeway would 

be untrafficable for only 3 to 6 hours during passage of the peak flow. 

Modification works are recommended to maximise the length offloodway at 

the causeway location and upgrade the ability of the causeway embankment 

to sustain overflows without failure. 

Average flow velocities at 1 in 50 year peak/low will vwy from 

approximately 0.1 metres per second in the broader east upstream end of the 

levee channel to 0.5 metres per second in the natural causeway channel and 

the nan-ow natural channel immediately upstream. These velocities should 

not cause general scouring in the channels. Dicsipation of the flow across 

the tidal flats west and north of the causeway channel should not result in 

scour. 

(c) 	Ashburton Breakout Now 

The prelimina,y estimate ofpeak Ashburton River breakout/low range of 

750 to 1,400 cubic metres per second will requfre site investigation to 

attempt to better quantiji verbal reports ofpeak flood events, floodway 

lengths, etc. as the present peak/lows are not based on 'hard' infor,nation. 

HALPERN GLICKMAUNSEU. FIYL77)/(2604 
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Based on the assumption ofpeak flows in the 750 to 1,400 cubic metres per 

second range, average flow velocities in the relatively narrow causeway and 

upstream levee channel will reach approximately 0.7 to 1.0 metre per second 

with maximum water surface elevations of between + 4.4 to + 4.8 A.H.D. Field 

verification will be required to confirm the equivalent channel invert levels 

and channel widths, as the flow cross-section area may be significantly 

greater than that assumed particularly if  the flood flow spreads substantially 

over the channel 'sides' at the maximum water levels estimated. 

Velocities at the upper range of about 1.0 metre per second should not 

cause significant scour but field inspection would enable a better evaluation. 

Under conditions ofpeak flood, the causeway channel is expected to exert 

primary control offlow water levels, and the causeway crossing 

embankment (250 metre width assumed) will be submerged and untrafficable. 

The backwater levels created may require levee top levels west ofpoint 'A' 

of between +4.5 to +5.OA.H.D. to avoid failure by overtopping. 

Field investigation will be necessary to permit a more confident prediction of 

flow and levee levels, flow velocities and extent and duration offloodin& 

etc. Field investigation of the possibility and viability of diversion of 

breakout flows to the north and west of the existing Onslow Road floodway 

(point 'B') should also be undertaken to reduce the magnitude breakout flow 

in levee channel west ofpoint 'A'. 

HALPERW GLICK MA UNSELL PTYLTD/ca604 



'Flood Estimation Procedures for Western Australia" 

M.R.D. Dec. 1987 

Australian Rainfall & Runoff (1987) 

Australian Rainfall & Runoff (1977) 

"Open Channel Hydraulics" VT. Chow 
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ENVIRONMENTAL IMPACT STATEMENT 

WITH RESPECT TO NOISE 

1 	SUMMARY 

We have been asked to examine the nuisance to adjacent communities which may 

result from the operation of the proposed salt field facilities at Onslow. 

Two sites have been proposed. One adjacent to the Port Facility and the 

second, a further 850km south. As the more southerly options is further from 

residential areas and will reduce sound pressure levels by about 5 dBA, the 

following detailed analysis has concentrated on an analysis of the closer 

option. (Refer to accompanying Drawing No. M3.) 

This report is intended to establish work practices which will enable the 

Port Facility to operate within noise levels acceptable to the general 

community. 

2 	INTRODUCTION 

The following report has been prepared on behalf of Gulf Holdings Pty Ltd and 

in support of their submission to the Environmental Protection Authority. 

Equipment and operations which are sometimes found to generate a noise 

nuisance in a salt harvesting stockpile are: 	 - 

- 	The operation of tracked vehicles in stockpiling and, more particularly, 

in the reclaim operation which often will extend through a 24 hour day. 

- 	Power generation equipment installed to provide electricity to the site 

operation on a 24 hour/day basis. 

- 	The movement of road transport from harvesting to stockpile areas. 

Our analysis is based on the typical A-weighted sound power levels from site 

equipment as set out in Australian Standard 2436 and on recognised limits at 

residential boundaries of 45 dBA for day time and 35 dBA for night time 

operation. 
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3 	DESCRIPTION OF SITE 

Both of these proposed stockpile facility locations are separated from the 

residential areas of Onslow by relatively flat country which, from an 

acoustic analysis point, can be described as broken ground. Numerous small 

hillocks rise from a base of 2m to 25m RL to a height of 9m to lOm RL. 

These will have the effect of breaking up ground reflections to such an 

extent that this will not reinforce direct airborne transmission and will, in 

addition, provide acoustic barriers with some useful attenuation. 

4 	ANALYSIS 

4.1 	Sound Sources 

Table D2 of Australian Standard 2436 shows that tracked vehicles are the 

strongest of noise sources which may be expected on the site. Dump trucks 

are typically more than 3 dB quieter. 

In order that a realistic analysis of natural attenuation can take account of 

sound frequency, field measurements have been taken of tracked vehicles 

operating over broken ground and the resulting spectrum adjusted to comply 

with the higher levels as set out in the Standard. The analysis presented in 

Appendix 1 which shows that the greater nuisance occurs in the high frequency 

bands and field measurements were approximately 1 dB below the design 

recommendation of AS 2436. 

4.2 	Daytime Operation 

Drawing No. Ml shows the topography between residential areas and stockpiles 

on the nearer location. Section A-A for the full stockpile configuration 

shows that no real sound barriers exist when a tractor is in operation on the 

top of the nearer stockpile. Appendix 2 demonstrates that attenuation from a 

580m separation together with atmospheric correction will result in an 

acceptable sound pressure level at the nearest residential boundary. 

