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CONSULTATWE ENVIRONMENTAL REVIEW 

PROPOSED ESPERANCE WIND FARM 

The Environmental Protection Authority (EPA) invites people to make submissions on this 

proposal. 

The Consultative Environmental Review (CER) for the proposed Esperance Wind Farm has 

been prepared in accordance with Western Australian Government procedures. The report will 

be available for public comment for four weeks from Monday 22 June to Monday 20 July 1992. 

Comments from government agencies and from the public will assist the EPA to prepare an 

assessment report in which it will make recommendations to the Government. 

Following receipt of comments from government agencies and the public, the EPA will discuss 

the ideas raised with the proponent and may ask for further information. The EPA will then 

prepare its assessment report with recommendations to government, taking into account the 

issues raised by the public submissions. 

WHY WRITE A SUBMISSION? 

A submission is a way to provide information, express your opinion and put forward your 

suggested course of action including any alternative approach. It is,useful if you indicate any 

suggestions you have to improve the proposal. All submissions received will be acknowledged. 

DEVELOPING A SUBMISSION 

You may agree or disagree with, or comment on, the general issues discussed in the CER or 

specific proposals. It helps if you give reasons for your conclusions, supported by relevant data. 

You may make an important contribution by suggesting ways to make the proposal more 

environmentally acceptable. 

When making comments on specific proposals in the CER: 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; and 

0 	suggest recommendations, safeguards or alternatives. 



POINTS TO KEEP IN MIND 

By keeping the following points in mind, you will make it easier for your submission to be 

analysed. 

Attempt to list points so that the issues raised are clear. A summary of your submission is 

helpful. Refer each point to the appropriate section, chapter or recommendation in the CER. If 

you discuss sections of the CER, keep them distinct and separate, so there is no confusion as to 

which section you are discussing. 

Attach any factual information you wish to provide and give details of its source. Make sure 

that your information is accurate. 

Please indicate whether your submission can be quoted, in full or in part, by the EPA in its 

assessment report. 

Remember to include your name, address and the date of your submission. 

THE CLOSING DATE FOR SUBMISSIONS IS: Monday 20 July 1992. 

SUBMISSIONS SHOULD BE ADDRESSED TO: 

The Chairman 

Environmental Protection Authority 

8th Floor 'Westralia Square' 

38 Mounts Bay Road 

PERTH WA 6000 

Attention: Ms Gabby Corbett 



EXECUTIVE SUMMARY 

Introduction 

The State Energy Commission of Western Australia (SECWA) proposes to establish a 2,500 

kilowatt (kW) wind farm and associated 33 kilovolt (kV) powerline near Esperance. SECWA 

proposes to build the wind farm within Flora Reserve Number 24486, approximately 8km west 

of the Esperance Town Site. The EPA has issued guidelines for the formal assessment of the 

proposal. The Department of Conservation and Land Management (CALM) has issued a set of 

guidelines for the landscape assessment of the proposed wind farm. CALM has stated that the 

existing wind generators are a significant tourist feature and are appreciated in the context of 

their surrounding landscape. 

The proposed wind farm will be larger than the existing 360kW wind farm which was 

established in 1987 near Salmon Beach, south-west of Esperance. SECWA has primarily 

utilised the existing wind farm for: 

research and development into the use of renewable energy; and 

input into the local Esperance Power Grid. 

The proposed wind farm is expected to supply about 14% of Esperance's annual electricity 

demand. This will be the highest proportion of public electricity to be supplied by wind power 

anywhere in the world. 

It is estimated that the existing wind farm has decreased the consumption of fuel oil at the 

Esperance Power Station by 250,000 litres per annum. As well as reducing fuel costs, this 

reduction in consumption also results in a reduction in gaseous emissions from the power 

station. 

At this stage SECWA does not know the exact number of wind generators or their final 

locations. This information will not be known until the contract to construct the wind farm has 

been finalised. 

Alternatives 

A number of alternatives have been examined for this project, including: 

use of heavy fuel oil in the existing power station; 

alternative sites for the wind farm; 

alternative routes for the powerline; and 

0 	the "no-action' alternative. 



An evaluation of these alternatives resulted in the selection of the preferred option to develop 

the wind farm within the proposed location. It is proposed to duplicate the existing powerline 

from the Esperance Power Station to a Water Authority borefield, which is located 

approximately half way to the wind farm. From the Water Authority borefield the powerline 

will be routed directly to the wind farm. 

Location, Topography and Geomorphology 

The project is located west of Esperance on the south coast of Western Australia. 

Apart from isolated granite hills and sand dunes, the land surface of the Esperance Region is 

very flat and rises gently from sea level via a series of poorly-defined, sloping benches. The 

land in the project area rises rapidly from the sea to a height approaching and occasionally in 

excess of lOOm within 0.5 to 1km of the coast. The Esperance Region is underlain by 

Proterozoic rocks consisting of granitic and gneissic migmatite. This bedrock forms the coastal 

headlands and the base of the major coastal hills. 

The surface geology of the project area consists of recent quaternary sedimentary deposits of 

marine origin. These include aeolianite (carbon ate-ri ch, wind-blown marine sand), beach rock 

and quartz sand. These deposits form a low coastal sandplain. 

Soils 

The soils of the project area are infertile and consist mainly of loose, highly-leached grey and 

white quartz sand. In some areas the sand forms only a thin layer over limestone. Limestone 

is exposed in areas such as at the top of some dunes. 

Hydrology 

There is no developed surface drainage in the project area. Any surface runoff which did occur 

following heavy rainfall would be highly localised and ephemeral. 

Hydrogeology 

The Quatemary coastal sands west of Esperance, including the project area, contain a 

substantial shallow aquifer which is estimated to contain more than 53 million cubic metres of 

potable water. This aquifer is believed to be recharged by local rainfall and infiltration. 



In the vicinity of the project area, the water is hard but potable, with Total Dissolved Solids 

(TDS) concentrations generally less than 1,000mg/I. 

Climate 

Esperance experiences a Mediterranean climate characterised by cool, wet winters and hot, dry 

summers. The weather patterns are largely controlled by the movement of high and low 

pressure systems. Two years of meteorological data collected near Salmon Beach indicate that 

wind speeds are strong enough to support a commercial wind farm. These data indicate that 

wind speeds in excess of 4mJs (lower starting threshold) occur for approximately 81% of the 

time. 

Vegetation 

The vegetation in the project area is part of the Fanny's Cove Vegetation System. Melaleuca 

pentagona and Eucalyptus angulosa (Ridge-fruited Mallee) dominate the wind farm area, and 

Acc.cia saligna (Orange Wattle) dominates along the proposed powerline route. 

The small areas to be cleared for the construction of the wind farm and access track will be 

insignificant in terms of the total area of these vegetation types. Further, as they are 

represented in Fitzgerald River, Stokes, Cape Le Grand and Cape Arid National Parks, their 

protection is assured. 

No species on the Rare or Significant Flora list, or close relatives of them, were found in the 

project area. Furthermore, none of the likely habitats of rare flora were found. 

Fauna 

Although no detailed site specific studies were conducted, a literature review concluded that 

there is unlikely to be significant or unusual fauna in the project area. The small area of 

disturbance is unlikely to adversely affect any fauna. 

Heritage Sites 

From searches of literature, archives and the Register of Aboriginal Sites no evidence was 

found of any Aboriginal sites or interest in the area. However, data on the Esperarice area is 

scarce. Due to the scarcity of data, SECWA will undertake a survey for Aboriginal Sites once 

the exact locations of the wind generators, control building, access tracks and powerline are 

known. 
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Reserves 

The proposed wind farm site lies within Flora Reserve Number 24486, a 12,623 hectare (ha) 

reserve which is currently unvested but is intended to be vested in CALM for the purpose of 

Protection of Flora. Approximately 3.4ha, or less than 0.03%, of this reserve is likely to be 

affected by clearing for the wind generators, control building and access tracks. 

Immediately east of the project area lies a 1,276ha area of Common Land (Reserve number 

4180). The Common Land will be crossed by the powerline from the wind farm, which could 

affect approximately a further 0.6ha. 

Other nearby reserves are not expected to be affected by the project. 

Construction 

The foundations of the wind generators occupy a very small area, being approximately 4m - 5m 

square. A permanent cleared area of about lOm diameter will be formed at each generator site 

for construction and maintenance purposes. A track of 3m - 4m width will be constructed from 

the access track to each generator site. 

Low voltage reticulation between the wind generators will be underground. The low voltage 

reticulation will be routed to transformers which will be connected to the powerline leading to 

the Esperance Power Station. 

A 33 kilovolt (kV) powerline will be constructed in accordance with normal SECWA design 

procedures regarding height, pole spacing and safety standards. The poles will be made of 

wood, 9m high and spaced 120m apart. 

Access 

The main access to the wind farm for construction, maintenance and public viewing will be via 

a sealed road from Twilight Beach Road. This road will be sited so as to be as unobtrusive as 

possible. SECWA proposes to upgrade an existing track from Twilight Beach Road to the 

project area. 

A limestone or gravel access track will be constructed to each of the wind generators from a 

common entry track. 
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Powerline access from Esperance to the Water Authority borefield will be along the existing 

borefield access track. A two-wheel maintenance track will follow the powerline from the 

Water Authority borefield to the wind farm. Annual powerline maintenance inspections will be 

conducted either on foot or in vehicles following the powerline route. This track will not be 

used for access to the wind farm. 

Rehabilitation 

All areas disturbed during construction and not needing to be kept cleared will be rehabilitated 

after construction. This will be achieved by replacing topsoil and mulched vegetation, which 

will have been stockpiled during clearing, on the disturbed areas, and then monitoring 

regrowth. Remedial measures such as seeding or mulching will be taken on any areas which 

do not show satisfactory regeneration after the first two years. 

Impacts on Vegetation 

The small areas to be cleared for the construction of the wind farm, control building, access 

track and powerline will be insignificant in terms of the total area in which these vegetation 

types are represented. 

Strict dieback disease hygiene measures will be adhered to during construction and operation 

of the project to avoid the introduction of dieback and weeds. These will include: 

washing the undersides of all vehicles prior to entering the site (except on the 

completed access road); 

obtaining all road building and fill materials from uncontaminated sources; 

visual monitoring and prompt treatment of any isolated outbreaks of weed infestation; 

and 

adherence to the guidelines set out in the CALM Dieback Hygiene Manual (1986). 

Impacts on Fauna 

Coastal habitats similar to that affected by the project extend for at least three hundred 

kilometres along the coast and several kilometres inland. Disturbance of this habitat will be 

minimal in terms of both area cleared and ongoing activities once the powerline and wind 

generators are constructed. It is believed, therefore, that the impact of the project on fauna 

will be negligible. 
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Erosion 

Wind and water erosion of cleared areas was a significant problem during the early life of the 

existing Salmon Beach wind farm. SECWA, in conjunction with the Esperance Shire, has 

repaired the eroded areas and taken steps to minimise further erosion potential. Some of the 

measures taken to minimise erosion include: 

using topsoil stockpiled during construction to aid in the revegetation of exposed 

limestone surfaces and other disturbed areas; 

reduction of the angle of exposed banks and revegetation of these banks; 

placing gravel on the access tracks and around the bases of the generator towers, and 

making the areas around the towers gently sloping in all directions. These two steps 

have reduced wind and water erosion significantly; and 

a general minimisation of cleared areas. 

SECWA will utilise the knowledge and techniques gained at the existing wind farm site to 

ensure that the effects of erosion at the proposed wind farm are minimal. 

Fire Risk 

The wind farm is not likely to be at risk from fire, nor is it likely to be a fire risk. 

Powerlines may pose a fire hazard if vegetation is allowed to grow up and touch the conductors. 

SECWA follows a uniform set of guidelines for reducing the risk of fires being started by 

powerlines in urban and rural areas. Given the design measures to be followed by SECWA for 

the construction and maintenance of the powerline, and the low vegetation height, the fire risk 

posed to the surrounding areas is considered to be minimal. 

Noise 

Generation of noise is expected during the construction and maintenance of the wind farm and 

powerline. 

At Esperance the background noise level under moderate to strong winds is generally high. 

The proposed wind farm will be approximately 6km from the nearest residence and this, 

combined with the generally high background noise level, will ensure that the wind farm does 

not create a noise problem in residential areas. 
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Dust 

Generation of dust is expected only during the construction and maintenance of the wind farm 

and powerline. Due to the remoteness of the study site, this dust is not expected to be a 

problem to any residents. 

Visual Impacts 

By their nature, wind generators require an exposed location for optimum performance. The 

wind generators in the proposed wind farm will be located on one of the highest areas close to 

the coast. It is expected, therefore, that the generators will be highly visible from several 

locations within the Esperance Area. A visibility assessment study has indicated that the 

wind generators could be located in positions that would result in low visibility from most 

frequently used vantage points such as Observatory Point, Twilight Beach and the Tourist 

Loop Road. 

It is envisaged that the wind farm transformer will be placed on the north-eastern side of the 

wind farm at or below the 80m ground level contour. The 33kV overhead powerline will be 

routed from this point to the Water Authority borefield. As the powerline and the control 

building will be placed below the ridge-line, neither will be visible from Twilight Beach Road 

near Nine Mile Beach. Between the wind farm transformer and the borefleld, the powerline 

route is well removed from Twilight Beach Road, residential areas and popular tourist lookouts. 

Further, where possible the powerline route will follow the low lying areas avoiding ridgelines 

and, as such, is not likely to be clearly visible from any of these locations. 

Impacts on Adjacent Land Users 

The wind farm and the powerline will only have a minor impact on the Reserves in the project 

area. The project will not have any impact on the nearby farmland. 

The proposed wind farm is likely to give a boost to the tourism value of the Esperance area. 

The popularity of the existing wind farm with visitors suggests that the proposed new, larger 

complex will be at least as popular. 

Reduction in Gaseous Emissions 

SECWA estimates that the proposed 2,500kW wind farm will result in a reduction of up to 1.6 

million litres of medium fuel oil being burnt at the Esperance Power Station each year. 

Therefore, the proposed wind farm will reduce the emissions of greenhouse gases from the 

existing power station as well as decreasing the emissions of pollutants such as sulphur 

dioxide. The reduction of greenhouse gases is in line with current Government policies. 
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Conclusion 

The existing wind farm at Esperance has demonstrated that wind power can be an efficient 

and economically viable alternative to medium fuel oil power generation in certain 

circumstances. It has also shown that such a facility can gain community support and be of 

great benefit to the local tourist economy. 

Adverse effects from the proposed wind farm are expected to be minor and relate mostly to the 

clearing of a small amount of vegetation for the wind generators, control building, powerline, 

and access roads. Other potential impacts which have been identified by SECWA are the risk 

of erosion, dieback and weed infestation, and the visual impact of the wind farm and associated 

structures. SECWA believes that these impacts will be managed at levels which are more than 

outweighed by the benefits to be gained from the project. 
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CONSULTATWE ENVIRONMENTAL REVIEW 

PROPOSED ESPERANCE WIND FARM 

1.0 INTRODUCTION 

1.1 	THE PROPOSAL 

1.1.1 Background 

The State Energy Commission of Western Australia (SECWA) owns and operates the 

Esperance Power Station. Currently this power station has a total of 8 generating units which 

burn medium fuel oil. The total maximum generating capacity of the station is approximately 

14,600 kilowatts (kW), which is above the current maximum demand of 10,200kW. 

In 1987, SECWA established a 360kw wind farm near Salmon Beach, south-west of Esperance 

(Figure 1). SECWA has primarily utilised this farm for: 

research and development into the use of renewable energy; and 

input into the local Esperance Power Grid. 

It is estimated that the existing wind farm has decreased the consumption of fuel oil at the 

Esperance Power Station by 250,000 litres per annum. As well as reducing fuel costs, this 

reduction in consumption also results in a reduction in the gaseous emissions from the power 

station. 

Since the establishment of the current wind farm, SECWA has been investigating other sites 

for larger commercial wind farms. Areas that have been investigated include Albany, 

Geraldton and sites near Margaret River. However, these sites are not economically viable as 

the areas are serviced by the main SECWA Power Grid. Other areas that are currently 

serviced by minor power stations (such as Denham, Mt Magnet and Exmouth) have also been 

investigated but these sites have been found to be too small to support more than one or two 

wind generators each. Currently, sites that could only support one or two wind generators each 

would not be economically viable. The results of these site investigations indicate that 

Esperance was the preferred site for a larger commercial wind farm because: 

the wind regime is suitable for wind farms; 

there is sufficient electrical demand for a commercial application; and 

0 	the medium fuel oil used at the power station is relatively expensive. 
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SEC WA referred the proposal to establish a larger wind farm and associated powerline to the 

Environmental Protection Authority (EPA) on 14 January 1992 for assessment. The EPA 

decided that the proposal should be subject to formal public assessment at Consultative 

Environmental Review (CER) level. Formal guidelines for the preparation of the CER provided 

by the EPA in March 1992 are presented in Appendix A. The Department of Conservation and 

Land Management (CALM) has issued a set of guidelines concerning the visual assessment of 

the wind farm. These guidelines are presented in Appendix B. 

At this stage SECWA does not know the exact number of wind generators or their final 

locations. This information will not be known until the contract to construct the wind farm has 

been finalised. Consequently, the information and analyses presented in this CER are 

necessarily of a general nature. SECWA will prepare detailed site plans once a contract for the 

construction of the wind farm is let. The site plans will be prepared in consultation with the 

EPA and CALM. 

1.1.2 Objectives 

The proposed wind farm will fulfil several objectives including: 

a reduction in the amount of fuel oil burnt by the power station, resulting in reduced 

gaseous emissions and providing cost savings; 

continued research and development of renewable energy sources; 

increased generating capacity; and 

further enhancement of the tourist industry as Esperance has Australia's only 

commercial wind farm. 

1.1.3 Scope 

The project involves the following major elements: 

establishment of 8 to 12 wind generators, each with a rated capacity of between 200 

and 300kW, within Flora Reserve 24486; 

establishment of a control building at the wind farm; 

provision of approximately 8km of overhead powerline to connect the wind farm with 

the Esperance Power Station; and 

0 	provision of access tracks to the wind generators, control building and powerline. 
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1.1.4 Timing 

SECWA aims to complete the tendering process and to award a construction contract for the 

wind farm by about July 1992. It is planned that the site works will commence in January 

1993, with commissioning of the wind farm scheduled for May-June 1993. 

	

1.2 	THE PROPONENT 

The proponent for the project is the State Energy Commission of Western Australia (SECWA). 

The head office of SECWA is located at: 

363-365 Wellington Street 

PERTH WA 6000. 

