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CONSULTATWE ENVIRONMENTAL REVIEW 

POWER LINE ALONG COOROW-GREENHEAD ROAD 

AND COCKLESHELL GULLY ROAD 

TO MIDWAY AND PERON BORES 

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

proposal. 

The Consultative Environmental Review (CER) for the proposed powerline along Coorow-

Greenhead and Cockleshell Gully Roads has been prepared in accordance with Western 

Australian Government procedures. The report will be available for public comment for four 

weeks from Monday 4 May to Monday 1 June 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 in 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, or comment on, the general issues discussed in the CER or with 

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 

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 in 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 1 June 1992. 

SUBMISSIONS SHOULD BE ADDRESSED TO: 

The Chairman 

Environmental Protection Authority 

8th Floor 'Westralia Square' 

38 Mounts Bay Road 

PERTH WA 6000 

Attention: Mr Garry Middle 



EXECUTIVE SUMMARY 

Introduction 

The State Energy Commission of Western Australia (SECWA) proposes to construct a 

33 kilovolt (kv) overhead powerline in road reserves along parts of the Coorow-Greenhead Road 

and Cockleshell Gully Road. The powerline will extend from the existing Leeman-Greenhead 

33kv powerline eastwards to the Water Authority of Western Australia (WAWA) public water 

supply bores at Midway and Peron. From there it will extend north to the junction of 

Cockleshell Gully Road and Woolmulla Road. 

The powerline will serve two purposes: 

as a power source for the electrification of the Midway and Peron bore pumps (currently 

powered by diesel generators); and 

as a replacement power supply for Leeman and Greenhead, replacing the existing 33kv 

line located to the north near Woolmulla Road. 

The Peron and Midway bores are the only sources of potable water for the Leeman and 

Greenhead communities. To date the bores have been operated by diesel-powered pumps. 

However, the high cost of operation and maintenance of the pumps, the difficulties imposed by 

the isolation of the bores and the risk of theft of diesel and vandalism of the sites, with the 

consequent danger of diesel contamination of the groundwater, makes electrification of the 

pumping stations highly desirable. 

The total length of powerline to be established is approximately 25km. Of this, approximately 

12km runs adjacent to, but not within, conservation reserves (including the Mt Lesueur 

National Park) and 13km runs adjacent to privately-owned agricultural land. 

Alternatives 

A number of alternatives were examined for this project, including: 

alternative means and routes of supplying electricity to the bores; 

alternatives to electric power; 

alternative locations for a powerline with respect to Coorow-Greenhead Road; 

alternative construction methods for a powerline; and 

0 	retention of diesel generators (the 'no-action" alternative). 



A comparison of the alternatives on engineering, environmental and social (including visual 

impact) grounds showed that the most acceptable option was the construction of overhead 

powerlines in road reserves south of Coorow-Greenhead Road and east of Cockleshell Gully 

Road, with no fully-cleared access tracks. 

Location, Topography and Geomorphology 

The project is located on the Northern Swan Coastal Plain in the Shire of Coorow, Western 

Australia. 

The project area is generally flat to gently undulating, with surface elevations between 4m and 

123m AHD. The two main geomorphological units which occur in the project area are the 

Coastal Belt, consisting of the Quindalup and Spearwood Dune systems, and the Dissected (or 

Arrowsmith) Region, an undulating, dissected area with hills of Mesozoic strata commonly 

capped by laterite. 

Soil8 

The soils of the project area are of two types. The western part comprises well-drained, white 

to grey sands, sandy loams and marls. The soils in the eastern part of the proposed route are 

poorly-drained, gravelly red-brown clay-barns, sandy clay-barns and barns. 

Hydrology 

The surface drainage of the project area is poorly-defined and consists primarily of small, 

ephemeral streams or sheet runoff areas which flow briefly after rainfall, draining towards a 

series of ephemeral saline lakes near the coast. 

Hydrogeology 

The Swan Coastal Plain in the region of the project area contains a number of significant 

Cainozoic and Mesozoic aquifer-bearing formations which extend to a total depth of over 

4,000m. 

The Mesozoic succession includes five major aquifers, namely the Warnbro Group, the Parmelia 

Formation, the Yarragadee Formation, the Cockleshell Gully Formation and the L.esueur 

Sandstone. The Mesozoic sediments are generally overlain by a thin cover of Cainozoic 

sediments which form an important aquifer near the coast and minor local aquifers elsewhere. 
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The Midway Bore draws water from the Tamala Limestone formation at a depth of 18m. The 

Peron Bores tap the Lesueur Sandstone at a depth of 180m (J. Miragliotta, Water Authority, 

1992 pers. comm.). 

Climate 
The project area experiences a Mediterranean climate characterised by hot, dry summers and 

cool, wet winters. There are no particular climatic conditions relevant to the project and no 

topographic or other features which would create unusual micro-climates. 

Vegetation 
Beard (1979) maps the vegetation of the western portion of the project area as Coastal 

Complex. This vegetation type occupies the flat, relatively low-lying and sandy area. Along 

the Coorow-Greenhead Road the predominant vegetation type is Acacia rostellifera or 

Melaleuca spp. shrublands with some Melaleuca huegellii. 

VThere limestone outcrops close to the surface, this association becomes lower in height and 

dominated by M. huegellii. In all areas the vegetation is much taller and denser close to the 

road. The western vegetation types are low in plant species diversity. 

Beard (1976) mapped the eastern portion of the route as Illyarrie Complex. The vegetation in 

these areas consists of relatively species-rich heaths dominated by Banksia spp., Dryandra, 

Hakea and numerous others. Some areas have an overstorey of Illyarrie (Eucalyptus 

erythrocoiys). 