Dump trucks will be operating at a level of about RL 3.5. The lower output 

sound power level in combination with some barrier attenuation from natural 

contours will ensure that this machinery is well within acceptable limits. 
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4.3 	Night-time Operation 

To achieve the lower noise levels necessary for acceptable night-time 

operation, it is necessary to operate tracked vehicles below the easternmost 

crest of the near stockpile. The "section through stockpile" illustrated on 

Drawing No. M2 shows the situation with a full stockpile. 

As stockpiles become depleted, the sound levels produced by emergency 

generators will add to the total sound pressure at residential boundaries. 

Natural contours provide a barrier of about 3.9m height in front of the 

generator site as illustrated on Drawing No. M2 for the empty stockpile 

situation. 

The Appendix 3 combines the tractor sound pressure levels with the levels 

resulting from generator operation to show that the combined effect is within 

acceptable night-time limits. 

5 	GENERAL COMMENT 

The foregoing calculations are set out to show that the two major noise 

problems associated with Port loading facilities (tracked vehicle and power 

generator operation) can be controlled within acceptable limits by proper 

management of stockpiling and reclaiming operations. 

Care can be taken during the design phase to limit the intrusion of other 

noises to acceptable levels e.g.: 

Reversing "beepers" on mobile equipment rely on their distinctive tone to 

provide warning in the near vicinity and can be set to low sound power 

levels which maintain the intended function without causing a nuisance at 

distance. 

- 	Dumping facilities can be provided with adequate acoustic screening by 

earth bunds or walls to limit the operating noise levels. 

- 	Conveying and loading equipment can be designed to operate at sound 

levels appropriate to this application. 



R0688 	 - 4 - 	 61700-1A 

6 	CONCLUSION 

The proposed Port handling facilities can be designed and operated in a 

manner which will reduce noise intrusion to residential areas within 

generally acceptable levels. 

The appended Chart 1. is a family of noise criteria curves with a table of 

acceptable criteria for a variety of environments. On this chart, the 

predicted sound pressure levels for day and night  operation are plotted as 

solid lines. 	The broken lines show the further reduction which will 

typically occur between inside and outside of a domestic dwelling. 	These 

plots demonstrate that night time noise levels inside of a house will be 

below the threshold of hearing. 



APPENDIX 1 - TRACTOR FREQUENCY SPECTRUM 

OCTAVE BAND CENTRE FREQUENCY Hz 

125 250 500 1K 2K 4K 

72 67 60 58 62 62 
72 69 63 65 65 65 

115 112 106 108 108 108 
-16 -9 -3 -- +1 +1 

99 103 103 108 109 109 

116 113 107 109 109 109 

Measured sound pressure level of tracked vehicle 
(SPL in dB, ref. 2 x iO 	N/rn2 ):- 

In foreward - at R = 55m 
In reverse 	- at R = 55m 

Determine sound power level 
(SWL in dB ref. 10T12  watts) = SPL +20 Log R +8 
Add A-weighting factors 

With logarithmic addition of side bands = 115 dBA. 
Correcting to 116 dBA (AS 2436) adjusted spectrum becomes: 
SWL (dB ref. 10 12W) 



APPENDIX 2 - DAYTIME OPERATION 

Design sound power level spectrum (see Appendix 1) 

Sound pressure level at 580m = (SWL - 20 Log 580 - 8) 

Less atmospheric attenuation at 30°C, 30% RH 
from Table 1 at 580m 

Resulting sound pressure level at nearest residence 
Add A-weighting factors 

With logarithmic addition of side bands = 45 dBA 

OCTAVE BAND CENTRE FREQUENCY Hz 

125 250 500 1K 2K 4K 

116 

53 

113 

50 

- 	1 

107 

44 

-2 

109 

45 

-4 

109 

45 

-7 

109 

45 

-18 

53 
-16 

49 
-9 

42 
-3 

41 
-- 

38 
+ 	1 

27 
+ 	1 

37 40 39 41 39 28 



APPENDIX 3 - NIGHT-TIME OPERATION 

Combined effect of generators and tractor 
Add A-weighting factors 

With logarithmic additions of side bands = 34 dBA 

OCTAVE BAND CENTRE FREQUENCY Hz 

125 250 500 1K 2K 4K 

82 74 70 63 65 62 

-34 -34 -34 -34 - 3 4 -34 

-7 -8 -10 -11 -12 -13 

-- -1 -3 -5 -9 -24 

41 31 23 13 10 -- 

53 49 42 41 38 27 

- 	9 -ii -14 -17 -19 -22 

44 38 28 24 19 5 

46 39 29 24 20 5 

- 	16 - 	9 - 	3 -- + 	1 + 	1 

30 30 26 24 21 6 

Sound Pressure Level from typical packaged generator 
measured at 7m 

Correct for four in. operation (+6) and 750m separation 
(20 Log 7--750 = -40) 

Barrier attenuation from Graph 1 at he = 3.9m and 0 = 1.241  

Atmospheric attenuation at 30°C, 30% RH and 7.50m from Table 1 

Resulting sound pressure level at residential boundary from 
generator operation 

Resulting sound pressure level at residential boundary from 
tractor operation without barrier (from 4.2) 

Barrier attenuation from Graph 1 at he = 2m -and 0 = 141  

Resulting sound pressure level at residential boundary from 
tractor operation with barrier 
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GRAPH 1 	- 	BARRIER ATTENUATION 