	

1.3 	LOCATION AND TENURE 

The proposed location of the wind farm is approximately 8km west of Esperance (Figure 1). It 

is proposed to establish the wind farm within Flora Reserve 24486 in areas with an elevation 

in excess of 80m as indicated on Figure 1. The exact site for each of the wind generators has 

not been finalised at this stage. This will be determined by detailed site studies during the 

design phase of the wind farm. 

The approximate route for the overhead powerline is shown in Figure 1. The route crosses 

Flora Reserve 24486, an area of Common Land (Reserve Number 4180) and the Esperance 

town site. The exact route has not yet been determined. The poles for the powerline will be 

located low in the landscape so as to minimise their visibility. 

The wind farm will be located approximately 6km from the nearest residence. Nearby land 

uses include agriculture, recreation (dune buggies and trail bikes), common land, a caravan 

park and chalets. 
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1.4 	NEED FOR THE PROPOSAL 

The Esperance Power Station is located on the northern edge of the Esperance town site 

(Figure 1). The power station's eight generating units currently burn medium fuel oil with a 

maximum sulphur content of 2%. Medium fuel oil is a relatively expensive fuel source and, in 

the interests of providing cost-efficient electricity, SECWA has considered two primary options 

to reduce generation costs: 

converting to cheaper heavy fuel oil with a 3.5% sulphur content; and 

decreasing the consumption of medium fuel oil by using alternative generation methods. 

These two options have been considered in detail by SECWA. Converting the power station to 

use heavy fuel oil would significantly increase the emissions of sulphur dioxide. As several of 

the areas immediately adjacent to the power station are now zoned as residential, any increase 

in the emission of sulphur dioxide is likely to be viewed unfavourably by the community. 

The existing small wind farm at Esperance has shown that fuel consumption by the power 

station can be reduced by utilising alternative generation methods. The establishment and 

utilisation of the existing wind farm has: 

provided valuable research data into the use of wind energy on a commercial basis; and 

resulted in reduced emissions of "greenhouse" gases and other gaseous emissions. 

The establishment of a larger wind farm should further reduce fuel consumption, greenhouse 

gas emissions and add to the available research data on wind generator performance. Further, 

SECWA has a commitment to the research and utilisation of renewable energy sources. 
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2.0 EXAMINATION OF ALTERNATWES 

2.1 INTRODUCTION 

The available alternatives that have been examined for this project are: 

use of heavy fuel oil in the existing power station; 

alternative sites for the wind farm; 

alternative routes for the powerline; and 

the "no-action" alternative. 

These alternatives are examined in the following sections. 

	

2.2 	HEAVY FUEL OIL ALTERNATIVE 

Converting the power station from medium fuel oil to a cheaper heavy fuel oil would 

significantly increase the emissions of sulphur dioxide above the current level. Several of the 

areas immediately adjacent to the power station are now zoned as residential, and this is likely 

to result in increased pressure on the power station to reduce emissions of pollutants such as 

sulphur dioxide. Therefore, this alternative is not feasible on environmental and health 

grounds. 

	

2.3 	ALTERNATIVE SITES FOR THE NEW WIND FARM 

The site of the existing wind farm near Salmon Beach was chosen after several years of 

meteorological data were collected and analysed for a number of sites within the Esperance 

area. The Salmon Beach area was found to have a suitable wind regime and was close to 

existing roads and an existing 6.6 kilovolt (kV) transmission line. The proximity to this 

infrastructure resulted in reduced capital costs which aided the feasibility of establishing the 

small 360kW wind farm in 1987. 

Since 1987, SECWA has continued to investigate alternative sites around Esperance and in 

other regions of Western Australia that could be suitable to install a larger wind farm. The 

finding of these studies was that Esperance remained the preferred location for the 

development of wind farms because: 
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the wind regime is suitable for wind farms; 

there is sufficient electrical demand; and 

the medium fuel oil used by the power station is relatively expensive. 

During the assessment of the Salmon Beach site, two other potential locations were considered. 

The first site, known as Born Free Park, is approximately 10km inland from Esperance. It was 

found that the wind speeds recorded at this site were not strong enough to ensure that the 

wind farm would be economically viable. The other site considered was Wireless Hill, to the 

south of Esperance. While this site recorded higher wind speeds than the other two sites, the 

available area was not large enough to accommodate all of the wind farm. Further, the hard 

rock of Wireless Hill would increase construction costs above the other two sites, making the 

wind farm uneconomic. Therefore, of the three sites considered for the existing wind farm, only 

Salmon Beach was found to be suitable. However, residential development is now starting to 

approach the existing Salmon Beach wind farm, and as such, this site is not likely to be 

suitable for a larger wind farm. 

The data obtained from the existing wind farm has been used in conjunction with additional 

meteorological monitoring to select an alternative site. To operate efficiently, the wind farm 

requires good elevated exposure to the prevailing winds. Two years of meteorological data 

collected at Salmon Beach, by SEC WA, between November 1987 and August 1988 indicate that 

southerly to westerly winds occur in excess of 45% of the time. Therefore, a site with good 

exposure in these directions would be desirable. The preferred site provides good exposure for 

all wind directions, particularly for the predominant southerly to westerly winds. This means 

that a wind farm located within the preferred site should be economically viable. The preferred 

site is approximately 8km from the power station and an overhead powerline will be 

constructed to connect the wind farm to the power station. The relatively short distance to 

Esperance will minimise the infrastructure costs. 

2.4 	ALTERNATWE ROUTES FOR THE POWERLINE 

SECWA has an existing 6.6kV powerline that extends from the town grid to a Water Authority 

borefield located to the west of Esperance (Figure 1). The preferred route will duplicate this 

powerline and then extend directly from the borefield to the wind farm control building, 

although the exact location is not known. As shown on Figure 1, the Water Authority borefield 

is approximately half way to the wind farm, and this has been a decisive factor in the selection 

of the preferred route. 
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Alternative routes that would require a new powerline corridor to Esperance township have not 

been considered by SECWA, as they would have greater environmental impact. 

2.5 	THE 'NO-ACTION" ALTERNATWE 

The "no-action" alternative is to keep the Esperance Power Station operating on medium fuel 

oil. SECWA considers that this option is not cost effective or environmentally sound and would 

become less so as demand increases. 

I 
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3.0 EXISTING ENVIRONMENT 

	

3.1 	REGIONAL SE11ING 

The project is located west of Esperance on the south coast of Western Australia. The town of 

Esperance covers 23 square kilometres and has an estimated population of 8,500 and an 

estimated annual average growth rate of 6.4%. The shire of Esperance has an estimated 

population of 11,000 and an estimated annual growth rate of 4.3%. 

	

3.2 	GEOLOGY AND GEOMORPHOLOGY 

The geology of the project area is mapped by the Geological Survey of Western Australia on the 

Esperance - Mondrain Island Sheet (Sheet SIJ51-6) and described in the Explanatory Notes 

accompanying that sheet (GSWA, 1973). 

The Esperance Region is underlain by Proterozoic rocks consisting of granitic and gieissic 

migmatite. These rocks types are exposed at Dempster Head, Observatory Point, Eleven Mile 

Beach, Butty Head and on the offshore islands. Isolated exposures also occur inland. This 

bedrock forms the coastal headlands and the base of the major coastal hills. 

The surface geology of the project area consists of recent quaternary sedimentary deposits of 

marine origin. These include aeolianite (carbonate-rich, wind-blown marine sand), beach rock 

and quartz sand. These deposits form a low coastal sandplain. 

Further inland lies a dissected sandplain plateau which consists of grey and red sands over 

clays, derived from the underlying bedrock. 

Saline lake beds composed of silt and clay alluvial deposits occur along the boundary between 

the inland and coastal sandplains. 



- 10 - 

3.3 TOPOGRAPHY 

Apart from isolated granite hills and sand dunes, the land surface of the Esperance Region is 

very flat and rises gently from sea level via a series of poorly-defined sloping benches. 

The coast is strongly-indented with numerous rugged rock headlands and sandy bays. 

The project area is located in an area of stable coastal dunes which are higher than the 

surrounding landscape. The boundary of the project area (Figure 1) corresponds largely with 

the 80m contour. This contour forms a ridge-line which extends parallel to the coast for 

approximately five kilometres. 

	

3.4 	SOILS AND ERODIBILITY 

The soils of the project area are infertile and consist mainly of loose, highly-leached grey and 

white quartz sand. In some areas the sand forms only a thin layer over limestone. Limestone 

is exposed in areas such as at the top of some dunes. 

Due to their loose sandy nature, the soils of the project area are highly susceptible to wind 

erosion where vegetation cover is disturbed. Several sand blowouts exist in the general 

vicinity, including an area of moderate size at the north-eastern edge of the project area. 

Due to the porous nature of the sands and the lack of developed surface drainage, the potential 

for water erosion is low. 

	

3.5 	HYDROLOGY AND WATER RESOURCES 

3.5.1 Surface Hydrology and Drainage 

There is no developed surface drainage in the project area. Any surface runoff which did occur 

following heavy rainfall would be highly localised and ephemeral. 

Inland from the project area, a number of shallow saline lakes occur. The best-known of these, 

and the closest to the project area, is Pink Lake, a major tourist attraction. These lakes are fed 

by small, mostly ephemeral streams which drain the sandplain plateau further inland. 



3.5.2 Hydrogeology 

The Qu.aternary coastal sands west of Esperance, including the project area, contain a 

substantial shallow aquifer which is estimated to contain more than 53 million cubic metres of 

potable water (GSWA, 1973). This aquifer is believed to be recharged by local rainfall and 

infiltration. 

In the vicinity of the project area, the water is hard but potable, with Total Dissolved Solids 

(TDS) concentrations generally less than 1,000mg/I. 

The Water Authority of Western Australia has developed a total of 19 bores for town water 

supply between Esperance and the project area (Figure 1). These bores tap the shallow aquifer 

at an average depth of around 20m and produce water with average salinities ranging from 

approximately 500 to 1,000mg/I TDS (P Fedorow, Water Authority, Esperance, pers. comm.). 

3.6 	CLIMATE 

3.6.1 Introduction 

The Bureau of Meteorology operates the Esperance Meteorological Office and has been 

collecting data at this location since 1969. Between 1883 and 1969, meteorological data were 

collected at the Esperance Post Office. SECWA has also been collecting wind speed and wind 

direction data in the Esperance area for several years. 

Esperance experiences a Mediterranean climate characterised by cool, wet winters and hot, dry 

summers. The weather patterns are largely controlled by the movement of high and low 

pressure systems. During summer, the weather pattern is dominated by high pressure systems 

moving from west to east across the state. In winter, these high-pressure systems shift 

northward. This results in a predominance of westerly to south westerly winds being 

experienced in Esperance. The passage of cold fronts and the associated low pressure systems 

across the south of the state during the winter generally result in the majority of the recorded 

rainfall. 
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3.6.2 Wind Speed and Direction 

The Bureau of Meteorology records spot readings of meteorological parameters at the 

Esperance Meteorological Station. These data, including wind speed and wind direction, are 

recorded every three hours between 0000 and 1800hrs. A total of fifteen years of data were 

previously obtained from the Bureau of Meteorology by SECWA and these data were analysed 

to produce the wind rose presented in Figure 2. These data indicate that south-easterly winds 

are the most common. However, the overall distribution of the winds is fairly scattered, with 

southerly to northerly winds occurring regularly. On average, calms (wind speeds below 

0.5m/s) were recorded 11.6% of the time. 

SECWA has been collecting wind speed and wind direction data at several locations in the 

Esperance area. Figure 3 shows a wind rose compiled from data collected over a two year 

period near Salmon Beach. This wind rose shows that south-westerly winds occur for over 15% 

of the time and that southerly to westerly winds occur for more than 45% of the time. Further, 

calm conditions (wind speeds below 0.5m/s) occurred for only 0.6% of the time. 

A comparison of Figures 2 and 3 indicates that the wind speeds collected at the SECWA site 

are, on average, higher than those recorded by the Bureau of Meteorology. These figures 

illustrate the local nature of the winds recorded around Esperance. 

3.6.3 Temperature and Humidity 

Data collected at the Esperance Meteorological Station indicate that the monthly average 

maximum daily temperature of 26.4°C occurs in January and February. The maximum 

recorded temperature was 47.2°C and maximum temperatures above 40°C are regularly 

recorded between November and March. During summer, the lowest average minimum of 

14.4°C occurs in December while the minimum temperature recorded in summer was 4.4°C. 

In winter the lowest monthly average maximum temperature is 17.2°C in July and the 

maximum recorded temperature was 31.5°C. The lowest monthly average minimum for winter 

is 7.2°C in August, and the lowest minimum temperature recorded is -0.6°C. 
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The 9am data for relative humidity indicate that the mean relative humidity varies from 

approximately 57% in summer to 76% in winter. The 3pm data for relative humidity is more 

consistent over the year, ranging from an average of 57% in summer to 59% in winter. 

3.6.4 Rainfall 

The average annual rainfall recorded at the Esperance Meteorological Station is 624mm. The 

maximum recorded annual rainfall is 1,003mm while the minimum annual rainfall recorded is 

438mm. On average, a total of 343mm (55%) of the rainfall is recorded between May and 

August. 

In summer Esperance experiences an average of 6 rain days a month. This figure increases to 

an average of 17 rain days per month between June and August. 

At the Esperance Meteorological Station between 1969 and 1983: 

the highest recorded daily rainfall was 51mm which occurred in May; 

the maximum daily rainfall recorded during summer was 38mm in February; 

the maximum recorded monthly rainfall was 274mm in June; and 

the maximum recorded monthly rainfall during summer was 133mm in January. 

3.7 FLORA 

The proposed wind farm site and powerline route are in an area where some of the earliest 

south coast vegetation descriptions and plant collections were made. The French botanists 

Libillardiere and Riche botanised on Observatory Island and between the nearby beach and 

Pink Lake in December 1792 (Daniell, 1988). 

3.7.1 Vegetation Types 

Beard (1973) shows, at a scale of 1:250,000, the natural vegetation of the wind farm site, 

powerline route and nearby area as coastal dune scrub dominated by Eucalyptus angulosa 

(Ridge-fruited Mallee) and species of Acacia (Coastal Wattle), including Acacia cyclops. This 

scrub is part of the Fanny's Cove Vegetation System, which is on a young coastal plain and 

surface of Quaternary sand, silts and clays. Most of the surface is sand, much of which, 

I 



- 14 - 

especially near the coast, occurs as vegetated dunes and drift sand. Near the coast the sand is 

often only a thin layer overlaying limestone ridges, and limestone rocks are often mixed with 

the sand. In many of the dune swales there may be a variety of small wetlands, taller scrubs 

and low woodlands, though not in the project area. Behind the dunes there are often more 

extensive swampy areas and larger ponds and lakes. Fires, particularly in the dune areas, 

have produced a diverse vegetation and vegetation pattern even when seen at a large scale. 

Beard's descriptions of the Fanny's Cove Vegetation System (Beard, 1973) are better than his 

large scale map, with Melaleuca pentagona and Eucalyptus angulosa (Ridge-fruited Maflee) 

being indicated as dominating the wind farm area, and Acacia saligna (Orange Wattle) 

dominating along the proposed powerline route. More detailed descriptions of the vegetation of 

these two parts of the project area follow. Most of the vegetation types described are 

illustrated in Plates la to le. 

3.7.1.1 Wind Farm Location 

The wind farm location is a series of high limestone and sand ridges and their upper slopes. 

Most of the vegetation on these ridges and slopes was burnt two or three years before the 

current survey. A few small enclaves of unburnt vegetation and skeletons of shrubs in the 

burnt areas indicate that almost all of the vegetation was, or would be, a dense shrubland 

dominated by Melaleuca pentagona ranging in height from 0.5 to 3m, depending upon exposure. 

Eucalyptus angulosa (Ridge-fruited Mallee) is a common emergent half a metre or so taller 

than the shrubland. 

Three other principal, but much less common, types of vegetation in the area are the 

shrublands on loose drift sand, some sand ridges and exposed limestone. These shrublands 

vary greatly in height and density but are generally much more open than the dominant 

vegetation. There are extensive areas of bare sand and sparsely-vegetated limestone pavement. 

Large Olearia axillaris and Spyridium globulosum shrubs dominate the drift sand vegetation, 

while Lepidospernuz gladiatum, Carpobrotus ? virescens, Scaevola crassifolia, Acacia cyclops, 

Ant hocercis littorea, Isolepis nodosa and Pelargoniurn capitatum are common, at least locally. 
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Shrubs identified on areas of exposed limestone include Templetonia retusa, Pultenaea 

obcordata, Melaleuca pentagona, Melaleuca lanceolata, Spyridium globulosum, Acacia 

cochlearis, Acacia cyclops and Acrotriche cordata. Melaleuca lanceolata is uncommon in the 

wind farm area but common and conspicuous on lower, seaward, limestone valleys and slopes. 

A few scattered sand ridges in the wind farm area have a sparse, tall shrub vegetation and an 

open ground cover of low shrubs, sedges and grasses. Olax benthamiana is conspicuous and 

species of Lepid.osperma, Loxocarya flexuosa and Poa ? poiforinis  are common. 

The shrubland dominated by Melaleuca pentagona is now more diverse and richer in species 

than before the fire but it has a much smaller biomass. Species represented in the 

regeneration shrubland include Pultenaea obcordata, Poinaderris myrtilloides, Dryandra ? 

armata, Acacia cyclops, Acacia saligna, Acacia cochlearis, Acacia cupularis, Leucopogon 

paruiflorus and Scaeuola ? paludosa, along with small plants of Melaleuca pentagona. The 

Pultenaea, Pomaderris and Dryandra are also minor components of mature dense Melaleuca 

pentagona shrubland. Dryandra obtusa was found only at the eastern margin of the wind farm 

area. Acacia cupularis was common in a burnt but relatively dense stand of Eucalyptus 

angulosa. This stand was by far the largest stand of mature Melaleuca pentagona - Eucalyptus 

angulosa vegetation in the wind farm area at the time of the latest available aerial 

photography (1977, scale of 1:25,000). 

3.7.1.2 Powerline Route 

The vegetation of the proposed powerline route inland from the wind farm area is a shrubland 

of Acacia saligna (Orange Wattle), with Eucalyptus angulosa (Ridge-Fruited Mallee), Acacia 

cyclops (Coastal Wattle), Acacia cochlearis and Nuytsia floribunda (Christmas Tree) occurring 

locally. Loxocarya flexuosa and Lepidosperma ? angustatum sedges are common on dunes, with 

Acacia cochlearis occurring where the tall shrub canopy is sparse. Most of the shrubland was 

burnt two or three years before this survey and is regenerating. 

There are a few low-lying stands of grasses, sedges and scattered shrubs among the scrubland. 

The principal species are Stipa ? flavescens, Poa ? poiforrnis, Lepidosperma sp., Isolepis ncKlosa, 

Muehienbeckia adpressa and Adriana quadripartita. 
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Much of the shrubland at the eastern end of the route is over 2m tall and has been unburnt for 

several years. This vegetation is characterised by Acaci.a cyclops and Spyridium globulosum, 

with Callitris preissii in low-lying areas and local stands of Eucalyptus angulosa. 

3.7.2 Rare or Significant Flora 

The species on the Rare or Significant Flora list (Appendix C), and habitats in which they 

might occur, were searched for in the project area. None of the listed species, or close relatives 

of them, were found in the project area. Furthermore, none of the likely habitats of the listed 

species were found. 

3.7.3 Weeds 

A weed is generally defined as a "plant out of place". Weeds may, therefore, be either 

introduced species or native plants which have become excessively abundant as a result of 

human activities. 

There are, in general, few weeds in the project area surveyed. The principal areas for weeds 

are on tracks, roads, graded areas, depressions in the Acacia saligna shrubland (few), some 

areas of drift sand, and in the scrubland at the eastern edge of the route. Pelargonium 

capitatum (Wild Geranium) is by far the most common non-grass weed, and wild oats and other 

grasses occur along the proposed powerline route, principally in disturbed areas. 

3.8 FAUNA 

The nearest fauna survey to the area of interest is that carried out in the Cape Le Grand 

National Park in 1972 by the Western Australian Museum (Kitchener et aL, 1975). This 

survey covered the whole of the National Park, including coastal vegetation similar to that in 

the Project Area. 

It must be noted, when using the Cape le Grand data in reference to the Project Area, that the 

National Park contains numerous vegetation types including woodland, Xyris swamp, Banksia 

shrublands, Melaleuca swamps and several other habitats as well as coastal heath and 

shrubland. All these, except the coastal vegetation types, are absent in the Project Area. It is 

to be expected, therefore, that the Project Area habitat, being much less diverse, would be 

correspondingly lower in fauna species. 
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Only eight species of native mammal were found in Cape le Grand, of which 4 or 5 probably 

occur near the Project Area. Kitchener (ibid) noted that Macropus fuliginosus (Grey Kangaroo) 

and Rattus fuscipes fuscipes (Southern Bush Rat) are abundant and widespread throughout the 

coastal heath. Isoodon obesulus (Short-nosed Bandicoot) was common in "the vegetation 

proximate to the shoreline ...". Cercartetus concinnus (Pygmy Possum) may be present but not 

common. Kitchener (ibid) noted that Sminthopis murina (Common Dunnart) has been found in 

similar habitats at Israelite Bay although it was not collected at Cape le Grand. All of these 

mammal species are common and widespread throughout the south-west of the State. 

Kitchener noted that Cape le Grand National Park contained habitats suitable for the rare 

carnivorous marsupial Dibbler (Parantechinus apicalis). This was based on the assumption 

that the vegetation type (Banksia speciosa scrubland) where they were found at Hassell Beach 

(50km east of Albany) was their preferred habitat type. 

However, in Fitzgerald River National Park a Dibbler was found in mallee over heath (Muir, 

1985). Thus, available information suggests that the preferred habitat might be variable but 

floristically-rich vegetation. Further, Muir (ibid) indicates that long-unburnt vegetation may 

be a habitat requirement, as it appears to be with the Ground Parrot (Pezoporus wallicus) a 

rare bird species which occupies similar habitats to the Dibbler. 

In the case of the Study Area, the vegetation is floristically poor, does not contain species such 

as Banksia speciosa or mallee over heath (although Eucalyptus angulosa is present) and has 

been burnt recently. The chance of Dibblers surviving there, if they were ever present (which 

is unlikely) is very low. 

The 1972 Museum surveys recorded 123 species of birds in or near Cape le Grand, or 

previously recorded in the vicinity. Many of these were water birds or "marine" species such as 

Penguins. 

Serventy and Whittell (1967) noted that the Esperance - Cape Arid bulge in the coastline may 

be an outlier of the South-West region. It appears, following the Museum survey, that this 

coastal bulge is merely part of the distribution of South-West Bassian birds and is not a 

significant outlier. Some birds, however, may have distributions modified by intermittent 

habitat, such as the Red-eared Firetail (Zonaeginthus oculatus). Serventy and Whittel (ibid) 

recorded 16 species of birds which ranged east to about the Esperance area and may, therefore, 



be near the end of their range, and the Museum survey added another six species. All are 

common and mobile species which would, by their nature, not be affected by the proposed wind 

farm project. 

The Museum survey recognised 30 species of reptile. Chapman and Dell, in Kitchener et al. 

(1975) state: 

"Several of the species recorded from Cape le Grand National Park are the most 
easterly known records in Western Australia. These are as follows: Aprasi.a 
striolata glauerti, Leiolopisma trilineatum, Ctenotus catenifer, and Egernia 
kingii. It is likely that the range of some of these species will be further 
extended by future collecting east of the National Park. Denisonia coronata, 
Notechis scutatus, Diplodactylus spinigerus, and Ctenotus gemrnula have all 
been recorded as far east as Israelite Bay. 

The only other area on the South coast for which a published list is available is 
from the adjacent Recherche Archipelago from which Glauert (1954) records 17 
species of reptiles. The snake, Acanthophis antarcticus is the only reptile from 
Glauert's list not recorded from the National Park." 

It would appear, therefore, that there are no significant or unusual fauna in the area, but the 

Esperance region probably represents the limit of distribution for some of the south-west biota. 

3.9 	ABORIGINAL HERITAGE VALUES 

A desktop archaeological and ethnographic survey of the project area was undertaken during 

the preparation of the CER (Appendix D). No evidence was found of any Aboriginal sites or 

interest in the area, although data on the Esperance area is scarce. Due to the scarcity of data, 

SECWA would undertake a survey for Aboriginal Sites once the exact locations of the wind 

generators, control building, access tracks and powerline are known. 

3.10 EUROPEAN HERITAGE VALUES 

No European historic structures exist in the project area. 
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3.11 EXISTING LAND USE 

3.11.1 National Parks and Reserves 

The proposed wind farm site lies within Flora Reserve Number 24486, a 12,623 hectare (ha) 

reserve which is currently unvested but which is intended to be vested in CALM for the 

purpose of Protection of Flora. Approximately 3.4ha, or less than 0.03%, of this reserve is 

likely to be affected by clearing for the wind generators, control building and access tracks. 

The necessity to locate the wind farm in the reserve arises from the fact that the other sites 

examined (see Section 2.3) did not have wind regimes which could support a commercially-

viable wind farm. 

Immediately east of the project area lies a 1,276ha area of Crown Land (Reserve number 4180), 

owned by the Department of Land Administration (DOLA) and vested in the Shire of 

Esperance. This land contains a caravan park, chalets and a car park covering approximately 

4.1ha. The Common Land will be crossed by the powerline from the wind farm, which could 

affect approximately a further 0.6ha. 

Other reserves in the nearby area (See Figure 1) include: 

Number 15042 (208.7ha) 	- 	Rifle Range; 

Number 25891 (70ha) 	- 	Recreation; 

Number 4182 (121.4ha) 	- 	Water and Conservation of Flora and Fauna; and 

Number 34777 (1,942ha) 	- 	Recreation (Dune Buggies and Trail bikes). 

None of these other reserves will be affected by the wind farm proposal. 

3.11.2 Private Property 

Private freehold land exists within 2km to the north of the proposed wind farm site. This land 

is used mostly for agriculture and grazing, with some low-density residential development also 

taking place near the shores of Pink Lake. 
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3.11.3 Tourism and Sightseeing 

Tourism is an important industry in the Esperance economy. Most visitors to Esperance spend 

time sightseeing around the area's attractions which include Pink Lake, the spectacular 

coastline and the existing wind farm. 

The existing wind farm is one of the town's most popular attractions according to the 

Esperance Tourist Bureau, with many tour buses and private tourists visiting the publicly-

accessible wind generator each year. 

SECWA believes that the proposed new wind farm will further add to the tourist interest 

generated by the existing one. As with the existing facility, SECWA intends to provide close 

public access to the base of one of the generator towers. SECWA will also provide interpretive 

facilities including a display board giving information about the wind farm. 

3.11.4 Landscape 

The project area presents a landscape of rolling coastal hills and dunes bounded to the south 

and west by Twilight Beach Road and the coastline consisting of rocky headlands and white 

sandy beaches. The coastal hills form a series of ridges parallel to the coast, of which the ridge 

containing the proposed wind farm site is a major feature. Inland of these coastal ridges lie a 

series of smaller dunes and broad, shallow valleys. 

From a distance, the landscape of the project area appears relatively uniform and 

smooth-textured, with few outstanding features. A wind farm will be very noticeable against 

this backdrop when seen in the foreground or midground. 

The dominant colours of the area are the dark green of the coastal vegetation and the blue of 

the ocean. This is broken in places by the yellow of dry grasses and the white of sand blowouts 

and limestone outcrops. 

From Twilight Beach Road, the project area is partly visible as the seaward slope of a ridge 

which runs parallel to the road at a distance of 200m-500m. This is the western side of the 

ridge on which the wind generators will be constructed. From Eleven Mile Beach Road, the 

opposite (inland) slope of the ridge can be seen at distances of between 2km and 5km. 
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4.0 PROJECT DESCRIPTION 

4.1 	WIND FARM 

The term "wind farm" has been in existence for a number of years and is generally defined as 

the use of multiple machines that harness the power of the wind to do work. The basic 

principles of wind power have been utilised over many years in Australia and other places in 

the world. The most common use of wind power in Australia has been through the use of 

windmills to pump water from wells. Small, isolated areas have also utilised wind generators 

to provide small amounts of electricity for domestic use or other purposes. These applications 

in Australia have generally been single-generator installations. 

A substantial amount of research has been conducted into the use of wind energy to generate 

electricity in commercial applications. The existing Esperance wind farm, which produces a 

maximum of 360kW of power, is the only multiple-generator commercial venture within 

Australia. The research data obtained from this station, in combination with other world-wide 

research, has seen continued advancements and improvements in the capability to harness 

wind energy. 

The proposed wind farm will comprise between 8 and 12 wind generators, each with a rated 

capacity of between 200 and 300kw. Each generator will be mounted on a 33m high tower and 

the blade diameter will be between 27 and 33m. Therefore the generator blades will have a 

minimum clearance of 16m from the ground. 

4.1.1 Proposed Wind Generator Locations 

The exact location of the individual wind generators has not been determined at this stage. In 

general they will be located within Flora Reserve 24486 on land in excess of 80m above mean 

sea level, as depicted in Figure 1. Figure 1 shows that this preferred area is orientated 

approximately north-west to south-east and extends over a length of approximately 5km. The 

wind generators will be positioned at least lOOm from Twilight Beach Road. 

The individual wind generators must be separated by about 10 blade diameters (approximately 

300m) to ensure that the wind regime of each generator is not significantly affected by the 

other generators. 
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The foundations of the wind generators occupy a very small area, being approximately 4-5m 

square. A permanent cleared area of about lOm diameter will be formed at each generator site 

for construction and maintenance purposes. A track of 3m - 4m width will be constructed from 

the access track to each generator site. 

4.1.2 Construction of Generators 

The precise construction details of the generator towers will depend upon the tenderer 

appointed to supply and install the generators. However, they are likely to have the following 

major design features: 

Construction: 	Tubular steel towers with a tapered profile. Three fibreglass 

blades per tower. 

Tower Height: 	Approximately 33 metres (excluding blades). 

Tower Diameter: 	Approximately 2.2 metres (base) to 1.2 metres (top). 

Blade Diameter: 	27 to 33 metres. 

Rated Output: 	Probably 200 to 300 kilowatts. 

The general dimensions of the proposed wind generators are shown on Figure 4 

4.1.3 Colour of Wind Generators 

Selection of appropriate colours for the wind generators is dependent on a number of sometimes 

conflicting considerations. These include: 

High Visibility v Low Visibility 

It could be argued that, in keeping with their status as a tourist attraction, the wind 

generators should be made highly visible by being painted in bright or conspicuous 

colours. Conversely, it could be argued that the visual impact of the generators on the 

scenic views from Twilight Beach Road should be minimised by the use of colours which 

blend in with the surroundings. SECWA believes that the latter option is the more 

suitable. 
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Connotations of Different Colours 

Different colours may have different connotations, or "images", attached to them. 

Examples of this are the association of red with "hot" or "danger", blue with "cold" or 

"water", white with 'clean" or "high-tech", green with "natural" and so on. In the case 

of the proposed wind farm, SECWA considers that white or grey are the most 

appropriate colours. 

Background 

The visibility of a given colour depends greatly on whether it is viewed against a 

background of a similar or contrasting colour. The wind generators, being higher than 

their surroundings, will tend to be seen against a grey or pale blue background of 

clouds and sky. Against this background, pale grey is expected to be the least visible 

colour. 

Visibility to Birds 

Overseas experience suggests that, in order to reduce the incidence of birds flying into 

the blades of the wind generators, the tips (say, 0.5m) of the blades should be painted 

in a dark colour. SECWA will review the literature regarding overseas experience of 

wind farms in order to select an appropriate colour to discourage bird strikes. 

After consideration of the above factors, SECWA believes that the most suitable colour scheme 

for the wind generators is: 

Towers: 	Light Grey. 

Blades: 	White (possibly with contrasting tips). 

4.1.4 Connection of Generators 

Low voltage reticulation between the wind generators will be underground and will probably 

follow the access track. The low voltage reticulation will be routed to a transformer which will 

be connected to the distribution power line. 
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4.1.5 Operating Regime 

The wind generators have a starting threshold of between 4-5m/s and can operate in winds up 

to 28m/s. The wind speed data recorded at Salmon Beach indicate that, over a two year period, 

the half-hour average wind speeds were above 4m/s for 81% of the time. The maximum half-

hour average wind speed recorded over the two year data period was 22.4mJs. Therefore, based 

on the available meteorological data, it is expected that the wind farm could be operational for 

a total of 81% of the time. 

The wind farm is expected to have a maximum rating of 2,500kW. The maximum desirable 

penetration of wind power into the Esperance power grid has been set at 30%. The wind farm 

will be restricted to supplying a maximum of 30% of the town load during low-load periods. 

During periods when there is no possibility of the wind farm's output exceeding 30% of the 

total load, it will be allowed to generate at the level dictated by wind strength. It is expected 

that the wind farm will produce about 14% of the town's annual ener' supply. This 

represents the highest proportion of public electricity to be supplied by wind power anywhere 

in the world. 

4.1.6 Construction and Maintenance Access 

A limestone or gravel access track will be constructed to each of the wind generators from a 

common entry track. 

The location and route of the common entry track will depend upon the final location of the 

wind generators and on the outcome of discussions with CALM. The options are: 

access track follows the powerline route from the boref'ield. This option would be the 

least visible but would involve the greatest clearing of vegetation and would not be 

suitable for public access; 

access from the north-west, via a track from Eleven Mile Beach Road. This route would 

be shorter, involve less clearing and be more suitable for public access than the first 

option if the wind generators were located towards the western end of the project area; 

and 
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access from Twilight Beach Road. This option would be the shortest, involve least 

clearing and provide the best public access, regardless of where the generators are 

located. The track would be sealed and its visibility minimised by careful design and 

siting. This is the route preferred by SECWA and the Esperance Shire Council. 

SECWA proposes to upgrade an existing track from Twilight Beach Road to the project 

area. The approximate location of this existing track is shown in Figure 1. 

4.1.7 Tourist Access 

Experience gained at the existing wind farm indicates that it is a very popular tourist 

attraction. At the existing wind farm, tourists can drive to the base of one of the generators. 

It is envisaged that SECWA will allow public access to the base of one of the new generators. 

Interpretive facilities, including an information display about the wind farm, will also be 

provided. 

In order to provide effective public access to the site, a good quality access road (capable of 

carrying tour buses) will be required. To be effective, this access road should not be overly long 

(preferably less than one kilometre) and should branch from the main tourist drive (ie. Twilight 

Beach Road). The CALM guidelines state that access from Twilight Beach Road should be 

discouraged. However, if this is the preferred option then the highest design standards should 

be utilised. The proposed upgrading of an existing track should avoid degradation of the views 

from the Twilight Beach Road. SECWA will consult closely with the Landscape and Recreation 

Branch of CALM to ensure that the location and construction of the road meets their 

requirements. 

Because the exact location of the wind generators within the project area will not be known 

until the construction contract is let, it will not be possible until then to determine a location 

for the access road. However, some principals which will be followed are: 

the road will be sealed and will be of the minimum width necessary to permit 

construction vehicle and bus access; 

the road will be made of local materials where possible and designed to blend into the 

colours of the surrounding area; 

erosion control measures will be built into the design to minimise dust and the risk of 

washaways; and 
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the road will be set low in the landscape wherever possible to reduce its visibility from 

a distance. 

4.1.8 Public Safety 

Public safety will be provided by adherence to standard SECWA procedures for construction of 

overhead and underground powerlines. Unauthorised vehicular entry to the wind farm will be 

prevented by gates and barriers on the access track. 

4.1.9 Erosion and Rehabilitation 

Wind and water erosion of cleared areas was a significant problem during the early life of the 

existing Salmon Beach wind farm. SECWA, in conjunction with the Esperance Shire, has 

repaired and rehabilitated the eroded areas and taken steps to minimise further erosion 

potential. Some of the measures taken to rehabilitate areas include: 

using topsoil stockpiled during construction to aid in the revegetation of exposed 

limestone surfaces and other disturbed areas; 

reduction of the angle of exposed banks and revegetation of these banks; 

placing gravel on the access tracks and around the bases of the generator towers, and 

making the areas around the towers gently sloping in all directions. These two steps 

have reduced wind and water erosion significantly; and 

a general reduction in cleared areas. 

SECWA will utilise the knowledge and techniques gained at the existing wind farm site to 

ensure that the effects of erosion at the proposed wind farm are minimal. 

4.2 POWERLINE 

A 33 kV powerline will be constructed in accordance with normal SECWA design procedures 

regarding height, spacing of poles and safety standards. 
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The poles will be made of wood and will: 

have a total length of approximately urn; 

protrude approximately 9m above the surface; and 

be spaced 120m apart. 

These height and spacing specifications will ensure that there is sufticient clearance beneath 

the line at the centre of each span. 

All work conducted along the powerline route will follow strict dieback hygiene procedures to 

avoid spreading dieback or weeds in the area. 

4.2.1 Proposed Powerline Route 

The approximate proposed powerline route is illustrated in Figure 1. Between the Esperance 

Power Station and the Water Authority borefield, the powerline will follow the route of the 

existing borefield powerline corridor. From the borefield, the powerline will follow a direct 

route to the proposed wind farm control building, the exact location of which has yet to be 

determined. 

Inland of the project area in the vicinity of the powerline route, the landscape consists of a 

series of parallel dunes and valleys which are oriented approximately south-west to north-east. 