Receiver 

Source 

02 	.05 	1-0 	2 
Effective barrier height - he 
Wavelength of sound - -A 

considered 

Taken from Woods Practical Guide to Noise Control 

10. 	ZtJ 
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TABLE 1 

Atmospheric Attenuation Coefficient in dB/100 rrt for an Atmospheric Pressure of 

1.013 X 10 Pa (One Standard Sea-Level Atmosphere) (after Ref. (14)I 

Relative Frequency, Hz 
hmdity, 

Tcmpertture 	per cent 1.2.5 . 	2.50 500 1000 2000 4000 

10 0.09 0.19 0.35 0.82 2.6 8.8 
20 0.06 . 	0.18 0.37 0.64 t..1 4.4 

30°C 30 0.04 0.15 0.38 0.615 1.2 3.2 
(86°F) 50 0.03 0.10 0.33 0.75 1.3 2.3 

70 0.02. 0.08 0.2.7 0.74 . 1.4 2.5 
90 0.02. 0.06 0.24 0.70 1.5 2.6 

10 0.08 0.15 0.38 1.21 4.0 10.9 
20 0.07 0.15 0.27 0.62 1.9 6.7 

20°C 30 0.05 0.14 0.27. . 0.31 1.3 4.4 
(S°F) 50 0.04 0.12. 0.2S 0.50 1.0 . 	2.8 

70 0.03 0.10 0.27 0.54 0.96 2.3' 
90 	. 0.02 0.08 0.26 0.56 0.99 2.1 

10 	. 0.07 0.19 0.61 1.9 4.5 7.0 
• 2.0. 0.06 0.11 0.29 . 0.94 3.2 9.0 

10°C 30 . 	0.05 0.11 0.22 0.61. 2.1 7.0 
(50°F) so 0.04 0.11 0.20 0.41 . 	•1.2 4.2 

70 0.04 0.10 0.20 . 	0.38 0.92 3.0 
90 0.03 0.10 0.21 0.38 0.81 . 13 

• 10. .0.10 . 0.30 0.69 1.6 1:3 	. 2.6 
20 0.05 0.15 0.50 1.6 	. 3.7 5.7 

()C 30 	..• . 	0.04 . 	0.10 0.31 - 1.08 3.3 7.4 
.50 0.04 0.08 0.19 0.60 2.1 6.7 
70 0.04 0.08 0.16 0.42 1.4 5.1 
90 0.03 0.08 0.15 0.36 1.1 4.1 

Taken from "Handbook of Noise Control" edited by Cyril M Harris 
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SHIRE OF ASH BURTON 
Administration Centre, P.O. Box 20,Onslow 6710 
Telephone (091) 84 6001 
Telex M99612 Facsimile (091) 84 6107 

Enquiries: Peter barrie, Administration Officer 

Your Pet 

OurPef RD.M12/1 

All communications to be 
addressed to Shire Clerk 

PC:kes 

23 January, 1990 

The Executive Director 
Gulf Holdings Pty Limited 
78 Mill Point Road 
SOUTH PERTH WA 6151 

CONFJRMAT!O' 
OF FACSIMILE 

Dear Sir 

SOLAR SALT DEVELOPMENT - PROPOSED - ONSLOW 

Thank you for attending the Council meeting held on 22 January, 1990 
to discuss community contributions to the Shire. 

I am pleased to be able to advise that Council has resolved to record 
its support, in principle, for your Salt Project. 

However, in giving consideratiozi to the detail of the Project there 
was unanimous opposition to the first site nominated for the Salt 

r stockpile and wash plant. While acknowledging there may be 
difficulties caused by an Aboriginal site Councillors agreed that the 
alternative site for the stockpile (location B) would be acceptable. 

Council also recorded its wish that while accepting "location B, the 
ship loading facility should be located as far west as is possible" 

I look forward to our further communications. 

Yours faithfully 

I 
L.A. Vicary 
SHIRE CLERK 



SHIRE OF ASHBURTON 
- 

ADMINISTRATION CENTRE, ONSLOW 6719 
P.O. 80X 20 PHONE (091)84 6001 	

LRD., TELEX AA99612 FACSIMILE (091) 84 6107  
ENQUIRIES: 

ALL COMMUNICATION$ TO BE 
Peter Carrie 	 CLERK  

Snr Adnin Officer 
M.B. Ret 548.5 

PC:kes • - 

26 Octcibe,L, 199 

/ 

The Directors 
Gulf Holdings Pty Limited 
Th Mill Point Road 
SOUTH PERTH WA 6151 

Dear Sirs 

SOLAR SALT DEVELOPMENT PROPOSED ONSLOW 

Thank you for attending the October meeting of Council to discuss the Solar Salt Works Project. 

Council has highlighted the following concerns if the Solar Salt Works Project is to proceed. 

1. 	Stockpile Location 

The proposed location is COnsidred to be too close to the townaite 
and you are requested to consider options for relocation to an 
alternative site southwest Of Onalow. 

Noise Levels ) 

The expected noise levels from the operation are a major concern and 
every effort should be made to maintain the peace and tranquillity of the residents of Ons1w. 

Aesthetics 

Proposed future sub divisions by Council will have views of the 
project and stockpile. 

Water Supply 

The effect the Project will have on the Onslow water supply. 

5.. 	Environment 

The effect of the discharge of bitterns on mangroves and tidal 
Creeks. 
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6. 	Flooding 

The effect the Project may have on flooding of the Onslow townaite. 

Council further requests that Gulf Holdings provide details of its 
intentions in regard to gtfi§6 2 of the SAIt Pio:ieat.  it i 
understood that Stage 1 is not dependent on Stage 2 and is 
commercially viable on ILu owit IIUwCvUL', Cuuuuil wuula like Lu know 
the Companys intentions to give an overall idea of the Project impact 
on the area in fairness to affected landowners. 

\ / 

With regard to the proposed use of the WAPET campsite Council seeks 
your views on the provision by Gulf of caravan bays at the campsite 
to relieve pressure on the existing Caravan Park. 

This letter is written in the best interests of the residents of 
Onslow and of the Project and I look forward to receiving your 
written comments in reply to CouriciL's concerns and meeting with you 
again at the December meeting of Council. 