The powerline will follow these valleys, avoiding high ground. As a result of this, SECWA 

believes that the powerline will not be visible from areas outside of its immediate vicinity. 

The seen-area analyses shown on Figures El, E2 and E3 (Appendix E) show the low visibility 

of the proposed powerline route from three different viewpoints. It should be noted that the 

visibility shown in those figures was calculated for a 33m wind generator tower. The 

powerline, being less than lOm tall, is expected to be difficult to see in the landscape. 

4.2.2 Access 

Access to the Water Authority borefield from Esperance will be along the existing access track. 

A two-wheel track will be maintained from the Water Authority borefield to the proposed wind 

farm along the powerline route. This track will be used for powerline maintenance purposes 

only and will not be used for access to the windfarm. 
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4.2.3 Erection of Powerline 

The erection of the powerline will proceed in the following basic steps: 

the powerline route and positions of the poles will be surveyed; 

a grader (or similar equipment) will be used, with its blade lifted, to remove, trim or 

flatten vegetation greater than 0.5-1m in height from a 6m wide strip along the 

surveyed route; 

holes will be drilled for the poles using a truck-mounted auger. If necessary, blasting 

with ANFO will be used for the drill holes; 

the poles will be installed using a truck mounted crane; 

the conductor will be laid out beneath the poles from a truck mounted reel; and 

the conductor will be strung on the poles and tensioned. 

The heavy vehicles used during the construction are likely to result in significant localised 

effects on the vegetation. However, rapid regrowth from the rootstock is expected. 

4.2.4 Public Safety 

Public safety will be provided by ensuring that the clearance beneath the powerline conforms to 

normal SECWA safety standards. These standards ensure that there is no significant risk of 

members of the public coming into contact with the powerline. 

4.2.5 Maintenance 

Maintenance of the powerline will consist of: 

regular visual inspection of the line by SECWA staff; 

periodic washing of the insulators to remove salt and dust buildup; 

trimming of the vegetation along the access track, if necessary, to ensure that 

vegetation does not approach the powerline; and 

repair of any physical damage or electrical problems with the line. 

SECWA will contact CALM and obtain guidelines on the required dieback hygiene procedures 

required for the annual maintenance programmes. 
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4.2.6 Rehabilitation 

The vegetation impacted during the construction of the powerline is not expected to require any 

special rehabilitation efforts following construction. Topsoil removed during clearing for 

construction will be windrowed on the edges of the clearing for later use in rehabilitation. 

When construction is completed, the topsoil and mulched vegetation will be scraped over the 

areas to be rehabilitated. Ripping to a depth of 0.5m will be undertaken on any areas of 

ground which became compacted during construction. If any common species are lost from the 

rehabilitated areas then these species will be replenished using local seed-stock. 
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5.0 ENVIRONMENTAL IMPACTS AND MANAGEMENT 

5.1 	WIND FARM 

5.1.1 Vegetation and Flora 

As discussed in Section 3.7.1.1, the vegetation of the wind farm area is predominantly 

Eucalyptus angulosa and Melaleuca pentagona heathlshrubland. Neither of these vegetation 

types is scarce or restricted and both occur generally along the coast from at least the 

Fitzgerald River National Park, 200km to the west, to Cape Arid National Park, 100km to the 

east. 

The small areas to be cleared for the construction of the wind farm and access track will be 

insignificant in terms of the total area of these vegetation types. Further, as they are 

represented in Fitzgerald River, Stokes, Cape Le Grand and Cape Arid National Parks, their 

protection is assured. 

Flora are likewise protected. The species assemblages within the associations vary 

considerably over the coastline but the majority of species in any location are well represented 

in one or other of the National Parks. No Declared Rare Flora or Priority Species were found 

in the project area. 

As a result of the minimal impact, no special management procedures will be required. 

5.1.2 Fauna 

Coastal habitats similar to that affected by the project extend for at least three hundred 

kilometres along the coast and several kilometres inland. Disturbance of this habitat will be 

minimal in terms of both area cleared and ongoing activities once the powerline and wind 

generators are constructed. It is therefore believed that the impact of the project on fauna will 

be negligible and no special management procedures will be required. 
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5.1.3 Erosion and Rehabilitation 

Wind and water erosion of cleared areas was a significant problem during the early life of the 

existing Salmon Beach wind farm. SECWA, in conjunction with the Esperance Shire, has 

repaired and rehabilitated the eroded areas and taken steps to minimise further erosion 

potential. Rehabilitation of the wind generator sites and access track will be as follows: 

At commencement of the operations the access track will be stripped of vegetation and 

the top few centimetres of soil. This material will be windrowed along the side of the 

track to create a slight wind barrier to the newly disturbed soil. The disturbed surface 

will be covered with gravel or crushed limestone to form a trafficable surface. 

The generator sites will also be stripped of vegetation and the top few centimetres of 

soil. This material will be windrowed around the sides of the disturbed area to act as a 

slight wind break. 

When construction of the generators is complete (or perhaps before) the disturbed areas 

required for access and maintenance will be lightly covered with crushed limestone. 

This treatment will also reduce water erosion. The final site profile will be slightly 

domed to prevent channelling of runoff. 

In areas no longer required after construction any slopes in excess of about 200  will be 

cut back and reduced to 20° or less. Topsoil and debris from the windrows will then be 

pushed back over the disturbed areas to reduce the overall cleared area to as small a 

size as practical. 

Only local vegetation debris will be used for rehabilitation purposes. Wind-trimming 

will prevent the establishment of large trees but it would be better to use the local 

Eucalyptus angulosa and Melaleuca pentagona as the primary rehabilitation species. 

The access track, when no longer required for large vehicles, will have the edges ripped 

and the topsoil and debris pushed in leaving only a width suitable for small vehicle 

access. 
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The access track will be gated, with a fence running at least lOOm either side of the 

I 	 gate. 

A monitoring programme will be implemented. Any water or wind erosion observed 

will be dealt with by rock armouring, covering with brush, or whatever other action is 

deemed necessary. 

If any common species are lost from the rehabilitated areas then these species will be 

replenished using local seed-stock. 

5.1.4 Fire 

The risk of fire damage to the wind farm will be very small as a result of: 

the height of the generator towers; 

the cleared area around the base of the towers; 

the fact that the low-voltage connections will be underground; and 

the access track will act as a firebreak and provide fire fighting access. 

SEC WA believes that the risk of the wind farm causing a fire is also minimal. 

5.1.5 National Parks and Reserves 

Flora Reserve Number 24486 could be affected by the wind farm in some or all of the following 

ways: 

clearing of up to 3.4ha of vegetation for wind generators, control building and access 

tracks; 

erosion (by wind and water) of areas adjacent to clearings; 

littering by visitors to the wind farm; and 

introduction of dieback or weeds in stone used for road building. 

As stated in Section 3.11.1, the anticipated area of clearing represents less than 0.03% of the 

total area of the reserve. No management of this impact is possible or necessary, with the 

proviso that SEC WA will seek at all times to minimise the area of clearing. 
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Erosion will be minimised by rehabilitation around cleared areas and careful monitoring. Any 

localised erosion will be promptly treated by suitable means such as brush matting. 

Littering will be discouraged by the provision of bins at the generator accessible to the public 

and by signs requesting visitors not to drop litter. It is acknowledged that these measures 

cannot hope to be 100% successful but the general level of litter is expected to be acceptably 

low. It is expected that the Local Authority will be responsible for ongoing cleanup and 

maintenance. 

The risk of dieback and weed introduction will be minimised by a policy of obtaining road 

building materials only from uncontaminated sources. A watch will also be kept for any signs 

of dieback or weeds near road and tracks. Further, strict dieback hygiene measures will be 

adhered to during construction and operation. 

5.1.6 Noise 

Concern about noise potential from wind generators stems largely from early overseas 

experience with vertical axis and large (megawatt sized) horizontal axis generators. Design 

improvements to the generators and the supporting towers (tubular rather than latticed) have 

significantly reduced the amount of noise generated by wind generators. 

Currently the most significant sources of noise from wind generators are the gearbox whine 

and the aerodynamic "swish" (resulting from the passage of the blades past the tower). A study 

in New South Wales (Ener' Authority of New South Wales, 1985) concluded that neither of 

these noises was either loud or distressing. 

Gearbox whine is associated with the transmission of vibrational energy between the generator 

and the gearbox. The noise generated by these vibrations can be reduced by ensuring a good 

alignment of the shaft between the generator and gearbox. Further reduction can be achieved 

by utilising vibration isolators. Therefore, the amount of noise generated as a result of gearbox 

whine can be minimised by design and ongoing maintenance. SECWA will undertake a regular 

maintenance programme to ensure that noise levels generated by the wind farm are minimised. 
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The noise generated by the aerodynamic swish is a function of the speed of rotation of the 

blades. The speed of rotation of the generator is controlled by the wind speed. At Esperance it 

has been found that the level of background noise from the ocean and wind passing over the 

vegetation increases as the wind speed increases. The increased background noise level 

effectively masks the amount of noise generated as a result of the aerodynamic swish of the 

generators. 

The existing Esperance wind farm near Salmon Beach has been the subject of several noise 

studies by VIPAC Pty Ltd and internally by SECWA. These studies have found that, in 

general, the background noise level is sufficiently high to mask the noise from the wind 

generators at the nearest private residence (approximately 500m from the closest generator). 

However, despite these findings, SECWA has received a number of complaints, from this 

residence, about noise levels generated by the wind farm. 

The proposed wind farm will be approximately 6km from the nearest residence. Therefore, the 

generally high background noise level and the large distance to the nearest residence will 

ensure that the wind farm will not create a noise problem in residential areas. 

People who use Twilight Beach Road, areas around Nine Mile Beach and Observatory Point 

will have the closest regular exposure to the wind farm. Further, it is likely that the public 

will be allowed access to the base of one of the wind generators. In some of these situations the 

noise generated by the wind generators will be audible to these people, particularly when close 

to the generator. The audibility of the generator noise is difficult to determine as it will 

depend upon a number of factors including: 

wind speed; 

wind direction; 

proximity to wind generator; and 

background noise level. 

5.1.7 Dust 

Dust is likely to be generated during the clearing of the pads for the wind farms. Dust 

generation during construction and maintenance is also likely as a result of vehicle movements. 

It is expected that the impact of dust resulting from the powerline construction and 

maintenance will be minimal. 
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The cleared areas will become potential sources of dust and, as such, the amount of clearing 

will be kept to a minimum. Damping down may be undertaken during construction if dust 

generation becomes excessive. There are no residences in the area which could be affected. 

5.1.8 Off-Road Vehicles 

The unauthorised vehicular use of access tracks and other tracks in National Parks and 

reserves is an important issue. Unauthorised use of such tracks has the potential to spread 

dieback disease and weeds, cause erosion, damage vegetation, disturb fauna and create a 

nuisance. 

The project area is already criss-crossed by numerous trail bike tracks. The construction of the 

wind farm and access track is not expected to significantly affect access to the general area. 

5.1.9 Reduction in Gaseous Emissions 

SEC WA estimates that the proposed 2,500kw wind farm will result in a reduction of up to 1.6 

million litres of medium fuel oil being burnt at the Esperance Power Station each year. This 

reduction in fuel usage will approximately equate to the following annual decreases in gaseous 

emissions: 

carbon dioxide 4,900 tonnes; 

carbon monoxide 14 tonnes; 

nitrogen oxides 42 tonnes; and 

sulphur dioxide 49 tonnes. 

Therefore, the proposed wind farm will reduce the emissions of greenhouse gases from the 

existing power station as well as decreasing the emissions of pollutants such as sulphur 

dioxide. The reduction of greenhouse gases is in line with current Government policies. 
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5.2 POWERLINE 

5.2.1 Vegetation and Flora 

As discussed in Section 3.7.1.2, the majority of the vegetation along the powerline route is 

Acacia saligna, Acacia cyclops, and Eucalyptus angulosa shrubland. As at the wind farm site, 

these vegetation types are common and generally occur along the coast from the Fitzgerald 

River National Park to the Cape Arid National Park. 

The small area to be cleared for the construction on the powerline will be insignificant in terms 

of the total areas of these vegetation types. Further, as they are represented in National Parks 

their protection is assured. 

Similarly with flora, the species assemblages within the project area are well represented in 

one or more of the National Parks. No Declared Rare Flora or Priority Species were found in 

the project area. 

5.2.2 Fauna 

The prime impact of a powerline on fauna is the barrier to faunal movement created by the 

access route. Clearing of the access route may have the following effects on the environment: 

Microclimatic Conditions 

There is a break in microclimatic conditions at the edge of the clearing, which gradually 

I decreases with distance on either side until variables such as temperature, humidity or 

evaporation level out to standard values. Tracks which cross forest or woodland may 

more closely resemble a savanna or rocky habitat than the microclimate of the 

surrounding woodland. 

Drainage 

Increased runoff (which may also contain oils and hydrocarbons) from roads and tracks 

may alter hydrological conditions. Butler (1987, unpublished) noted alterations to 

surface runoff patterns as a result of the construction of tracks and pipelines on Barrow 

Island. 
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Vegetation Instability 

Verges are zones of environmental instability since the vegetation may be cut 

periodically, sprayed with chemicals or burnt to reduce fuel build up. 

Species Composition 

The composition of communities on verges of cleared lines and the edge of adjacent 

habitats differs significantly from that of more distant habitats. This is likely to result 

in intensified competition for resources and in a broadening of the zone of disturbance. 

The clearing may also act as a conduit for the distribution of introduced species of 

plants and animals. 

Road Kills 

There is an immediate traffic risk to animals crossing a road or access track. 

In the case of the proposed powerline between the wind farm and the edge of Esperance town, 

most of these situations do not exist. The vegetation near the coast is low heath and shrubland 

of varying density. This vegetation becomes taller inland and is very open in some parts. The 

clearing for the track will be only imperceptibly different from the natural habitat except in the 

densest parts. The soils are very well drained, there will be no need to maintain the access 

track apart from occasional service vehicle movements. Similarly, changes to species 

composition of the road verges and road kills are unlikely due to the narrow and little used 

nature of the track. 

5.2.3 Erosion 

There is some potential for wind and water erosion of tracks along the powerline. The 

rehabilitation measures outlined in Section 5.1.3 would be employed along the powerline track. 

These measures are expected to minimise the erosion potential. Any areas that do become 

subject to erosion will be rehabilitated. 
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5.2.4 Fire 

5.2.4.1 Vulnerability of Powerlines 

Overhead powerlines are vulnerable to fire for two major reasons: 

the wooden poles may be burnt; and 

the overhead conductors may be damaged by the heat. 

The hazard posed to powerlines by fire depends upon the height of the conductors above the 

ground, the material used for the poles and the height and density of the surrounding 

vegetation. To a certain extent, the degree of protection depends upon the frequency, timing 

1 	and severity of fires. 

Powerlines are normally protected from fire by the maintenance of a fully-cleared or partially-

cleared track beneath the powerline. The width of the track varies, depending on the density 

of the vegetation and the height of the powerline. In rural areas the track width is generally 

about 6m. 

In areas of low vegetation, such as occurs in the project area, a fully cleared fire protection 

strip is unnecessary and sufficient protection may be given by maintaining low vegetation 

beneath the powerline. In this manner the flora and fauna of the project area would suffer 

minimal impact 

5.2.4.2 Hazards Posed by Powerlines 

Powerlines may pose a fire hazard if vegetation is allowed to grow up and touch the conductors, 

thereby creating arcing and sparks. SECWA follow a set of uniform standards for reducing the 

risk of fires being started by powerlines. Under these standards, a 33kV powerline would 

require a minimum clearance of 3m in all directions. 

The design measures that will be followed by SEC WA during the construction and maintenance 

of the powerline, combined with the low height of the vegetation, will minimise the fire risk 

posed by the powerline. 
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5.2.5 National Parks and Reserves 

The powerline is expected to cross approximately 1.5km of Flora Reserve Number 24486 and 

about 2km of Common Land (Reserve Number 4180) before it joins the route of the existing 

borefield powerline. 

The potential impacts of the powerline on the reserves are: 

damage to vegetation caused by construction vehicles; 

partial clearing (down to a height of about 2m) of vegetation beneath the powerline; 

maintenance of a permanent two wheel access track beneath the powerline; and 

possible introduction of dieback or weeds by vehicles. 

Damage to vegetation will be kept to the minimum necessary to gain vehicular access during 

construction. Partial clearing of the powerline route will be carried out by a grader or similar 

equipment with its blade lifted about 0.5m above the ground. This will remove enough 

vegetation to give vehicular access but will leave the ground surface and rootstock largely 

undamaged, thus minimising erosion and encouraging rapid regrowth. The permanent access 

to the powerline will be maintained as a minimum-width, two-wheel track, restricting the total 

area of permanent vegetation loss to about 2.1ha. 

SECWA will follow strict dieback hygiene procedures to minimise the risk of introducing 

dieback or weeds during powerline construction and maintenance. These will include washing 

the undersides of vehicles before entry and adherence to the guidelines set out in the CALM 

Dieback Hygiene Manual (1986). 

5.2.6 Noise 

Noise is likely to be generated only during the construction and routine maintenance of the 

powerline. It is expected that the impact of the noise generated by these activities will be 

minimal and of short duration. 
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5.2.7 Dust 

The generation of dust is likely to occur during the construction of the powerline. The major 

dust generation potential will occur when clearing is being undertaken. The cleared areas will 

become potential sources of dust and, as such, the amount of clearing will be kept to a 

minimum. It is expected that the impact of dust resulting from the powerline construction and 

maintenance will be minimal. 

5.2.8 Off-Road Vehicles 

The project area is already criss-crossed by numerous trail bike tracks. The construction of the 

powerline is not expected to significantly alter or affect access to the area. The access track to 

the powerline itself will be closed to the public by means of gates and barriers. 
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6.0 SOCIAL IMPACTS AND MANAGEMENT 

6.1 	VISUAL IMPACTS 

The exact location of the wind generators and powerline will not be known until the 

construction contract has been let. Therefore, it is impossible to undertake a full visual impact 

assessment of the project at this stage. In the following sections, a visual impact study of 

SECWA preferred locations has been undertaken. 

6.1.1 Wind Generators 

There can be considerable debate over whether the wind farm should be hidden to minimise its 

visual impact or deliberately made conspicuous in order to enhance its tourist value and to 

highlight modern thinking on renewable energy sources. Superimposed on these arguments is 

the technical requirement for the wind generators to be exposed to the wind. 

By their nature, wind generators require an exposed location for optimum performance. The 

wind generators in the proposed wind farm will be located on one of the highest areas close to 

the coast. It is expected therefore, that the generators will be visible from several locations 

within the Esperance Area. 

Plate 2 illustrates the highly visible nature of four of the wind generators in the existing wind 

farm near Salmon Beach. In its guidelines, CALM (Appendix B) acknowledged that the 

existing wind generators are appreciated by the public in the context of their surrounding 

landscape. The proposed wind generators will be approximately 60% larger than the existing 

wind generators at Esperance. The appearance of the proposed wind generators will be similar 

to that of the existing ones. 

SECWA commissioned a computer-assisted visibility analysis of the proposed wind farm for 

inclusion in the CER. The full visibility analysis report is presented in Appendix E and is 

summarised below. 
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The visibility assessment study was aimed primarily at determining the areas from which the 

proposed wind generators would be visible. The results from this analysis have shown that, in 

general, the structures would be on the periphery of the field of view for users of Twilight 

Beach Road and Pink Lake Road. The wind farm will not be visible from existing carparks and 

stopovers at Observatory Point and Nine Mile Beach, based on the seen area analysis 

completed during the study. The final locations of the proposed wind generators may affect 

this result. 

Areas identified where the wind farm would be directly in front of the viewer include an area 

near Pink Lake and the existing lookout on Wireless Hill near Esperance. These viewpoints 

are 6 and 10 kms respectively from the project area and the visual sensitivity has been 

determined as medium. There were few or no areas identified along the Tourist Loop where the 

windfarm would be visible in the foreground (i.e. within 0.5km) and directly in front of the 

viewer (i.e. high visual sensitivity), depending on the final locations of the wind generators. 

Areas where the wind farm would be visible in the foreground are generally away from the 

Tourist Loop and would require the viewer to actively seek out the view. This could result in 

uncontrolled access by foot and 4 wheel drive vehicles to areas around the proposed windfarm. 

To minimise this potential impact, SEC WA proposes to construct a viewing area and associated 

access road in the north-western portion of the Project Area. 

Rosidential areas around Esperance townsite from which the wind farm would be potentially 

visible are more than 8 kms from the site. From this distance it is anticipated that the 

structures would be difficult to identif' on the horizon except on very clear days. It is unlikely 

that the farm would be visually intrusive. 

The results from these seen area analyses were combined to provide a landscape assessment for 

the area within which the structures are likely to be located. The results of this assessment 

provide a guide for locating the wind generators in addition to other siting criteria. Figure 5 

shows that, in general, the preferred areas for siting a wind generator to minimise visual 

impact are on the inland slopes of the ridge. High visibility areas are the coastal slopes where 

the siting of an wind generator would make the windfarrn more clearly visible to users of 

Twilight Beach Road. 
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By locating the wind generators towards the inland slopes of the Project Area, the visual 

impact could be minimised. Other possible ways to minimise the potential visual impact 

include: 

the use of white or grey colours for the structures - these are the most suitable colours 

for a coastal environment where white and grey feature as the colours of sand, surf and 

clouds; and 

wherever possible, locate the associated infrastructure in low points on the ridge. 

6.1.2 Powerline 

It is envisaged that the wind farm control building will be placed on the north-eastern side of 

the wind farm at or below the 80m ground level contour. The 33kV overhead powerline will be 

routed from this point to the Water Authority borefield as illustrated in Figure 1. As the 

powerline and the transformer will be placed below the ridge-line, neither will be visible from 

Twilight Beach Road near Nine Mile Beach. Between the wind farm and the borefield the 

powerline route is well removed from Twilight Beach Road, residential areas and popular 

tourist lookouts. Further, where possible the powerline route will follow low lying areas 

avoiding ridgelines, and as such, is not likely to be clearly visible from any of the primary 

viewing locations. Further details on the proposed siting of the powerline are given in 

Section 4.2.1. 

The powerline between the Water Authority borefield and the power station will utilise the 

existing corridor through residential areas. As such, the proposed powerline is likely to be 

highly visible in this area, as are the existing residential power lines. 

6.1.3 Views From the Tourist Loop Road 

The Tourist Loop (comprising Twilight Beach Road, Eleven Mile Beach Road and Pink Lake 

Road) begins near Wireless Hill and follows the coast west past Twilight Beach, Observatory 

Point and Nine Mile Beach to a point approximately 6km west of Observatory Point. From 

there it turns inland, following a curved route through sandplain scrub to the south-western 

corner of Pink Lake. The road then heads east, following the southern edge of Pink Lake to a 

point on the eastern side of the lake. From there the road turns south-east and returns to the 

Esperance town area. 
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Motorists travelling out of Esperance in a clockwise direction around the Tourist Loop see a 

changing landscape of rocky headlands, sandy coves and vegetated coastal hills. The first 

sighting of the proposed wind farm would be gained from Wireless Hill, from where it would be 

just visible on the distant horizon. The existing wind farm would also be visible from this 

location in the middle ground. 

These initial, long-distance views of the proposed wind farm, together with the views of the 

existing wind farm, will "introduce" the traveller gradually to the proposed wind farm. This 

will avoid people being suddenly presented with close-up views of the wind farm. These 

introductory views will also provide interested travellers with an interim destination on the 

Tourist Loop. 

The next view of the proposed wind farm would come from the headland above Salmon Beach, 

next to the existing wind farm. The proposed wind farm would then be invisible until the 

headland above Picnic Cove, from where only wind generators at the south-eastern end of the 

project area would be seen at a distance of about 3km. They would remain visible, first in 

front and then to the north side, until the viewer had passed Observatory Point. Wind 

generators near the centre of the project area would not be visible from this section of road, 

except for glimpses between Picnic Cove and Observatory Point, near Observatory Point itself 

and at the northern end of the project area where the Tourist Loop turns inland. Generators 

near the northern end of the project area would be visible from near Observatory Point and 

from the western parts of Twilight Beach Road. 

The wind generators would be visible from large sections of the inland part of the Tourist Loop 

regardless of their location within the project area. They would be seen out to the south side of 

the vehicle and would appear silhouetted on the distant horizon at distances of about 2km to 

6km. At the longer distances, the generators would be difficult to see except on very clear 

days. 

The most conspicuous view of the wind farm would be from Twilight Beach Road between 

Picnic Cove and Observatory Point, if the generators were sited in the south-eastern corner of 

the project area. As it is expected that many or most persons using the Tourist Loop would be 

intending to visit the wind farm anyway, this visibility from the road may be considered to be 

an advantage. 
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6.2 	ABORIGINAL INTERESTS 

No evidence was found of any Aboriginal sites or interest in the area. However, once the final 

locations of the wind generators, control building, access tracks and powerline have been 

finalised, SECWA will commission an Aboriginal Sites survey of these areas. Should any 

Aboriginal archaeological site be found then the Registrar of Aboriginal Sites will be informed. 

	

6.3 	IMPACTS ON EXISTING LAND USES 

6.3.1 National Parks and Reserves 

The wind farm is expected to have little or no impact on users of Flora Reserve Number 24486 

and Common Land Reserve Number 4180. Current uses of these reserves are sightseeing, 

bushwalking and unauthorised trail bike riding. The only effect of the proposal on these uses 

is that the wind farm and powerline will be visible from parts of the reserves. This may affect 

the "wilderness" value of the area for some visitors but, for others, the wind farm is likely to be 

a point of interest which will add to the overall scenic value of the area. 

6.3.2 Adjoining Farmland 

Neither the wind farm nor the powerline will have any impact on the nearby farmland. 

6.3.3 Tourism 

As discussed in Section 3.11.3, the proposed wind farm is likely to give a boost to the tourism 

value of the Esperance area. The popularity of the existing wind farm with visitors suggests 

that the proposed new, larger complex will be at least as popular. 

SECWA's plans to provide public access and interpretive facilities at one of the generators will 

help rnaximise the value of the wind farm to the town as a tourist attraction. 
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6.4 	PUBLIC CONSULTATION 

SECWA will undertake a public consultation programme after the CER has been released for 

public comment. SECWA has been in contact with the Esperance Shire Council through 

discussions with the Shire Clerk and Principal Planner. The Esperance Shire Council formally 

approved the proposed wind farm on 24 March 1992. This approval was subject to a number of 

conditions including obtaining environmental approvals. 

When the CER is released SECWA intends to contact organisations such as LEAF (Local 

Environmental Action Forum) and the Esperance Chamber of Commerce to discuss any issues 

of concern regarding the proposed wind farm. 
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7.0 CONCLUSIONS 

The existing wind farm at Esperance has demonstrated that wind power can be an efficient 

and economically viable alternative to the current medium fuel oil power generation in certain 

circumstances. It has also shown that such a facility can gain community support and be of 

great benefit to the local tourist economy. 

The proposed wind farm aims to develop and enlarge upon the success of the existing facility. 

The benefits of the wind farm will include: 

further reduction in exhaust gas emissions from the Esperance Power Station; 

a boost to the tourist economy of Esperance; and 

opportunities to further advance research and knowledge about the harnessing of wind 

energy. 

Adverse effects from the proposed wind farm are expected to be minor and relate mostly to the 

clearing of a small amount of vegetation for the wind generators, powerline, and access roads. 

Other potential impacts which have been identified by SEC WA are the risk of erosion, dieback 

and weed infestation, and the visual impact of the wind farm and associated structures. 

These impacts have been addressed by SECWA. Through management measures described in 

this report and the commitments detailed in the following section, SEC WA believes that these 

impacts will be managed at levels which are more than outweighed by the benefits to be gained 

from the project. 
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8.0 COMMITMENTS 

	

8.1 	CLEARING OF VEGETATION 

Clearing of vegetation for the wind generators, control building, access roads and powerline will 

be kept to the minimum necessary. 

8.2 REHABILITATION 

All areas disturbed during construction and not needing to be kept cleared will be rehabilitated 

after construction. This will be achieved by replacing topsoil and mulched vegetation, which 

will be stockpiled during clearing, on the disturbed areas and monitoring regrowth. Remedial 

measures such as seeding or mulching will be taken on any areas which do not show 

satisfactory regeneration after the first couple of seasons. 

	

8.3 	ABORIGINAL SITES 

No aboriginal archaeological sites are known or believed to exist in the project area. However, 

once the final locations of the wind generators, control building, access tracks and powerline 

have been finalised, SEC WA will commission an Aboriginal Sites survey of these areas. Should 

any aboriginal archaeological sites be found then the Registrar of Aboriginal Sites will be 

informed. 

	

8.4 	PUBLIC ACCESS 

Subject to CALM and EPA approval of a suitable access road, SECWA will provide public 

access to the base of one of the wind generators. Interpretive facilities will also be provided at 

the site. 

	

8.5 	POWERLINE CONSTRUCTION 

Standard SECWA procedures regarding height and spacing of poles will be followed to ensure 

public safety and minimise fire risk from the powerline. 
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8.6 	POWERLINE ROUTE 

Where possible, the powerline will be sited low in the landscape to minimise its visibility. 

	

8.7 	DIEBACK AND WEED PROTECTION 

Strict dieback hygiene measures will be adhered to during construction and operation of the 

wind farm, powerline and access roads/tracks to avoid the introduction of dieback and weeds. 

These will include: 

washing the undersides of all vehicles prior to entering the site (except on the 

completed access road); 

obtaining all road building and fill materials from uncontaminated sources; 

visual monitoring and prompt treatment of any isolated outbreaks of weed infestation; 

and 

adherence to the guidelines set out in the CALM Dieback Hygiene Manual (1986). 

8.8 NOISE 

SECWA will undertake a regular maintenance programme to ensure that the noise levels 

generated by the wind farm are minimised. 

	

8.9 	EROSION CONTROL 

SECWA will utilise the knowledge and techniques gained at the existing wind farm site to 

minimise wind and water erosion at the new site. These measures include landscaping, 

rehabilitation and careful siting of cleared areas. Any localised occurrences of erosion will be 

treated promptly. 
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8.10 VISUAL IMPACTS 

SECWA will take care to site the powerlines, access tracks and the wind farm control building 

so as to minimise their visibility from outside the project area. SECWA will consult with the 

Landscape and Recreation Branch of CALM to determine the optimum location for the access 

track. The generator towers and blades will be coloured grey and/or white. The colour of the 

control building will be chosen so as to blend into the background. SECWA will undertake a 

further detailed visual impacts study, to the satisfaction of the EPA on the advice of CALM and 

DPUD, once the exact locations of the wind generators and powerline are known if the 

locations are significantly different to those considered in this study. 

8.11 SITE DEVELOPMENT PLAN 

SECWA will prepare a site development plan once the exact locations of the wind generators, 

powerline and access tracks are known. This plan will be prepared to the satisfaction of the 

EPA, and will address the following: 

the precise locations of the wind generators; 

the location and design of the access road; 

visitor parking area(s); 

the location and development of suitable lookouts; 

pedestrian paths; 

internal access tracks; 

the location and design of powerline routes and the wind farm control building; 

the design and colours of the wind generators; 

fencing of the wind farm; and 

erosion control. 

8.12 DECOMMISSIONING 

At the end of the life of the wind farm, unless further wind generation facilities are to be 

installed at the site, all structures will be removed, all cleared areas will be ripped and 

rehabilitated and the site will be returned to its original function as a flora reserve. 
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8.13 CONTRACTS 

All contractors employed by SECWA during construction of the wind farm will be bound by 

these and any other commitments made by SEC WA. 
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PLATE 1A 	Looking westward from eastern end of wind farm area : windswept, regenerating 
shrubland/heath of Melaleuca pentagona and Eucalyptus angulosa, which, at 
maturity, is 1.0 - 1 .5m tall, and 95- 100% canopy cover. Templetonia retusa, 
Pultenaea obcordata, Dryandra armata, Pomaderris myrtoides, Pimelea furruginea, 
Poa? poiformis also present. Substrate is limestone and sand. 
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50  r 
UnburnL vegetation on limestone. Templetonia retusa, Melaleuca pentagona, 
Pultenaea obcordata, Melaleuca lanceolata, Acrotriche cordata, Acacia cyclops, 
Acacia cochlearis and Spyridium globulosum. 
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PLATE 1C 	View across area of powerline route. The sand drift near the existing wind farm 
area is visible in the distance. Low lying vegetation is present in the mid-ground 
and the dark trees are Nuytsia floribunda. These are scarce on the powerline route 
although common elsewhere. 
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PLATE if) 	Unburnt Acacia sallqna shrb•.md and a low area on the powarirle route. 
The low area has grasses (Poa. Shpa), and sedges (Lepidosperrna. Isolepis 
and Restionaceae). 
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PlATE 1E 	An area of dnft sand with Olearia axillaris, Spyridium globulosum, Carpobrotus? 
virescens, Scaevola crassifolia, Acacia cyclops, Anthocercis littorea and 
Lepidosperma gladiatum. 

PLATE 2 	Existing wind farm. 
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APPENDIX A 

EPA GUIDELINES FOR THE CONSULTATIVE 

ENVIRONMENTAL REVIEW FOR THE WIND FARM 

NEAR NINE MILE BEACH, ESPERANCE 

Overview 

In Western Australia, all environmental reviews are about protecting the environment, which 

for this proposal means that the environmental and visual values associated with the area near 

Nine Mile Beach, Esperance, are protected. 

The primary purpose of the Consultative Environmental Review (CER) is to provide 

information on the proposal to the Environmental Protection Authority, within a regional and 

state framework. The Authority will assess this information, and then provide advice to the 

Government on protecting the environment. 

It is the responsibility of the proponent to design and implement proposals which protect the 

environment, and to present these proposals for review. The proponent should describe what is 

proposed, discuss the potential environmental impacts of the proposal, and then describe how 

these environmental impacts are going to be managed, so that the environment is protected. 

A key role for the Environmental Protection Authority (EPA) is to advise and assist the 

proponent to improve or modify the proposal, in such a way that the environment is protected. 

These Guidelines have been prepared to assist the proponent in identifying the key issues 

which should be addressed within the Consultative Environmental Review (CER). They are 

not intended to be exhaustive, and the proponent may consider that other issues should also be 

included in the document. 

The discussion in the CER should be concise, accurate, and easily understood. Specialist 

information should be included where it assists in the understanding of technical aspects of the 

proposal. A copy of these guidelines should be included in the CER. 

KEY ISSUES 

The critical issues for the proposal are likely to be the impact of the wind farm on the 

conservation values of the Reserve, its visual impact on the coastal landscape as seen from the 

tourist route, and the management of such impacts. The CER should show a detailed 

understanding of conservation, landscape, and social values of the area to be affected, and 

whether they are represented adequately elsewhere. Any other key issues raised during the 

preparation of the report should be included. 



DESCRIPTION OF PROPOSAL 

This should include a specific of the proposal, including: 

overall concept; 

location of towers, power line, access and service roads; 

proposed land uses, land tenures, land zonings; 

disposal of construction and tourist wastes; 

control, timing and staging of project; 

drainage and storm water disposal from access and service roads, and tower sites; 

project supervision; and 

methods of construction including areas to be cleared and sources of materials. 

41i V LDI 3Rk'I I IThk IR 

Include a description of the physical, biological and social environment of the area on which the 

proposed development would have an impact, in particular the processes sustaining the 

ecosystem. 

Physical 

geology; 

coastal geomorphology; 

drainage; and 

climatic conditions, i.e. prevailing winds, frequency of storm events including duration 

and wind velocity. 

Biological 

biota, set in a local and regional context, particularly with regard to ecological 

communities and associations. 

I 
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Human 

current status of the site; 

sites of significance (geophysical, aboriginal or historical); 

current recreational and tourist use; 

a description of the visual resource, as detailed in the appendix to these guidelines. 

ENVERONMENTAL IMPACTS AND MANAGEMENT 

The predicted environmental impacts associated with construction and operation of the 

proposed development should be discussed, and the measures proposed to overcome or minimise 

these impacts. 

Impacts on individual components of the environment should be predicted, before a final 

synthesis of potential impacts is made. 

Regional Context 

evaluation of alternatives in a regional planning context, including a "do nothing" 

option and a comparison of these; 

need for a wind farm at this particular location with reference to similar facilities in 

the area; 

projected costs and benefits (in the broad sense) in a local, regional and state context; 

and 

impact on conservation values of local, regional and state significance. 

Maintenance of Ecological Processes and Systems 

impacts including cumulative long-term impacts on biota, including the effects of 

human pressures at the project site, and how these will be managed; 

scarcity value of particular ecosystems, i.e. rare, poorly known and geographical outliers 

of flora, fauna and communities, shown on distribution maps; 

retention and protection of representative habitats; 

impacts on water drainage patterns; 

soil conservation; and 

0 	consequences of fringe effects on adjacent land, including reserves. 
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Risk Aversion 

managing for climatic change, including changes in frequency and severity of extreme 

weather events. 

Protection of Cultural Identity 

effect on sites of significance if any (geophysical, aboriginal or historical); 

impact on current recreational and tourist use; and 

effect on visual resource values (to be addressed as set out in the appendix to these 

guidelines). 