J 
Yours faithfully 

t iC) 
L.A. Vicary 
SHIRE CLERK 
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1. 	INTRODUCTION 	STEEDMAN SCIENCE & ENGINEERING 

This is a preliminary report based on hindcasting 
techniques. Analysis of long term tidal record is in 
progress. 

1.1 Background 

Onslow Salt proposes the implementation of a solar salt 
production facility over the extensive tidal flats around 
Onslow on the Pilbara coast of Western Australia. 

Such a project entails the construction of several large brine 
retaining ponds. It is important that these ponds be protected from 
inundation by either saltwater, or storm water runoff. Such 
protection is usually afforded by bund walls. 

Also important to the project are the design and operation of a jetty 
and ship loading facilities. 

1.2 Study Objective 

The decision of how high to build the bund walls is an obvious balance 
between the risk of overtopping, and the cost of construction. 

To facilitate this decision, Onslow Salt have engaged 
Steedman Science & Engineering (SSE) to determine the 
frequency of occurrence of severe storm surges at Onslow. 

The information will also prove important in the determination of 
depth-limited wave heights and associated crest heights above chart 
datum. 

The objective of this study is to provide the requisite frequency of 
occurrence of storm surge in the form of "return period" estimates of 
total still water level at Onslow (specifically, at the tide gauge 
location in Beadon Creek). 

1.3 Salient Hydrographic Features 

Onslow has a relatively open coastline, with a broad, shallow offshore 
shelf region. 

Nearshore islands and shoals are numerous but discontinuous. 

The shoreline and immediate inland region comprises a Mangrove fringe, 
and extensive tidal flats. 

The tide range is moderate (1.8 m mean Spring range). The tide is 
predominantly semidiurnal (usually two highs and two lows each day). 

The area is renowned for the intensity of tropical cyclone 
activity. 

1.4 Study Approach 

Extreme storm surge levels at Onslow are attributable to 
tropical cyclones. 

WE 

1 
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Insufficient data are at hand to analyse extreme water 
levels directly. However, techniques are available for 
estimating tropical cyclone storn surges by hindcasting. 

For the present study, the approach adopted has been as follows: 

i) 	compute extreme tide residuals from available tide data; 

compute extreme storm surge levels by numerical modelling of 
tropical cyclones; 

combine extremes with published tidal datum information to 
estimate return period mean still water levels; 

verify results by comparison with anecdotal data. 

2 
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2. AVAILABLE DATA 

2.1 Tide Data 

Tide data have been gathered at Onslow since the turn of 
the century. However, until June 1985, tide gauges data 
were uncertain, and the data have not been analysed in 
detail. This is currently in progress. 

In July 1985, the Department of Marine and Harbours (DMH) established 
a new tide station at Onslow for the purpose of redefining tidal datum 
for the region. In response to oil industry requests, the operation 
of the station has been continued. 

- 	 Data from July 1985 to December 1988 have been analysed by the Tidal 
Laboratory at the Flinders Institute of Atmospheric and Marine 
Sciences (FLAMS). Resulting tidal residuals have been made available 
to this study by DMH. Also available from the Australian National 
Tide Tables are reference levels, including mean sea level (MSL), mean 
high water springs (ZIHWS), mean low water springs (MLWS), highest 
astronomical tide (HAT) and lowest astronomical tide (tAT), relative 
to the old Onslow chart datum (zero on the tide gauge - low water 
ordinary spring tide (LWOST)). 

2.2 Tropical Cyclone Data 

Information on tropical cyclone track parameters, including storm 
position, forward speed and central pressure, are archived by the 
Bureau of Meteorology. In recent years, (since 1980) tropical cyclone 
track parameters have also been obtained via post-storm analysis, by 
Oceanroutes, marine weather specialists. 

All above data are available on SSE in-house data banks. For the 
present study, only storms occurring since the 1960/61 tropical 
cyclone season have been addressed, corresponding to the period for 
which satellite coverage of tropical storms has been available. 

2.3 Anecdotal Records 

Various historical indications of storm high water marks have been 
passed on to SSE by the client. These records have been obtained from 
site inspection and interview with local personnel, and provide 
valuable corroboration of tide residual and tropical cyclone storm 
surge analyses. 

3 
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3. S1VDY METHODOLOGY 

3.1 Tide Analysis 

FIANS employ the standard UK Hydrographic Office tidal analysis 
techniques to extract the purely astronomical signal from tidal 
records. 

The remaining contribution to total still water level at the Onslow 
tide station is known as the tidal residual, and may be comprised of 
contributions from meteorological forcing (wind stress and atmospheric 
pressure fluctuations), long wave propagation around the coast, river 
flooding, and the influence of the Leeuwin current. 

Leeuwin current influences have timescales of the order of several 
- 

	

	 months. Long wave effects may show sea level response timescales from 
the order of a few days to one month. River flooding may extend from 
a day to a few weeks. Meteorological forcing, in particular tropical 
cyclones, cause the most severe sea level fluctuations, with 
timescales of the order of a few hours to a few days. 

The subtraction of the astronomical tidal component from a measured 
tide record yields the tidal residual. The tidal residuals for Onslow 
(over the period July 1985 to December 1988) were scanned to select 
all occurrences of storm surge of levels of 0.2 m or more. Eighteen 
storm surges were identified for the 3.5 year period, and the peak 
residual water levels (shown in table 3.1) were subjected to extreme 
analysis using the method of Petraüskas and Aagaard (1971) - see 
section 3.4. 

3.2 Tropical Cyclone Surge Modelling 

A linear two-dimensional, depth-integrated, numerical, hydrodynamic 
circulation model has been established on the southern portion of the 
North West Shelf. The model may be "forced" by tropical cyclone wind 
and pressure fields generated from storm track parameters, to produce 
time histories of water current and surface elevation response at any 
specified points within the model grid. 