Management of Protected Areas 

contribution to management of protected areas and foreshore reserves; 

establishment of buffer zone adjacent to protected areas; and 

long-term management of site in relation to protected area, e.g. control of access, fire 

regimes, pest and disease control particularly dieback, disaster planning, maintenance 

of transport and communication links, land care and water management. 

Management of Site during Construction 

dust and noise control, particularly wind blown materials; 

overburden and topsoil management; and 

impacts related to sourcing of construction materials and their transport, including 

removal of vegetation, disturbance of habitat, and dieback control. 

Other impacts that are identified during preparation of the document should also be addressed. 

Significance and timing of the various potential impacts defined should be examined. 

An Environmental Management Programme (EMP) should be described based on the predicted 

impacts discussed, and an appropriate commitment to undertake the monitoring included 

within Section 7 of these Guidelines. The content and reporting schedule for the EMP, and 

authorities responsible for management various components in the short-term and the 

long-term should also be included. 
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5. 	PUBLIC PARTICIPATION AND CONSULTATION 

A description should be provided of public participation and consultation activities undertaken 

by the proponent in preparing the CER. This should outline the activities undertaken, the 

timetable for activities, the groups or individuals involved and the objectives of the activities. 

A summary of concerns raised should be documented. This discussion should be cross 

referenced with issues mentioned in Section 9 and should clearly indicate how each of these 

concerns has been addressed. 

7. COMMITMENTS 

The proponent's commitments should be clearly defined and separately listed and numbered to 

assist environmental auditing post construction. Commitments should be numbered and set 

out as follows: 

who will do the work; 

what the work is; 

when the work will be undertaken; and 

to whose satisfaction the work will be carried out. 

Any commitments in the body of the document should be placed and numbered in this list. 

APPENDIX 1 TO GUIDELINES 

THE VISUAL RESOURCE, 

AND THE ASSESSMENT OF VISUAL IMPACTS 

General 

describe the character of the landscape, its landforrn, vegetation, waterforin, and built 

forms, both in general and its major features; 

describe the major forms, lines, colours and texture; and 

0 	describe how the wind farm will relate to these. 



Views 

describe how the wind farm will look in general from various viewing locations along 

the entire tourist loop - the overall "viewing experience"; 

describe each significant view in general terms; and 

set appropriate visual objectives for each viewpoint, and how these will be achieved, 

ensuring that the objectives refer to each relevant component of the wind farm, that is 

the towers, substations, powerlines, access tracks, etc. 

Design of the Wind Farm 

Describe the design of the wind farm, such as the form of the towers and the colours used etc. 

List feasible colours. Refer to literature on studies of optimum colours. 

People's Perceptions/Attitudes 

Relate the objectives and proposals for colour to any information on community attitudes, for 

example acknowledging that the wind farm would be a feature, and discussing the use of a 

bright colour versus downplaying its importance by using a camouflage colour. Discuss the 

association of colours with the land use, and other connotations for example, grey = industrial, 

white = clean, blue = oceanic etc. Any known research or anecdotal evidence should be 

discussed and options spelt out. 

Viewpoints 

Map accurately the following viewpoints. Odometer readings are taken anti-clockwise on the 

tourist loop (P indicates Photo number). 

Pink Lake itself, beyond the intersection of Pink Lake Road 
and Eleven Mile Beach Road 
Brow of Lookout Hill, 	 Total View 74.35 to 74.7 
Scenic lookout (west end of Pink Lake) 
West of Pink Lake 	 Total View 80.8 to 81.3 
Partly obscured view 
View to the left (east) 
Possibly a glimpse of the wind farm, ocean in view ahead 
Open view of wind farm likely 
Important view with dramatic focal point of Sandyhook Island 

10. 	Possible view 
Possible view 
View of wind-surfer car park and Observatory Point 

Odo 72.1 

Odo 80.1 
Odo 82.1 - 82.3 
Odo 82.7 - 83.3 
Odo 84.9 
Odo 85.7 
Odo 86.3 
Odo 86.7 - 87.4 
Odo 87.7 - 87.9 
Odo 89.8 
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Viewpoints going clockwise in other direction (odometers measured from the pull-off just west 
of Observation Point turnoff). 

 Viewpoints heading west from Observatory Point Odo 532.9 
 Just north of Observatory Pt (off track) No reading 
 Top of the ridge just east of temporary wind-surfer car park Odo 533 
 Odo 535.1 
 Odo 536.65 

More general viewpoints (with no odometer readings): 

Headland at 11 Mile Beach. 

Above Twilight Cove and various points between Twilight Cove and Observatory Point. 

Blue Haven Headland. 

View Simulation 

Provide a simulation of the view for Viewpoints 4, 17, 12, 8 and 9. 

Siting Guidelines for Towers 

General - No towers should occur in foreground focal areas. 

Viewpoint 	4 	Use irregular spacing, grouped appearance. 

8 	Use irregular spacing, grouped slightly. 

9 	Avoid focal points where ridgelines intersect. 

11 	Avoid focal area ahead of road, and focal point where ridgelines 

intersect. 

12 	Avoid middle ground ridge. 

17 	Avoid focal area ahead of roads, as it is inadvisable to see entire tower 

in the foreground. 
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APPENDIX B 

CALM GUIDELINES FOR LANDSCAPE ASSESSMENT 

OF TEE ESPERANCE WIND FARM 

DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT 

LANDSCAPE ASSESSMENT : PROPOSED WIND FARM, 
RESERVE 24486, ESPERANCE, WESTERN AUSTRALIA 

INTRODUCTION 

From a site analysis of the existing Esperance Wind Farm and surrounding environs, the 
following guidelines and analyses should be incorporated into a detailed landscape assessment 
study of the proposed Wind Farm project. 

GENERAL PLANNING & DESIGN GUIDELINES 

2.1 

2.2 

Roading- 

Ensure maximum design standards. 
Access from Twilight Beach Road frontage should be discouraged. If preferred, 
then the highest design standards should be followed, with minimal visual 
impacts. Public access should be encouraged. 
Vertical & horizontal road alignment should be designed to minimise cut and 
fill earthworks and to provide a curvilinear flow of the road over the landscape. 
Locate road alignment low in the landscape profile. 
Minimum width - say 2.5 metre surface (3.5 metre clearing) for private 
maintenance roads. 
Minimum width - say 2.5 metre surface (3.5 metre clearing), with passing bays, 
for public low speed roads. 
Adequate drainage profiles & well formed drainaged swales. Disperse down 
slope water drainage at regular intervals. 
Top soil removed during construction should be stockpiled and replaced in 
rehabilitation areas to aid revegetation. 
Minimal colour contrast between surface soil/gravel types. 
Any culverts should be buried as far as possible. 
Proper on-going maintenance. 

Fencing & Gates - 

Ensure material types and scale are 
suitable local vegetation species can 
transitional effects of these elements. 

of a local rural character. Planting of 
be used to assist the blending and 

2.3 Electricity Power Service. 

 

 

Locate low in the landscape profile, following contour alignments, 
ridges, skylines. Where possible, locate underground, especially in 
areas visible from Observatory Point & Twilight Beach Road. 
Pad mounted transformers should be suitably screened with existing 
and vegetation. 
Minimal vegetation disturbance. 

avoiding 
sensitive 

Ian dform 



2.4 

2.5 

2.6 

3. 

Vegetation Protection & Enhancement - 

Vegetation clearing limits should be minimised, retaining existing vegetation 
cover as close to roads as possible. 
All retained vegetation should be protected from damage by construction 
equipment, etc. 
Felled vegetation should be scattered or removed to avoid negative visual 
impacts. 
Extensive tree and shrub establishment techniques should be employed for 
improved reveget.ation survival rates. 
Plants selected for revegetation should represent local hardy indigenous species, 
well adapted to the site's soil and climatic conditions. 
Planting should be positioned both within and outside the clearing limit, and 
selected species should enhance the transitional blending with existing roadside 
vegetation. 

Windmill Design - 

Blades, upper hardware and gearing covers should be of one colour, for 
example - white. Blue blade tips, written trade names and logos tend to provide 
undesirable visual attention in foreground viewing locations. Simple, clean and 
uninterrupted form, line and colour windmill details can assist in design clarity 
and associated visual quality. 

Site Development - 

Intimate visual and physical public access to the existing windmill site provides 
considerable assistance in managing public visual impact concerns. The 
existing lookout site provides significant views to the immediate windmill, other 
neighbouring windmills, and to the scenic coastal hinterland in total. The 
windmills are appreciated in context with their surrounding landscape, in 
foreground, middleground and background settings. 

Public access is desirable within the proposed wind farm, and where possible, 
the site should be developed with quality parking, viewing, landscape & 
windmill interpretation facilities. 

VISUAL SIMULATION STUDIES 

Computer generated visual analyses and simulation studies should be 
undertaken as part of the project's landscape assessment process. Such studies 
would include seen area analyses and siting and design images of all primary 
landscape alterations associated with the proposed wind farm. Viz- windmills, 
roading, power transmission easements & lines and all associated structures. 
Such studies should define critical viewing points and seen areas from Twilight 
Beach Road and surrounding public areas, for example - Observation Point. 
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4. 	SITE DEVELOPMENT PLANS 

o 	The landscape planning and design process should culminate in the preparation 
of Site Development Option Plans. Such plans should provide a design 
synthesis of all bio-physical or natural systems resource data, as well as design 
details and specifications for design implementation. 

Department of Conservation & Land Management (CALM) 
Western Australia 
Landscape & Recreation Branch 
March 1992 
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APPENDIX C 

ESPERANCE REGION LISTING FROM 

DAMES AND MOORE RARE FLORA DATABASE' 

Family 	 MIMOS 
Latin 	 Acacia conniana (Maiden & Blakely (nom illeg) cognata) 
Flowering time 
Distribution 	Region 6, Eyre District. Cape Le Grand, Mount Ragged, Mondrain 

Island, Middle Island, Esperance, Boyalup Hill, Israelite Bay, Howic 
Hill, Condingup Peak, Hig Island, Cape Arid N.P., Cape Le Grande N.P., 
Hellfire Bay 

Habitat types 
Status 	 F (12 specimens) 
Source 	 MK 
Reserves 
Notes 
Last update 	12/08/1988 
Obsolete 	 y 

Family 	 MIMOS 
Latin 	 Acacia dempsteri 
Flowering time 
Distribution 	Region 6, Eyre District. Region 9, Coolgardie District. Coolgardie, 

Norseman, Ponier Rock (Balladonia), McPherson Rock (Dundas), 
Breeborinia Rock, Dundas Rock, Mount Andrew, Gilmore Rocks, 
McDermid Rock, Sundry Soak, Esperance Bay 

Habitat types 
Status 	 Range >100km/vulnerable. E (21 specimens) 
Source 	 BL MK 
Reserves 	 No 
Notes 
Last update 	01/12/1990 
Obsolete 

Family MIMOS 
Latin Acacia glaucoptera 
Flowering time 
Distribution Region 3, Warren 	District. 	Broomehill, 	Ravensthorpe, Lake Grace, 

Newdegate, Ongerup, Esperance, Pingrup, Bremer Bay, Lake King, 
Coujinnup Hill, Albany, Cape Arid Scadden, Borden. 

Habitat types On sandy loam 
Status E (96 specimens) 
Source MK 
Reserves Yes 
Notes 
Last update 02/20/1991 
Obsolete y 

'It should be noted that several of these species are no longer considered by CALM to be of 
significance. 	They are indicated by a "y" in the "Obsolete" field. 	Nonetheless, these species 
were searched for to provide additional information about their possible distribution in the 
area. 
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Family MIMOS 
Latin Acacia nigricans 
Flowering time 
Distribution Region 6, Eyre District. Duke of Orleans Bay, Mount Le Grand, 

Esperance, 	Frenchman 	Peak, 	Point 	Malcolm, 	Mondrain 	Island, 
Observatory 	Island, 	Middle 	Island, 	Cape 	Arid 	N.P., 	Lucky 	Bay, 
Cape Le Grand, Israelite Bay, Howic Hill 

Habitat types Loam over granite, sand, slopes of mountain. 
Status Range >100km/rare. E (38 specimens) 
Source BL MK 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01/12/1990 
Obsolete 

Family 	 PROTE 
Latin 	 Adenanthos dobsoni 
Flowering time 
Distribution 	Region 6; Eyre District. Esperance, Mount Ragged; Howick HiliPoint 

Malcolm 
Habitat types 
Status 	 F (13 specimens). 95km R C 
Source 	 MKR 
Reserves 	 Yes 
Notes 
Last update 	12/08/1988 
Obsolete 

Family PROTE 
Latin Adenanthos ileticos 
Flowering time 112 
Distribution Region 6; Eyre District. Grass Patch, north of Esperance 
Habitat types Grows in sandy soil in tall open Eucalyptus salmonophloia woodland; 

associated with Hakea inultilineata, in sand in heath and open mallee 
Status Range >100km/vulnerable. 25km R G. Gazetted 17 May 1991 (item 1) 
Source BL RH R LBB CALM 
Reserves No 
Notes 
Last update 06/12/1991 
Obsolete 

Family EPACR 
Latin Andersonia macranthera 
Flowering time 
Distribution East of Esperance, Res. 32777 
Habitat types 
Status Range >100km/poorly known. D (3 specimens). Priority Two Species 
Source BL MK CALM 
Reserves Yes (adequacy of preservation unknown) 
Notes 
Last update 02/1411991 
Obsolete 
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Family HAEMO 
Latin Anigozanthos bicolor ssp. minor 
Flowering time 79 
Distribution Ravensthorpe to Esperance 
Habitat types Occurs in damp heath, flowers best after dry season fire 
Status Gazetted 17 May 1991 (item 1) 
Source CALM 
Reserves 
Notes 
Last update 06/12/1991 
Obsolete 

Family PROTE 
Latin Banksia pilostylLs 
Flowering time 
Distribution Region 6; Eyre District. Bedford Harbour, Esperance 
Habitat types 
Status F (7 specimens) 
Source MK 
Reserves Yes 
Notes 
Last update 02/20/1991 
Obsolete y 

Family RUTAC 
Latin Boronia crenulata 
Flowering time 810 
Distribution Region 2; Darling District. Perth, Shark BayEsperance, Wyalkatchem, 

Coorow, Lake Mealup, Lake McLarty 
Habitat types Heath and sedge vegetation in peaty swamps and on sand to clay flats, 

Coastal Plain. Landform unit Swamp 
Status KSW 
Source 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete 

Family ORCHI 
Latin Cata4enia "uoigtii 
Flowering time 910 
Distribution South of Balladonia to Frank Hann National Park, Esperance 
Habitat types Favours sand in mallee 
Status Range <100km/vulnerable. Gazetted 17 May 1991 
Source BL CALM 
Reserves Yes (Frank Hann N.P.) 
Notes 
Last update 07/2411991 
Obsolete 
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Family PORTU 
Latin Calandrinia granulifera 
Flowering time 810 
Distribution Region 2; Darling District. Cannington, Wooroloo, Murchison River east 

Lake Barlee, Cundeelee, Ongerup, east of Esperance. 
Habitat types Grows mostly in sandy and gravelly soils often associated with granite 

outcrops 
Status D (1 specimen) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family LAURA 
Latin Cassytha micrantha 
Flowering time 12 
Distribution Region 6; Eyre District. Esperance, Albany, Badgebup 
Habitat types 
Status Range >100km/rare. A (0). Priority Three Species 
Source BL MK CALM 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 02/08/1991 
Obsolete 

Family FABAC 
Latin Chorizema sp. (MA Burgman 2135) 
Flowering time 9 
Distribution North west of Esperance 
Habitat types 
Status Priority Three Species 
Source CALM 
Reserves 
Notes 
Last update 02/12/199 1 
Obsolete 

Family EPACR 
Latin Coleanthera coelophylla 
Flowering time 5 
Distribution Region 6; Eyre District. Esperance; east of Katanning? 
Habitat types 
Status Range >100km/extinct. D (1 specimen). Priority One Species 
Source BL MK CALM 
Reserves No 
Notes 
Last update 02/08/1991 
Obsolete 



C - 5 

Family 
Latin Ci-yptandra spyridioldes 
Flowering time 
Distribution Region 1; Irwin District; Region 6; Eyre District. Geraldton; Esperance 
Habitat types 
Status D (4 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family ASTER 
Latin Cymbonotus preLssianus 
Flowering time unknown 
Distribution Esperance, Mount Barker 
Habitat types 
Status D (1 specimen). Priority Two Species 
Source MK CALM 
Reserves 
Notes 
Last update 02/14/1991 
Obsolete 

Family GOODE 
Latin Dampi.era diversifolia 
Flowering time 
Distribution Region 3; Warren District; Region 6; Eyre District. Hamersley River; 

Esperance 
Habitat types 
Status Range >100km/rare. D (2 specimens) 
Source BL MK 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01117/1990 
Obsolete 

Family MYRTA 
Latin Daviesia "pauciflora" 
Flowering time 101 
Distribution Cascades, Ravensthorpe, Esperance 
Habitat types 
Status Priority Two Species 
Source CALM 
Reserves 
Notes 
Last update 02/12/199 1 
Obsolete 
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Family FABAC 
Latin Diliwynia divaricata 
Flowering time 
Distribution Region 6; Eyre District. Bremer Bay; Esperance 
Habitat types 
Status Range >100km/poorly known. D (4 specimens) 
Source BL MK 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01117/1990 
Obsolete 

Family PROTE 
Latin Dryandra longifoli.a 
Flowering time 
Distribution Region 6; Eyre District. Esperance, Cape Arid, Mount Ragged 
Habitat types 
Status Range >100km/rare. F (10 specimens). 155km C 
Source BL MK R 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01/17/1990 
Obsolete 

Family MYOPO 
Latin Eremophila densifolia 
Flowering time 
Distribution Region 6; Eyre District. Ravensthorpe, Esperance 
Habitat types 
Status F (15 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family 	 MYRTA 
Latin 	 Eucalyptus insularis 
Flowering time 	5 
Distribution 	East of Esperance, Mount Le Grand, Twin Peak Island, Recherche 

Archipelago 
Habitat types 	Grows in granite rock crevices on coastal hills, coastal granite outcrops 
Status 	 Range <100km/rare. B (9 specimens). 65km VR GC. Gazetted 

17 May 1991 (item 1) 
Source 	 BL RH MK R CALM 
Reserves 	Yes (adequately reserved, total population reserved) 
Notes 
Last update 	06/13/1991 
Obsolete 
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Family MYRTA 
Latin Eucalyptus merrickiae 
Flowering time 811 
Distribution Region 6; Eyre District. North of Esperance 
Habitat types Grows on sand under mallee near salt lakes 
Status Range >100km/vulnerable. Gazetted 17 May 1991 (item 1) 
Source BL CALM 
Reserves No 
Notes 
Last update 06/12/1991 
Obsolete 