This model (based on that of Fandry, 1981) has been used to hindcast 
the response of coastal waters at a grid point in 6 m of water (chart 
datum) about 2 km north of Beadon Point near Onslow, to the 22 most 
severe storms to have influenced the region since 1960/61. Resulting 
maximum storm surges are presented in table 3.2. Three storms were 
seen to produce zero or negative surges at Onslow. After calibration 
correction (see section 3.3) the remaining 19 storm surge values were 
also subjected to extreme analysis via the Petrauskas and Aaaard 
method. 
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3.3 Data Calibration 

The tidal residual analysis provides the best estimates of 
storm surge distribution for return periods (i.e. 
recurrence intervals) of the same order as the span of the 
data set (i.e. 3.5 years). Extrapolation to longer return 
periods is compromised by the brevity of the data set 
although this has now reached 5 years. 

To obtain longer return period estimates, resort must be made to the 
hindcasting of Tropical Cyclones. However, near the coast, model 
output is compromised by the unaccounted effects of wave set-up, and 
by the unknown influence of shoaling bathymetry, the fringing coastal 
Mangroves and extensive tidal mudflats, on near-shore surge 
amplification. 

To avoid these problems, mocelled peak storm surges for Tropical 
Cyclones Rhonda and Ilona (the only storms evident in the recent 
Onslow tide data set - see table 3.2), were compared with the measured 
tidal residuals. This comparison showed that modelled surge output at 
the selected offshore grid point required increase by 50% to provide a 
representative estimate for the storm surge at the Onslow tide 
station. Consequently, a multiplying factor of 1.5 was applied to the 
results of the extreme analysis of surge values in table 3.2. 

34 Extreme Analysis 

As mentioned above, the extreme analysis technique employed is that of 
Petrauskas and Aagaard (1971). 

Essentially, the methodology requires that all statistically 
independent events which exceed a certain threshold are selected for 
analysis. The selected extreme values are then fitted to either an 
Extremal (Gumbel type 1) or a selection of Weibull distributions 
(k - 0.75, 0.85, 1.00, 1.10, 1.25, 1.50 or 2.00). The best fitting 
distribution is determined, and return periods associated with 
extrapolated (or interpolated) extremes, assuming events to be Poisson 
distributed in time. 

3.5 Joint Occurrence of Tide and Storm Surge 

For moderately long return periods (in excess of 10 years), storm 
surge estimates are of the same order as the tide range. However, the 
comparative brevity of an extreme surge event (of the order of an 
hours duration) is such that it is unlikely to coincide with the peak 
astronomical tide. 

An unbiased estimate of the 
water level may be obtained 
surge to the 50% exceedence 
corresponds very closely to 
year return period total wa 
25 year return period storm 
tide level - and so on. 

(say) 50 year return period total still 
by adding the 50 year return period storm 
(astronomical) tide level (which 
MSL). However, another estimate of the 50 
er level may be obtained by combining the 
surge with the 25% exceedence astronomical 
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In order to allow identification of the largest likely 50 year return 
period total water level, a full suite of tidal constituents for 
Onslow (provided by DM11) were used to predict .a 29.5 day (i.e. one 
complete lunar cycle) time history of astronomical tide height at 10 
minute intervals. The resulting time history was subjected to an 
exceedence analysis, the results of which are presented in table 3.3 
and were used in assessing joint occurrence of storm surge and 
astronomical tide. 

[1 



4. 	RESULTS 

4.1 Residual Analysis 

The measured extremes of tidal residual (table 3.1) were 
subjected to extreme analysis, yielding the results 
illustrated in figure 3.1. 

Extrapolated return period values are in table 4.1 Results 
for return periods of 5 years or more are not reliable. 
They are underestimates of observed levels - Gulf Holdings 
comment. 

4.2 Trooical Cyclone Surae Analysis 

The modelled peak tropical storm surges of table 3.2 were 
subjected to extreme analysis, yielding the results 
illustrated in figure 3.2. 

Extrapolated return period values have been multiplied by 
1.5 to provide calibration correction (see section 3.3) and 
results summarised in table 4.1. 

Note that no value is available for a return period of 1 
year, because the rate of occurrence of severe storms is 
less than 1 per year. 

Results of the hindcast analysis should be reasonably 
reliable for return periods of up to twice the length of 
the input data set of 29 tropical cyclone seasons. 
Accordingly, the 50 year return period values should be 
reasonable, but the 100 year value is suspect. These are 
likely to be over estimated - Gulf Holdings comment. 

4.3 Total Still Water Levels 

Consideration of joint occurrence of extreme storm surges 
with the astronomical tide, shows that the most severe 
unbiased estimates of total still water levels for 
specified return peiods arise from combination of the 
extreme storm surge estimate corresponding to the given 
return period, with MSL of 1.09 m above old Onslow chart 
datum (LWOST). 

Resulting estimates of total still water level are included 
in table 4.1 and Figure 3.2. 

4.4 Confirmation of Results 

The results of table 4.1 were checked to be consistent 
with anecdotal records up to 15 years frequency but diverge 
rapidly beyond that. 

In particular, 14 years of observation by the local water 
supply officer indicated that total still water levels had 
not exceeded 2.8m above chart datum, which corresponds very 
closely (within 0.1 m) to the 14 year return period 
estimate. 

Such close agreement is thought to be fortuitous, but does 
give confidence in the adopted methodology. 
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S. CJCLUDING C0MM7ITS 

Table 4.1 indicates that for return periods of less than 5 years, 
maximum still water levels are controlled by the astronomical tide, 
with small additional surge contributed by any of a variety of 
mechanisms discussed in section 3.1. 