Family SCROP 
Latin Euphrasia collina 
Flowering time 
Distribution Region 6; Eyre District. Nornalup; East of Esperance 
Habitat types 
Status D (3 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family 	 SCROP 
Latin 	 Euphrasia scabra 
Flowering time 	10 
Distribution 	Region 3; Warren District. Yetemerup, Fremantle, Geraldton, 

Cape Leeuwin, Esperance 
Habitat types 
Status 	 Range >100km/vulnerable. D (1 specimen) 
Source 	 BL MK 
Reserves 	Yes (adequately reserved) 
Notes 
Last update 	01118/1990 
Obsolete 

Family RUBIA 
Latin Galium australe 
Flowering time 
Distribution Region 6; Eyre District. East of Esperance 
Habitat types 
Status D (1 specimen) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 
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Family ASTER 
Latin Gnaphalium indutum 
flowering time 
Distribution Region 6; Eyre District. Esperance 
Habitat types 
Status D (2 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family HALOR 
Latin Gonocarpus scordioides 
flowering time 
Distribution Region 6; Eyre District. East of Esperance; Cape Le Grand, Cape Arid 
Habitat types 
Status Range <100km/rare. E (6 specimens). 105km C 
Source BL MK R 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01/18/1990 
Obsolete 

Family HALOR 
Latin Gonocarpus simplex 
flowering time 1112 
Distribution Region 6; Eyre District. Esperance; Albany; Cape Le Grand 
Habitat types From margins of a small swamp densely overgrown with Restionaceae, 

Cyperaceae and Xyridaceae families with Melaleuca sp associated. Black 
organic sand, especially disturbed areas 

Status Range <100km/vulnerable. D (2 specimens). Priority One Species 
Source BL MK LBB CALM 
Reserves No 
Notes 
Last update 02/08/1991 
Obsolete 

Family GOODE 
Latin Goodenia quadrilocularis 
flowering time 911 
Distribution Region 6; Eyre District. East of Esperance; Cape Arid; Cape Le Grand 
Habitat types 
Status Range <100km/poorly known. E (6 specimens). Priority Two Species 
Source BL MK CALM 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 02/08/199 1 
Obsolete 

I 
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Family PROTE 
Latin Grevillea baxteri 
Flowering time unknown 
Distribution Esperance 
Habitat types Grows in sand in shrubland 
Status Range <100km/vulnerable. 140km R GCP. Priority Five Species 
Source BL RH R CALM 
Reserves Yes (adequately reserved) 
Notes Gazetted prior to 1989 
Last update 02/0411991 
Obsolete 

Family HALOR 
Latin Haloragis digyna 
Flowering time 
Distribution Region 3; Warren District; Region 6; Eyre District. East of Esperance 
Habitat types 
Status Range >100km/vulnerable. D (3 specimens) 
Source BL MK 
Reserves No 
Notes 
Last update 01/19/1990 
Obsolete 

Family RESTIO 
Latin Hopkinsia "ascendens" 
Flowering time unknown 
Distribution Esperance Lort River 
Habitat types 
Status Range >100km/poorly known. Priority Three Species 
Source BL CALM 
Reserves No 
Notes 
Last update 02/15/1991 
Obsolete 

Family PROTE 
Latin Isopogon polycephalus 
Flowering time 
Distribution Region 6; Eyre District. Ravensthorpe, Esperance 
Habitat types 
Status F (19 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 
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Family FABAC 
Latin Kennedia beckxiana 
Flowering time 912 
Distribution East of Esperance, Howick Mount Ragged 
Habitat types Grows in shallow peaty soil among granite rocks and hills, outcrops 
Status Range <100km/vulnerable. B (20 specimens). 75km yR GCP. Gazetted 

17 May 1991 (item 1) 
Source BL RH MK R CALM 
Reserves Yes (inadequately reserved) 
Notes 
Last update 06/13/1991 
Obsolete 

Family CLOAN 
Latin Lachnostachys ferruginea var. pankulata f paniculata 
Flowering time 11 
Distribution North and north east of Esperance Bay 
Habitat types 
Status 
Source 
Reserves 
Notes 
Last update 06/13/199 1 
Obsolete 

Family CYPER 
Latin Lepidosperma aphyllum 
Flowering time 
Distribution Region 6; Eyre District. Esperance, Cape I.e Grand, Cape Arid N.P. 
Habitat types 
Status Range >100km/rare. D (3 specimens). clOSkm C 
Source BL MK R 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01126/1990 
Obsolete 

Family MYRTA 
Latin Leptospermum sericeum 
Flowering time 
Distribution Region 6; Eyre District. Esperance; western R.echerche Archipelago 
Habitat types 
Status Range <100km/rare. E (10 specimens). 50km CP 
Source BLMKR 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 01)26/1990 
Obsolete 
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Family MYRTA 
Latin Leptospermum sp. "f 
Flowering time 
Distribution Londonderry, Daniell, Esperance 
Habitat types 
Status Range >100km/poorly known 
Source BL 
Reserves No 
Notes 
Last update 01/26/1990 
Obsolete 

Family 	 EPACR 
Latin 	 Leucopogon blepharolepis 
Flowering time 	8 
Distribution 	Region 6; Eyre District. Moore River; Esperance; Great Australian 

Bight; Fanny Cove; Geekabee Hill 
Habitat types 
Status 	 Range >100km/poorly known. D (3 specimens). Priority One Species 
Source 	 BL MK CALM 
Reserves 	 Yes (adequacy of reservation unknown) 
Notes 
Last update 	02/08/1991 
Obsolete 

Family EPACR 
Latin Leucopogon interruptus 
Flowering time 4 
Distribution Region 5; Stirling District; Region 6; Eyre District. Albany; Esperance; 

Recherche Archipelago 
Habitat types 
Status Range <100km/rare. A (0). x C. Priority Two Species 
Source BL MK R CALM 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 02/08/199 1 
Obsolete 

Family 	 EPACR 
Latin 	 Leucopogon multiflorus 
Flowering time 	11,1 
Distribution 	Region 6; Eyre District. Esperance; Albany, Mount Arid, 

Mount Le Grand 
Habitat types 
Status 	 Range >100km/rare. D (1 specimen). Priority Two Species 
Source 	 BL MK CALM 
Reserves 	 Yes (adequacy of reservation unknown) 
Notes 
Last update 	02/08/199 1 
Obsolete 
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Family 	 EPACR 
Latin 	 Leucopogon rotundifolius 
Flowering time 	111 
Distribution 	Region 6; Eyre District. East of Esperance; Cape Le Grand, Middle 

Island; Albany; Recherce Archipelago, Lucky Bay 
Habitat types 
Status 	 Range >100km/rare. D (1 specimen). 100km C. Priority Two Species 
Source 	 BL MK R CALM 
Reserves 	Yes (adequacy of reservation unknown) 
Notes 
Last update 	02/08/1991 
Obsolete 

Family LOGAN 
Latin Logania crassifolia 
Flowering time 
Distribution Region 3; Warren District; Region 6; Eyre District. Albany or East of 

Esperance 
Habitat types 
Status A (0) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family DASYP 
Latin Lomandra rigida 
Flowering time 
Distribution Region 6; Eyre District. Esperance, Cape Arid 
Habitat types 
Status Range >100km/rare. D (2 specimens). 120km C 
Source BL MK R 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 03/20/1990 
Obsolete 

Family MYOPO 
Latin Myoporum tu.rbinatum 
Flowering time 1012 
Distribution North east of Esperance 
Habitat types Grows in sandy soil amongst mallee heath on the margins of saline flats 
Status Range <100km/endangered. Gazetted 17 May 1991 (item 1) 
Source BL CALM 
Reserves No 
Notes 
Last update 06/13/1991 
Obsolete 

.11 
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Family RUBIA 
Latin Oldenlandia acolytantha 
flowering time 
Distribution Region 6; Eyre District. Esperance 
Habitat types 
Status A (0) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family RUBIA 
Latin Oldenlandia hisuta 
flowering time 
Distribution Region 6; Eyre District. Esperance 
Habitat types 
Status A (0) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family RUBIA 
Latin Opercularia acolytantha 
flowering time 910 
Distribution Esperance 
Habitat types 
Status Type Collection Only/extinct. Gazetted 17 May 1991 (item 2) 
Source BL CALM 
Reserves 
Notes 
Last update 06/13/1991 
Obsolete 

Family FABAC 
Latin Oxylobium heterophyllum 
flowering time unknown 
Distribution Region 6; Darling District. Steere River, Esperance; Ravensthorpe 
Habitat types 
Status Range >100km/poorly known. F (8 specimens) 
Source BL MK 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 02/18/199 1 
Obsolete 
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Family IRIDA 
Latin Patersonia lanata 
Flowering time 
Distribution Region 6; Eyre District. Mount Lesueur; Ravensthorpe; Esperance 
Habitat types 
Status D (4 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family APJAC 
Latin Platysace haplosciadea 
Flowering time unknown 
Distribution Region 2; Darling District; Region 6; Eyre District. East of Esperance; 

Albany; Cape Arid, Mount I.e Grand, Yelverton, Cowaramup 
Habitat types 
Status Range <100km/poorly known. D (3 specimens). Priority Three Species 
Source BL MK CALM 
Reserves No 
Notes 
Last update 02/08/199 1 
Obsolete 

Family FABAC 
Latin Pultenaea adunca 
Flowering time 
Distribution Region 6; Eyre District. Hopetoun, Esperance 
Habitat types 
Status F (10 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family FABAC 
Latin Pzdtenaea vest ita 
Flowering time 
Distribution Region 6; Eyre District. Hopetoun, Esperance 
Habitat types 
Status D (3 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 
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Family EUPHO 
Latin Ricinocarpus trichophorus 
Flowering time 35 911 
Distribution Fit.gerald River Esperance, Mount Barren Range 
Habitat types Grows along watercourses in rocky ground in the western part of the 

Mount Barren Range. 
Status Range >100km/vulnerable. D (3 specimens). c10km R VG. Gazetted 

17 May 1991 (item 1) 
Source BL RH MK R CALM 
Reserves Yes (inadequately reserved) 
Notes 
Last update 06/13/1991 
Obsolete 

Family GOODE 
Latin Scaevola linearis 
Flowering time 
Distribution Region 6; Eyre District. East of Esperance; Recherche Archipelago 
Habitat types 
Status Range >100km/poorly known. D (1 specimen). x C 
Source BL MK R 
Reserves No 
Notes 
Last update 02/19/1991 
Obsolete 

Family 
Latin Siegfrieda darwinioides 
Flowering time 
Distribution Region 6; Eyre District. Ravensthorpe, Esperance 
Habitat types 
Status Range >100km/rare. B (9 specimens) 
Source BL MK 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 02/19/199 1 
Obsolete 

Family 
Latin Stylidium corymbosum 
Flowering time 
Distribution Region 6; Eyre District. East of Esperance 
Habitat types 
Status Range <100km/rare. D (4 specimens) 
Source BL MK 
Reserves Yes (adequately reserved) 
Notes 
Last update 02/19/199 1 
Obsolete 
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Family 	 STYLI 
Latin 	 Stylidium glandulosum 
Flowering time 
Distribution 	Region 6; Eyre District. East of Esperance; Cape Le Grand, Middle 

Island 
Habitat types 
Status 	 Range <100km/poorly known. D (1 specimen). 105km C 
Source 	 BL MK R 
Reserves 	 No 
Notes 
Last update 	02/19/1991 
Obsolete 

Family STYLI 
Latin Stylidium insensitivum 
Flowering time 
Distribution Region 6; Eyre District. East of Esperance 
Habitat types 
Status Range <100km/poorly known. D (1 specimen) 
Source BL MK 
Reserves No 
Notes 
Last update 02/19/1991 
Obsolete 

Family STYLI 
Latin Stylidium macranthum 
Flowering time 
Distribution Region 6; Eyre District. Esperance 
Habitat types 
Status D (2 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family STYLI 
Latin Stylidium roseonanum 
Flowering time 
Distribution Region 6; Eyre District Esperance; Howick Hill 
Habitat types 
Status Range <100km/poorly known. D (1 specimen). x 
Source BL MK R 
Reserves No 
Notes 
Last update 02/19/1991 
Obsolete 
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Family ANTHE 
Latin Thysanotus brachicztus 
Flowering time 
Distribution Region 6; Eyre District. Eyre Range, Esperance 
Habitat types 
Status F (5 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family 	 LENT! 
Latin 	 Utricukiria australis 
Flowering time 	11 
Distribution 	Region 6; Eyre District. East of Esperance, lake south of Lake 

Gnangara, Perth, Cape Le Grand National Park, Milistream, Fortescue 
River. 

Habitat types 	Occurs in fresh, still water to 0.6m deep 
Status 	 D (2 specimens) 
Source 	 MK 
Reserves 
Notes 
Last update 	12/08/1988 
Obsolete 	 y 

Family 	 LENT! 
Latin 	 Utricularia dichotoma 
Flowering time 	103 
Distribution 	Region 6; Eyre District. East of Esperance, Lake Jandabup near 

Wanneroo, Stirling Range, Cape Le Grand National Park 
Habitat types 
Status 	 D (1 specimen) 
Source 	 MK 
Reserves 
Notes 
Last update 	12/08/1988 
Obsolete 	 y 

Family MYRTA 
Latin Verticordia sieberi 
Flowering time 
Distribution Region 6; Eyre District Dalyup Duke of Orleans Bay; Young River East 

of Esperance 
Habitat types 
Status D (4 specimens). 105km C 
Source MK R 
Reserves Yes 
Notes 
Last update 02/2L'1991 
Obsolete 
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Family MYRTA 
Latin Vertkordia sp. [aff. minutiflora] 
Flowering time 
Distribution East of Esperance 
Habitat types 
Status Range <100km/rare 
Source BL 
Reserves Yes (adequacy of reservation unknown) 
Notes 
Last update 02/20/1991 
Obsolete 

Family 	 MENYA 
Latin 	 Vilarsia lasiosperma 
Flowering time 	Unknown 
Distribution 	Busselton, Scott River, Northcliffe, Albany, Esperance 
Habitat types 	Edges of swampy areas in forest or heath communities, often on 

white-grey and frequently in association with species of Restionaceae 
Status 	 Range >100km/vulnerable. D (4 specimens). 135km . Priority Three 

Species 
Source 	 BL MK R LBB CALM 
Reserves 	No 
Notes 
Last update 	02/14/1991 
Obsolete 

Family CAMPA 
Latin Wahienbergia multicaulis 
Flowering time 101 
Distribution Darlington, Wooroloo, Bremer Bay, Margaret River, Esperance. 
Habitat types Occurs in Jarrah forest in the Darling Range 
Status D (4 specimens) 
Source MK 
Reserves 
Notes 
Last update 12/08/1988 
Obsolete y 

Family APIAC 
Latin Xanthosia singuliflora 
Flowering time 910 
Distribution Region 6; Eyre District. East of Esperance; Cape Pasley near Israelite 

Bay; north east Mount Manypeaks, Stirling Range N.P., King River 
Habitat types On plains; Melaleuca flats; heath scrub on sand with Eucalyptus 

tetragona 
Status Range <100km/poorly known. A (0). Priority Two Species 
Source BL MK LBB CALM 
Reserves Yes (adequacy of reservation unknown) 
Notes Locality type is in Cape Arid N.P. under natural vegetation 
Last update 02/08/199 1 
Obsolete 
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StTh4MARY AND RECOMNENDAT IONS 

In February 1992 McDonald, Hales and Associates was commissioned 

by Dames and Moore to undertake a 'desk top' study of 

archaeological and ethnographic sites in relation to the proposed 

Esperance Windf arm Project. 

No previously recorded sites have been located in the PDA 

(proposed development area). 

Only four sites are situated within a five kilometre radius of 

the PDA. 

However, no systematic archaeological or ethnographic research 

has been undertaken in the area. Therefore the absence of 

recorded sites within the PDA cannot be taken to mean that no 

sites exist within the area. 

It is therefore recommended that a survey for Aboriginal sites 

be undertaken within the proposed development area prior to any 

work on the project commencing. 
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INTRODUCTION 

In February 1992, McDonald, Hales and Associates was commissioned 

by Dames and Moore to undertake a 'desk top' study of the 

proposed Esperance Windfarm Project. 	The study involved an 

examination of archival records from the Department of 

Aboriginal Sites and published and unpublished research reports. 

Discussions were also held with scholars who have undertaken 

research in the Esperance area. 

As a result of the study no previously recorded archaeological or 

ethnographic sites were located within the boundaries of the 

proposed development area (PDA). However, four sites have been 

noted within a five kilometre radius of the survey area. As no 

systematic archaeological or ethnographic surveys for sites in 

the proposed development area has ever been undertaken, this low 

number of recorded sites cannot be assumed to be a complete and 

accurate record of sites. 	Consequently, it must be recommended 

that systematic research be undertaken. 

ETHNOGRAPJI IC BACKGROUND 

Ethnographic data pertaining to Aboriginal occupation of the 

Esperance region is incomplete and often contradictory. There 

is, however, enough information to allow some generalizations to 

be made. A brief discussion of the ethnographic background to 

the area, followed by some conclusions is presented below. 



According to Curr (1886) the region between Doubtful Bay and 

Israelite Bay was occupied by the Ngokgurring, or Shell People. 

Unfortunately, apart from a short list of common words, Curr 

provided no information about the 'tribe'. 

Tindale (1974) attributed the area between the Young River and 

Israelite Bay to the Njunga tribal group, part of Nyungar or 

Southwest cultural bloc. The area extended from the coastline to 

approximately 50 kilometres inland. 	Tindale noted that at the 

time of European colonisation these people had begun to accept 

the rite of circumcision but not subincision. Circumcision and 

subincision are initiation rites practiced by people within the 

Western Desert Cultural Bloc and not by people in the southwest. 

The fact that circumcision was apparently practiced by the Njunga 

implies cultural contacts with the Western Desert people. 

Tindale does not provide any other additional information. 

Bates (1985) placed the Esperance region within the domain of the 

Bibbulmun or Southwest Nation (see Map 1). The term 'nation' is 

used by Bates (1985: 39) to describe a collection of tribes with 

similar customs, ceremonies and beliefs. 	The names of specific 

groups that occupied the Esperance region were the Waddarndi and 

the Kurin Bibbulmun (Kurin - east in Nyungar). She noted that 

people in the Esperance region had a paternal descent system. 

Bates (1985: 46) states that people throughout the Bibbulmun 

nation had "... but one fundamental language and possessed 

similar customs.' 	Unfortunately, no further details are 

provided. 
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Linguistically the Esperance region forms part of the Nyungar 

Language sub-group (O'Grady et al. 1966; Wurm 1972). As already 

mentioned Bates (1985: 46) states that people living in the 

southwest essentially spoke one language. 	A description and 

vocabulary of this language is presented by Douglas (1968). 

Taken in its entirety the ethnographic evidence presented here 

points to the conclusion that the people who occupied the 

Esperance region were culturally and linguistically linked to the 

Nyungar people living in the southwest. In addition, the 

Esperance people had some cultural links to the Western Desert 

cultural bloc. 	The extent and nature of these links to the 

Western Desert, however, is a matter for speculation. 

ARCHAEOLOG I CAL BACKGROUND 

No systematic archaeological research appears to have been 

conducted in or around the proposed development area. Extensive 

research has been undertaken near the Fitzgerald River National 

Park, some 180 kilometres to the west of Esperance (Bird 1985). 

Research is currently being conducted in the Cape Arid National 

Park, approximately 100 kilometres to the east of Esperance by Ms 

Moya Smith of the Western Australian Museum. 	Much of Smith's 

research results have not yet been published, however, she is 

unaware of any archaeological surveys having taken place in the 

study area (Smith pers. Comm.). 

Based on the results of the research already conducted at 
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Fitzgerald River and Cape Arid the following conclusions can be 

made about the likely nature of archaeological sites in the PDA. 

The majority of any sites in the PDA are likely to consist of 

sparse surface scatters of stone artefacts. 

Rockshelter sites containing stratified deposits are uncommon but 

may be present, though this depends upon the the nature of 

granite outcrops within the PDA. 	Most sites are likely to be 

located near freshwater sources, either gnamma holes or wetland 

systems. 

According to Smith (pers. Comm.) archaeological sites east of 

Esperance are often associated with outcrops of granite. It is 

highly likely that this association will be replicated in the 

study area. 

RESULTS OF ARCHIVAL STUDY 

A review of the site register at the Department of Aboriginal 

Sites showed the existence of four sites within a five kilometre 

radius of the proposed development area. 	They are listed as 

follows. 

Site Number 	 Site Name 
W00316 	 Esperance 
W01098 	 Twilight Cove Midden 
W01548 	 Bukenerup Road 
W01796 	 Helms Arboretum 

Site W00316 is the grave of Tommy Windich, an Aborigine who 

accompanied Sir john Forrest overland from Perth to Adelaide in 

1870 (Tilbrook 1983). The grave, with headstone, is located in a 

reserve in Esperance. 	This reserve is administered 

by the Esperance Shire. 
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Site W01098 (Twilight Cove Midden) is described as an artefact 

scatter and rnidden site. A brief reference to this site is made 

in Dortch et al. (1984) but specific details about the site are 

not given. 

Site W01548 (Bukenerup Road) is an ethnographic campsite. A 

description of the site is not available owing to the fact that 

the recorders of the site were unable to actually visit it. The 

site is located to the north of Esperance. 

Site W01796 (Helms Arboretum) consists of a modified tree and an 

artefact scatter, with the artefacts apparently located around 

the shores of a lake. 	The site is located to the north of 

Esperance. 
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APPENDIX E 

VISIBILITY ANALYSIS - PROPOSED ESPERANCE WIND FARM 

1.0 INTRODUCTION 

1.1 BACKGROUND 

The State Energy Commission of Western Australia (SECWA) is proposing to establish a wind 

farm on the south-eastern coast of Western Australia near Esperance. The wind farm is 

proposed to supplement the existing wind farm and fuel oil power station currently supplying 

power to the region. 

The project would involve the construction of 8 to 12 wind generators, each with a rated 

capacity of between 200 and 300kW. The structures would typically consist of a tower up to 

33m high with a blade diameter of between 27m and 33m. The individual wind generators 

would be separated by approximately 300m to ensure that the wind regime for each generator 

is not significantly affected by other generators. 

Other structures which may potentially affect the landscape include a service building, access 

roads and a 33kV powerline. 

In late March 1992 the EPA issued an expanded set of guidelines for the preparation of a 

Consultative Environmental Review (CER) for the proposed wind farm. The expanded 

guidelines required a computer-assisted visibility analysis of the proposed wind farm with 

particular reference to identified viewpoints along Twilight Beach Road and Eleven Mile Beach 

Road near Pink Lake. 

SECWA commissioned Dames & Moore to undertake a visibility analysis using Dames & 

Moore's in-house Geographic Information Management System (GIMS). The results are 

presented in this report and the interpretation of those results provided. 

2.0 METHODOLOGY 

2.1 	GIS FOR VISUAL ASSESSMENT STUDIES 

GIMS is a computer based modelling package which can be used for visual impact assessment 

to determine the areas from which the proposed wind generators would be potentially visible to 

local residents and other people (i.e. tourists) in the area. This ability to determine from where 

a proposed wind generator is visible can be used to estimate the population able to see the 

structure, to identify the viewer (tourist, resident, traveller etc.) and to provide a quantitative 

assessment of the visual impact. 



E - 2 

For this study, GIMS was used to compute "seen areas" from selected observer locations around 

Pink Lake Road and Twilight Beach Road, taking into account any intervening topography and 

any other features which may interfere with a straight line view. There are four variables 

available when modelling the potential visual impact of a proposed structure: 

the location of the observer; 

the height of the observer; 

the height of the structure being viewed; and 

the radius within which the observer can see. 

Using the methodology described in this report, a visibility analysis of the proposed wind farm 

has been used to identify areas where a proposed wind generator would have the least visual 

impact within the project area identified by SEC WA. 

2.2 	SCOPE OF WORK 

The scope of work proposed for the study included data capture and analysis within a study 

area bounded by the following Australian Map Grid (AMG) coordinates: 

6260000mN 

381000mE 	399000mE 

6246000mN 

This study area encompasses all the major viewpoints identified in the CER Guidelines. 

For the study area the following tasks were completed: 

digitising of 10m contours from Esperance and Lake Gore 1:50,000 sheets, and from 

data compiled by SEC WA for the Wind Farm area; 

preparation of a Digital Terrain Model (DTM) based on a 50m x 50m grid from the 

digitised contours; 

a visibility analysis of the proposed wind farm showing all areas potentially able to see 

the wind farm structures; and 

for the locations identified by the EPA in the Guidelines, determining the visual 

sensitivity. 
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For the model, it was assumed that all observers would be 2m tall and that at least the top 

lOm of the tower (excluding the blades) would need to be seen by the observer for the structure 

to be regarded as visible. 

No field verification of the results was undertaken; however, liaison with personnel who have 

visited the site and the use of photos taken from the identified viewpoints, provide some 

verification of the results. The 1:50,000 Esperance and Lake Gore map sheets from which the 

contours were digitised were prepared from aerial photography flown in January 1980, and the 

terrain is unlikely to have been significantly altered since that time. 

2.3 	SENSITIVE VIEWPOINTS 

For the study a number of sensitive viewpoints were identified in consultation with the 

Department of Planning and Urban Development (DPUD), CALM and the EPA. Sensitive 

viewpoints are major travel routes, including the Pink Lake and Twilight Beach Tourist Loop, 

secondary roads and carparks, rurallurban communities and lookouts. 

These viewpoints are: 

Viewpoint 1 - Pink Lake at the intersection of Pink Lake Road and Eleven Mile Beach Road 

Viewpoint 2 - Pink Lake brow of hill near Lookout Hill 

Viewpoint 3 - Scenic Lookout west of Pink Lake 

Viewpoint 4 - Eleven Mile Beach Road 

Viewpoint 8 - Northern end of Twilight Beach Road 

Viewpoint 9 - View along Twilight Beach Road to Observatory Island 

Viewpoint 12 - Windsurfer Carpark Nine Mile Beach 

Viewpoint 13 - Road near Observatory Point 

Viewpoint 14 - View north from ridge above Observatory Point Lookout 

Viewpoint 18 - Wireless Hill Lookout near Esperance. 

Other viewpoints (5, 6, 7, 10, 11, 15, and 16) were assessed but either determined as not able to 

see the project area or identified as not being a sensitive viewpoint. 
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2.4 	DISTANCE ZONES 

Distance Zones were determined around each viewpoint. Distance zones define distance 

thresholds from a viewpoint where visual perception of the landscape and landscape elements 

changes or becomes less obvious with increasing distance. For this study the distance zones 

were defined as: 

Foreground - 0-0.5km from viewer 

Midground 1 - 0.5-3.5km from viewer 

Midground 2 - 3.5-6.5km from viewer 

Background - greater than 6.5km from viewer 

Most of the Tourist Loop road is within 6km of the Project Area. The radial distances shown 

on the figures are to provide scale and are not intended to show the distance zones. 

	

2.5 	VISUAL SENSITIVITY 

For each of the viewpoints the visual sensitivity was assessed. Visual sensitivity is a measure 

of public concern for visual changes introduced into the landscape; in this case, how the 

proposal will impact on users of the tourist route. Visual sensitivity considers the effect of the 

location type (road, beach, lookout) and the distance of the viewer from the proposed wind 

farm. The sensitivity levels determined are only for users of the tourist route, based on the 

assumption that the majority of viewers of the wind farm will approach via this road. 

Three levels were determined 

high sensitivity 	foreground visibility from roadside stops, lookouts and beaches, 

foreground visibility directly in front of traveller/driver; 

medium sensitivity - midground visibility from roadside stops, lookouts and beaches, 

midground or peripheral visibility from traveller/driver; and 

low sensitivity - background visibility from roadside stops, lookouts and beaches, 

background visibility from traveller/driver. 
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2.6 	PHOTOGRAPHIC REPRESENTATION 

For viewpoints 2, 4, 8, and 14, photographs taken of the Project Area were marked up to show 

what the wind generators could be expected to look like within the landscape. 

The size of the structures shown on the photographs was determined from photographs of the 

existing wind generators, with suitable scaling factors being applied to account for the physical 

size of the structures and the viewing distance. 

The locations of the structures within the landscape were determined from perspectives of the 

area developed and displayed on the computer. 

3.0 RESULTS 

Seen areas from all sensitive viewpoints identified in Section 2.0 were produced with distance 

zones incorporated in the results. Plots of the results from viewpoints 2, 8, and 18 are 

presented in Figures El to E3. 

These plots are representative of the three main types of seen area and are the most common 

views of the wind farm for people travelling the tourist loop and include: 

Midground view from Pink Lake area; 

Midground (peripheral) view from Twilight Beach Road; and 

Background view from Esperance. 

Examples of wind generator locations were then input into GIMS and plots showing the areas 

able to see these generators were produced. These are presented in Figures 4, 5 and 6. 

The visibility and visual impact of the wind farm from each location were determined from the 

plots and are presented in Table El. Visual objectives were determined for each of the 

viewpoints examined. The objectives are also listed in Table El, along with an assessment of 

whether the views from each viewpoint satisfied the assigned objectives. 



E - 6 

TABLE E.1 

VISIBILITY OF WIND FARM 

Viewpoint View of Wind Farm Distance 
(kin) 

Visual Sensitivity Visual Objedive(s) Objective(s) 

Satisfied? 

1 On horizon to south- 8-9 low Irregular spacing of towers; Yes 
west grouped appearance 

2 Straight ahead to 6.5-7 medium As above yes 
south-west 

3 On horizon to south 4-6 medium As above Yes 

4 On horizon to south 3-6 medium As above Yes 

8 To east 1.5-4 medium As above Yes 

9 To north-east 1.5-3.5 medium Avoid focal area ahead of Yes 
road 

12 To north-west, north or 05-3 medium Avoid focal area ahead of Yes 
east road 

13 To north-west 0.5-4 medium Avoid middle ground ridge Partly 

14 To north-west or north 0.5-4 medium/high Avoid focal area ahead of No 
road 

18 To west over existing 10-12 low Irregularspacingoftowera; Yes 
wind farm grouped appearance 

Photographic representations of the wind farm from viewpoints 2, 4, 8 and 14 are presented on 

Figures 7 and 8. It should be noted that the actual wind farm will be considerably less 

conspicuous than is suggested by these simulations, due to the influence of atmospheric haze 

and the use of appropriate pale colours for the generators. 

4.0 DISCUSSION 

4.1 	VISIBILITY OF WIND GENERATORS 

The visibility assessment study was aimed primarily at determining the areas from which the 

proposed wind generators would be visible. The results of this analysis have shown that, in 

general, the structures would be on the periphery of the field of view from most of Twilight 

Beach Road, Pink Lake Road and Eleven Mile Beach Road. Existing carparks and stopovers at 

Observatory Point and Nine Mile Beach will not be able to see the wind farm based on the seen 

area analysis. Obviously, the final locations of the proposed wind generators will affect this 

result (refer section 4.2). 
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Areas identified where the wind farm would be directly in front of the viewer include 

Viewpoint 2 and the existing lookout on Wireless Hill near Esperance (Viewpoint 18). These 

viewpoints are 6 and lOkms respectively from the project area and the visual sensitivity has 

been determined as medium to low. Generators located near the south-eastern corner of the 

project area would be visible from sections of Twilight Beach Road immediately east and west 

of the project area. These locations would have a medium to high visual sensitivity. 

Figures 4, 5 and 6 confirm that portions of the wind farm will be visible from large areas in the 

surrounding countryside. Most of these areas are difficult to access and viewers are likely to be 

transient through these regions. 

Residential areas around Esperance townsite from which the wind farm will be potentially 

visible are more than 8kms from the site. From this distance it is anticipated that the 

structures will be difficult to identif' on the horizon except on very clear days. It is unlikely 

that the wind farm would be visually intrusive in these areas. 

Figures 7 and 8 provide an indication of how visible the wind farm would be from the selected 

viewpoints. Viewpoint 2 is the only location where people can safely pull over and park their 

car for the purposes of viewing Pink Lake. Views of the complete wind farm will also be 

available as shown in Figure 7. Viewpoint 4 provides a further view of the wind farm, however 

there is limited opportunity to safely stop and view the wind generators. 

The simulated view of the wind farm for Viewpoint 8 shown on Figure 8 demonstrates that the 

wind farm will be on the periphery of the viewer's field of view while travelling along most of 

Twilight Beach Road. For some wind generator locations, Viewpoint 8 is the only point on 

Twilight Beach Road from which views of the wind farm will be available (see Figure 5). 

However, for wind generator locations in the south-east of the project area, the wind farm will 

be visible directly in front of the viewer for some parts of Twilight Beach Road. 



4.2 	PREFERRED SITING OF WIND GENERATORS ON VISUAL GROUNDS 

The results of the seen area analyses from Viewpoints 2, 8 and 18 were combined to provide a 

composite visibility map for the project area. This map provides a guide for considering the 

location of the wind generators in addition to other siting criteria detailed in the CER. The 

map is shown as Figure 5 in the main body of the CER. 

The composite map shows that, in general, the preferred areas for siting a wind generator to 

minimise visual impact are on the northern (inland) slopes of the ridge. Areas of higher 

visibility are the southern (coastal) slopes where the siting of a wind generator would make the 

wind farm more visible to users of Twilight Beach Road. 

Compromises between the optimum siting for extraction of wind energy and that for minimum 

visual impact will be essential if the wind farm project is to proceed. 

4.3 	SITING OF THE POWERLINE 

Although no specific studies were completed for the proposed powerline, it was apparent from 

the seen area analyses for viewpoints 1-18 that opportunities exist for locating the powerline to 

minimise the visual impact. The areas where the powerline would be least visible are 

generally within gullies and depressions on the inland slopes of the project area. Most of these 

opportunities are available if the proposed line route is to be taken from the existing power 

supply to the borefield. 

5.0 CONCLUSIONS 

The visibility assessment study has confirmed that the proposed wind farm will be visible from 

large areas of the surrounding countryside. However, there are few locations along the Tourist 

Loop Road where the wind generators will be visible directly in front of the viewer. 

If the wind generators are located in the middle or northern part of the project area, only 

travellers on the inland portions of the Tourist Loop will be able to continually view the wind 

farm out to the side of their vehicle while travelling along. Travellers along the coastal portion 

of the Tourist Loop will see only occasional glimpses of the wind farm out to the side of their 

vehicle, unless they stop and search for better vantage points. The wind farm will not be 
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visible from the major coastal lookouts such as that at Observatory Point. If the wind 

generators are located in the south-eastern part of the project area, they will be more visible 

from nearby sections of Twilight Beach Road. 

By locating the wind generators towards the inland slopes of the project area, the visual impact 

can be minimised. Other ways to minimise the potential visual impact include: 

the use of white or grey colours for the structures - white and grey are the most 

suitable colours for a coastal environment where these colours feature in the sand, surf 

and clouds; 

locate the proposed powerline in the valleys inland of the project area; and 

wherever possible, locate the associated infrastructure in low points on the ridge. 

These means of minimising visual impacts will need to be balanced with the engineering 

requirement to site the wind generators in locations with the maximum exposure to the wind. 
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The radial distances from the viewer are 
shown in 2km bands. 

Viewpoint 

Powerline Route (fixed) 

Powerline Route (to be determined) 

X Viewer Location 
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SEEN AREA ANALYSIS 
Viewpoint 18 

This map shows the areas where a person 
standing at Location X, would see a 
Wind Generator. These areas are hatched. 

Clear areas (sea excluded) are areas where 
a Wind Generator would NOT be visible to a 
person at Location X. 

The radial distances from the viewer are 
shown in 2km bands. 
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SEEN AREA ANALYSIS 
Example Structure Location 1 

This map shows the areas from which a 
person would potentially be able to see a 
Wind Generator located at point X. 
These areas are hatched. 

Clear areas (sea excluded) are areas from 
which a person would NOT be able to see 
the Wind Generator. 

The radial distances from the structure are 
shown in 2km bands. 
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SEEN AREA ANALYSIS 
Example Structure Location 2 

This map shows the areas from which a 
person would potentially be able to see a 
Wind Generator located at point X. 
These areas are hatched. 

Clear areas (sea excluded) are areas from 
which a person would NOT be able to see 
the Wind Generator. 

The radial distances from the structure are 
shown in 2km bands. 
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SEEN AREA ANALYSIS 
Example Structure Location 3 

This map shows the areas from which a 
person would potentially be able to see a 
Wind Generator located at point X. 
These areas are hatched. 

Clear areas (sea excluded) are areas from 
which a person would NOT be able to see 
the Wind Generator. 

The radial distances from the structure are 
shown in 2km bands. 

Viewpoint 

Powerline Route (fixed) 

Powerline Route (to be determined) 

X Wind Generator Location 
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Viewpoint 2 (6km): 	View south-west over Pink Lake from near Pink Lake Lookout 
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Viewpoint 4 (3km): 	View to south of road from a point on Eleven Mile Beach Road west of Pink Lake 
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ViewpoInt 14 (3km): North-westerly view from just west of Observatory Point I 
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Viewpoint 8 (2km): 	South-easterly view from near where Tourist Loop Road turns inland 
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