For return periods in excess of 5 years, maximum still - water 
levels are dominated by tropical cyclone generated storm surge. 
Onslow is renowned as a location subject to intense tropical 
cyclone activity. 

Corroboration of results with reliable anectodal records suggests 
that the extreme total still water level estimates for return 
periods of 10 to 25 years should be reliable. The 50 year return 
period estimate should also be reasonable. 

The weakest part of this study is the calibration of modelled offshore 
storm surge to that measured at the Onslow tide station, for which 
only two data points were available (see table 3.2). The requisite 
calibration factor is expected to vary greatly from storm to storm 
(dependent upon storm intensity and track location and orientation 
relative to Onslow), but it is assumed that the value of 1.5 
represents an adequate mean for the majority of storms. 

The assistance of the D?IH in provision of tidal constituents and plots 
of tidal residuals for Onslow, is gratefully acknowledged. 

Thanks are also due to the client for provision of anecdotal records. 
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Residual 
(m) 

0.26 

0.59 

0.38 

0.28 

0.21 

0.40 

0.21 

0.36 

0.20 

0.40 

0.26 

0.20 

0.28 

0.22 

0.22 

0.27 

0.23 

0.38 

Table 3.1 Onslow Measured Residuals, July 1985 to December 1988. 
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EXTREME ANALYSIS 

PETRAUSKAS 8, AAGAARD METHOD 

ONSLOW TIDE RESIDUALS (I) 
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Figure 3.1 Results of extreme analysis of measured tide residuals for the 
3.5 year period July 1985 to December 1988, at Onslow. 
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TC Number Name Surge 
(m) 

295 - 2.27 
448 Trixie - 
318 - 1.25 
481 Karen 0.77 
335 Katie 0.76 
704 Bruno 0.55 
300 - - 
344 Joan 0.46 
384 Glynis 0.80 
353 Shirley 0.14 
432 Erica 0.30 
519 Mabel 0.77 
698 Chloe 0.00 

452 Beverley 0.35 
708 Ian 0.41 
465 Wally 0.35 
724 Rhonda 0.37 	cf 0.59 measured 
356 Elsie 0.21 
438 Helen 0.39 
462 Vanessa 0.34 
736 Ilona 0.28 	cf 0.38 measured 
739 Orson 0.42 

Table 3.2 Modelled Onslow Storm Surge for the 29 seasons 1960/61 to 
1988/89. 
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Trst Mee4 Secor,d Mei'hock 
Calibrated Total Still Return Period Measured 

Residual Tropical Cyclone Water Level 
Fi. 	3.1 Storm surge6 

(years) (m) 
rig. ;.i. + o./•  F(131. 

Eyt (1t) 

1 0.37 - - 1.5 

2 0.44 0.5 0.4 - 1.5 

5 0.54 0.9 - 2.0 t.i 

10 0.61 0.9 1.4 'Lo 2.5 'Z. 

25 0.71 i.s 2.2 'z.c 3.3 5•0 

50 0.78 20 2.9 4.0 

100 0.86 2•4 3.6 3'5 4.7 3.7.  

b 	ceI 

Note: 	Total still water level assumes combination of 
surge with MSL of 1.09 m above chart datum. 

Table 4.1 Summary of Onslow water levels for various return periods (old 
Onslow chart datum). 



EXTREME ANALYSIS 

PETRAUSKAS 4 RAGRARD METHOD 

ONSLOW T.C. SURGE (M) 
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APPENDIX 8 

MeteorologicalStatistics 	Onslow  

and Description of Seabed Along Jetyd Channel Alignment 

1. 	RAINFALL 

Bureau of Meteorology records are available as follows: 

Onslow Meteorological Office (1940-1975) 35 years 

Onslow Post Office figures (1886 onwards) are significantly lower. 

The Meteorological Office was only 3 km inland at the aerodrome. 

Onslow Meteorological Office (Aerodrome) 

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Year 

Rainfall 
(mm) 
Mean 41 69 71 11 59 53 20 11 2 1 3 2 343 

Median 12 20 21 3 42 36 13 3 0 0 0 0 297 

Raindays 
(No.) 
Mean 3 5 3 2 4 4 3 2 1 0 0 1 28 

Onslow Post Office 

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Year 

Rainfall 
(mm) 
Average 25 46 51 21 44 43 19 9 1 1 2 3 265 
Highest 261 539 415 279 259 183 222 107 25 16 56 61 999 
Lowest 0 0 0 0 0 .0 0 0 0 0 0 0 15 
Highest 

(one day) 158 356 283 157 117 111 76 62 17 11 30 38 356 

Wetdays 2 3 3 2 4 4 2 20 0 0 1 23 
(av. 	No.) 



2. 	TEMPERATURE AND HUMIDITY 

The table below shows for each month of the year, key temperature 

and humidity data for the meteorological station at Onslow 

Aerodrome. 

Onslow Australian Meteorological Office 

	

Station Name: ONSIJOW (ONSJJOW AMO) 	Commenced 1940 	Ceased 1975 	W.A. 

Number 005017 	Latitude 21 Deg. 40 Mm. S 	Longitude 115 Deg. 7 l4in. E 

Elevation 3.Om 

Jan. Feb. Mar. Ap.r. May 	June July Aug. Sep. Oct. Nov. Dec. Year 

9 am Mean Temperatures (C) and Mean Relative Humidity (%) 	35 Years of Record 

- 	Dry Bulb 30.4 30.2 29.3 36.7 22.0 18.5 17.5 19.2 22.7 25.6 28.0 29.6 25.0 
Wet Bulb 23.5 24.1 23.2 20.6 17.2 14.9 13.6 14.2 15.9 17.6 19.7 21.6 18.8 
Dew Point 20 	21 	20 	17 	14 	12 	10 	10 	10 	11 	14 	17 	15 
Humidity 54 58 57 	55 59 66 62 54 45 41 43 46 53 

3 pin Mean Temperatures (C) and Mean Relative Humidity (%) 	34 Years of Record 

Dry Bulb 33.8 34.1 34.0 31.9 27.5 24.6 24.0 25.5 28.1 30.1 31.9 33.2 29.9 
Wet Bulb 25.6 26.2 25.5 22.9 19.6 17.5 16.6 17.2 18.9 20.4 22.3 24.0 21.4 
Dew Point 22 	23 	21 	18 	14 	12 	11 	11 	12 	14 	17 	19 	16 
Humidity 49 51 48 43 44 46 43 	49 	38 37 40 44 44 

Daily Maximum Temperature (C) 	 32 Years of Record 

Mean 	36.2 36.2 35.9 33.5 28.7 25.6 24.9 26.7 29.8 32.4 34.4 36.0 31.7 
86 Perc- 41.3 40.7 39.8 36.7 32.0 28.0 27.1 29.5 33.3 36.6 39.1 40.5 

entile 
14 Perc- 32.0 32.1 32.2 30.3 25.5 23.1 22.7 24.2 26.8 28.3 29.9 31.6 
entile 

Daily Minimum Temperature (C) 	 32 Years of Record 

Mean 	24.0 24.7 23.7 20.8 16.8 14.0 12.4 13.0 15.0 17.3 19.7 21.9 18.6 
86 Perc- 26.5 26.9 26.0 23.4 19.9 17.7 16.1 15.9 17.3 19.6 22.2 24.6 
entile 

14 Perc- 21.5 22.4 21.3 18.2 13.8 10.6 	9.1 10.2 12.8 15.0 17.4 19.3 
entile 



3. 	EVAPORATION 

- 	 Eight years of Mean daily pan evaporation records are available 
and are tabulated below. 

MEAN DAILY PAN EVAPORATION MN UNITS: MILLIMETRES 
DEPARTMENT OF SCIENCE 	BUREAU OF METEOROLOGY 

	

Station Name: ONSLOW (ONSLOW ANO) 	Commenced 1940 Ceased 1975 	W.A. 

Number 005017 	Latitude 21 Deg. 40 l'lin. S 	Longitude 115 Deg. 7 Mm. E 

Elevation 3.Om 

	

Year 	Jan. Feb. Mar. Apr. May 	June July Aug. Sep. Oct. Nov. Dec. Annum 

	

1968 	15.0 12.9 10.4 	8.2 	6.8 	4.6 	4.9 	6.8 	8.9 10.3 12.0 11.3 9.3 

	

1969 	11.5 	9.3 	9.8 	7.9 	5.8 	4.1 	5.5 	6.5 	7.2 	9.5 12.4 11.0 8.4 

	

1970 	12.7 	9.2 	9.5 	7.8 	3.9 	4.2 	4.6 	5.9 	6.3 	9.3 	9.9 11.8 79 

	

1971 	10.3 	9.7 	8.9 	7.0 	5.4 	4.5 	4.3 	5.3 	8.1 10.0 10.2 11.6 7.9 

	

1972 	10.5 11.4 	9.4 	8.1 	6.7 	4.6 	4.2 	4.8 	8.8 10.8 11.1 11.0 8.5 

	

1973 	10.9 11.9 	7.9 	6.7 	4.8 	3.8 	3.5 	4.5 	7.2 	9.8 11.2 11.5 7.8 

	

1974 	8.2 	9.0 	8.2 	7.4 	4.7 	4.1 	- 	- 	- 	8.8 10.4 11.6 	- 

	

1975 12.4 8.5 	 - 

	

Average 	11.4 10.2 	9.2 	7.6 	5.4 	4.3 	4.5 	5.6 	7.7 	9.8 11.1 11.4 

	

Highest 	15.0 12.9 10.4 	8.2 	6.8 	4.6 	5.5 	6.8 	8.9 10.8 12.4 11.8 
Lowest 	8.2 	8.5 	7.9 	6.7 	3.9 	3.8 	3.5 	4.5 	6.3 	8.8 	9.9 11.0 
No.of 	8 	8 	7 	7 	7 	7 	6 	6 	6 	7 	7 	7 
Entries 

These evaporation measurements average 8.30mm/day or 3.03m/year (= 9.94 ft.). 



- 	 4. TIDES 

The tidal regime in the area is predominently semi diurnal with a 

range of approximately 2.8m. 

The port of Onslow is a 'Standard' port as defined by the Department 

of Defence (Navy Office) and annual predictions of times and heights 

of high and low water are available for every day of the year from the 

'Australian National Tide Tables'. 

The 1989 Tide Tables define tidal levels as:- 

HAT +2.6m above chart datum 

MHWS +2.Om 

MHWN +l.4m 

MSL +l.].m 

MLWN +O.8m 

NIJWS +0.2m 

LAT -0.2 

(iv) 

Chart datum is 1.062m below AHD 



—c.g 

(v) 

(b) 	Frequencyjyp 

ONSLOWTIDE ANALYSIS 

MAY - OCTOBER 1989 



5. WIND 

There are 36 years of records from 1940-1975 available from the Bureau 

of Meteorology in statistical form. These are summarised below: 

Month 
0900 

Av. Speed 
(km/hr) 

hrs. 
Av. Direction 

1500 hrs. 
Av. Speed 	Av. 
(km/hr) 

Direction 

January 16 S 	(Var.) 27 W,NW 
February 16 S 	(Var.) 25 W,NW 
March 16 S 	(Var.) 21 W,NW 
April 15 S,SE 17 W,NW 
May 15 E,SE 	(Var.) 17 W,NW 
June 14 SE,E 	(Var.) 16 N 
July 14 SE,E 	(Var.) 17 N,NW 
August 15 SE,S 17 NW 	(Var.) 
September 17 S,SE 21 W,NW 
October 21 S,SE 26 W,NW 
November 20 S 	(Var.) 28 W,NW 
December 17 S 	(Var.) 27 W,NW 

It can be seen that there is a definite seasonal pattern. The strong 

sea breeze in the afternoon is afeature of the local climate. 

The average wind speed in the morning is about 16.3 km/hr (8.8 

knots). The average wind speed in the afternoon is about 21.6 km/hr 

(11.6 knots). There, are long calm periods at night. 

Winds very rarely exceed 40 km/hr except during cyclones. The 

velocities are high enough however to play a significant part in 

orientation of the berthing dolphins and ship's berthing and 

unberthing manoeuvres. Starbour turns would be favoured during 

daylight depending on state of the tide at the time. 

If berthing or departing at mid-tide springs, the currents although 

not great, have a greater effect than wind forces. 

(vi) 



Return Wind Sign. Max. Wave Sign. Storm Total Total 
Period Speed Wave Wave Crest Wave Surge Static Water 

Height Height Height Period Water Level 
Hmax  H0  T5  Level 

(years) Cm 	s 	) (m) (in) (m) (eec) (m) (m) (in) 

(a) Tropical Cyclones 

3 17 1.2 2.3 1.8 4.2 0.2 2.3 3.8 

5 20 1.5 2.8 2.2 4.5 0.2 2.5 43 

10 24 1.8 3.5 2.8 4.8 0.3 2.7 5.0 

30 30 2.4 4.5 3.6 5.3 0.5 3.0 5.9 

50 33 2.6 5.0 4.0 5.5 0.6 3.1 6.2 

(b) 	Gradient intensification storms 

3 11 1.0 1.9 1.5 4.5 0.0 2.1 3.4 

5 12 1.2 2.3 1.8 4.9 0.1 2.3 3.8 

10 14 1.4 2.7 2.2 5.3 0.1 2.6 4.3 

30 16 1.8 3.4 2.7 5.9 0.2 2.8 4.9 

50 16 1.9 3.7 3.0 6.3 0.3 2.9 5.2 

(c) 	Tropical cyclones and gradient storms 

3 17 1.5 2.9 2.3 4.8 0.2 2.6 4.4 

5 20 1.7 3.3 2.6 5.1 0.3 2.7 4.8 

10 24 : 	2.0 3.8 3.0 5.4 0.4 2.9 5.3 

30 30 2.5 4.7 3.8 6.0 0.5 3.0 6.1 

50 33 2.7 5.2 4.2 6.3 0.6 3.1 6.5 

Onslow joint marginal exceedence estimates of wind speed, 
significant wave height, maximum wave height, maximum wave crest, 
significant wave period, storm surge, total static water level 
and total water level. 
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6. OFFSHORE SEDIMENTS 

A number of jet probes have been carried out by divers on the proposed 

jetty and channel alignment. Samples taken by divers are described 

below. 

Hole 
No. 

Position Depth 
Penetrated 

(m) 

Possible 
Base 

Soil Description 

Diver Sample 

1 Trestle 2.0 Hard Coral Sand 

2 Trestle 0.6 Hard Coral Mud 	(opp. 	reef) 

7 Trestle 2.5 Coral Coarse Sand 

6 Trestle 3.3 ? Coarse Sand 

3 Berth 0.5 Hard Coral? Mud, Shells Brown clay, 
(not rock) large 

shells 
(whole) 

4 Berth 0.5 Hard Coral? Mud, 	Shells Brown clay, 
(not rock) large 

shells 
(whole) 

5 Berth 0.5 Hard Coral? Mud, Shells Brown clay, 
(not rock) large 

shells 
(whole) 

10 Channel 4.0 Sand, Broken Sand, 	Shells, 
Coral Soft Coral 

9 Channel 2.6 Rotten or Sand, Rotten 
Soft Coral Coral 

8 Channel 2.5 ? Shell, Coarse 
Sand 



(x) 

At the berth the seabed has large shells embedded in stiff red mud. A 

large pump and cutter on the probe or an airdrill would force its way 

through these shell layers in the opinion of the diver. 	The clay 

probably persists to considerable depth at the berth and up to 1.0 km 

seawards. 

Ward's Reef is clear and has good living coral surrounding it. There 

is no weed or seagrass on the seabed in this area. 



APPENDIX 10 

BITTERNS 

Seawater contains 3.5% by weight of dissolved salts as follows: 

Chemical Name Common Name Formula Percet 
Sodium chloride Salt NaCl 77.7% 
Magnesium chloride MgC1 10.9 
Magnesium sulphate Epson salt MgSO4 4.8 
Calcium sulphate Gypsum CaSO4 2.6 
Potassium sulphate K2SO4 2.5 
Calcium carbonate Lime CaCO3 0.4 
Magnesium bromide MgBr2 0.2 

If seawater is evaporated, the various salts precipitate (crystallise) out 

at different concentrations with the least soluble coming out first and 

the most soluble coming out last. 

Calcium carbonate, the least soluble comes out first when the volume is 

about half (ie. when the concentration is double). Because calcium 

carbonate is so insoluble animals can easily extract it from seawater to 

make shells. 

Calcium sulphate precipitates out when the volume is about one fifth. 

Sodium chloride, which is relatively soluble crystallises out when the 

volume is reduced to about one tenth. 

The salts that remain in the concentrated seawater are the bitterns. 

These will only crystallise out if the seawater is concentrated more. 

To give some idea of  the amount of salts in seawater, a column of seawater 

300m high if evaporated would produce just over 5m of salts made up of: 

30cm of gypsum 

4m of salt 

im of bittern salts 

Bitterns are an important source of potash (K) for fertilisers. 