None of the vegetation types or species assemblages are unique to the road verge. All are well-

represented within the Mt Lesueur National Park and in many areas outside the Park. 

The roadside vegetation in the Cockleshell Gully Road section of the route is degraded and low 

in species diversity. This is probably due partly to its isolation between areas of cleared 

farmland and partly to mechanical disturbance. 

There are no Declared Rare Flora known along the powerline route. Two species currently on 

CALM's Priority Flora List (December 1990) exist on the route: Walteranthus erectus (Priority 

3) and Grevillea olivacea (Priority 5). Neither of these species is expected to be affected by the 

proposed powerline. Despite extensive searching along both sides of the road, no other 

significant flora species were found. 



Fauna 

Comprehensive terrestrial fauna surveys carried out for the Hill River Project (less than 15km 

east of the proposed powerline route) by Martinick (1989) identified 8 frog species, 26 reptiles, 

61 birds and 14 mammal species. No rare or significant species were found and no habitats 

were observed which would be likely to be of particular significance to any species. 

Heritage Sites 

There are no known sites of Aboriginal Heritage value along the proposed route and no 

topographic or other features which might have significance to Aboriginal people. The 

Aboriginal Sites Department of the Western Australian Museum has no record of any 

Aboriginal sites in the vicinity of the proposed route. 

No sites of European Heritage significance are believed to exist on the powerline route. No 

such sites were observed during the site surveys carried out in December 1991. 

Reserves 

A number of reserves exist in or near the project area. These include flora and fauna reserves, 

stopping places for travellers, gravel reserves and unvested reserves. 

Powerline Construction 

The powerline will be constructed in accordance with normal SECWA design procedures 

regarding height, spacing of poles and safety standards. 

The poles will be made of wood, 9m high and spaced 120m apart. The powerline will be set 

within the road reserve and will generally be within 20m of the road verge. 

Access 

The low vegetation will make it possible for construction and service vehicles to reach the line 

without a fully-cleared access track. During construction, the vegetation on the powerline 

route will be flattened by a grader with its blade lifted or similar equipment. Construction 

vehicles will then drive over the top of the flattened vegetation. Following construction, the 

vegetation beneath the powerline will be maintained at a maximum height of about im. This 

will preserve the majority of understorey and ground-cover plant species, thereby maintaining 

soil stability, cover and habitat for small animals and avoiding barrier effects. 
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Removal of Existing Powerline 

Following the full commissioning of the new powerline, the existing 33kv line which runs 

through Beekeepers Reserve will be removed. The section to be removed is that which extends 

from the junction of the existing 33kv and 19kv lines near the corner of Cockleshell Gully and 

Woolmulla Roads to the junction with the Leeman-Greenhead 33kv line. 

Maintenance 

Maintenance of the powerline will consist of: 

regular visual inspection of the line from the road by SECWA staff; 

periodic washing of insulators to remove salt and dust build-up; 

trimming of vegetation beneath the powerline if and when necessary to remove 

vegetation above im tall; and 

repair works where necessary to rectify physical damage or electrical problems with the 

line. 

Rehabilitation 

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

special rehabilitation efforts following construction. The damage sustained will extend only to 

the top parts of the vegetation and will not affect most of the rootstocks or the soil. 

Where temporary clearings must be created for stockpiling materials or other purposes, the 

topsoil and low vegetation will be stockpiled, to be replaced following the completion of 

construction activities. 

Impacts on Vegetation 

The construction of the powerline will result in permanent alteration to an area of up to 15ha 

I 

	

	
of road reserve where the height of the vegetation may have to be reduced beneath the 

powerline. This cutting back of vegetation will be carried out by a grader or similar equipment 

with its blade lifted so as to avoid disturbance to the low vegetation and the ground surface. 
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SECWA will take the following precautions to safeguard against the introduction or spread of 

dieback disease as a result of powerline construction or maintenance works: 

washing the undersides of all vehicles, trailers and other wheeled equipment by high-

pressure spray before coming onto the site; 

regular washing of the wheels and tyres of all vehicles with sodium hypochlorite 

solution when moving between parts of the powerline route; 

fill and vegetation will not be transported between different parts of the route; 

in the event that sand or similar fill must be brought into the site from outside, it will 

be obtained from dieback-free sources; and 

a careful watch for, and avoidance of, areas of dead or dying vegetation which might 

indicate outbreaks of dieback. 

SECWA will consult with the Department of Conservation and Land Management (CALM) 

regarding dieback hygiene and will follow the procedures laid down in CAI2vI's Dieback 

Hygiene Manual (CALM, 1986). 

The introduction of weeds to the project area will be controlled by the same measures as are 

used to guard against the introduction of dieback disease. Any significant weeds found growing 

on the powerline route during subsequent maintenance visits will be removed. 

Impacts on Fauna 

Potential impacts of the proposal on the native fauna include: 

alteration of habitat due to establishment of accessways; 

disturbance of fauna by vehicles or humans during construction; and 

disruption of territories and travel routes due to barrier effects. 

The total area of habitat to be permanently altered as a result of this proposal is estimated at 

up to 15ha. The effect of this alteration will be to remove trees and taller shrubs down to a 

height of approximately lm. This will have minimal effect on habitat values. An additional 

area of approximately 5ha will be temporarily disturbed by powerline construction activities 

but this is expected to rapidly recover following construction. 

The removal and rehabilitation of the existing 33kv powerline will restore approximately 8.5ha 

of similar habitat. 
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Erosion 

No significant erosion impacts are expected to result from the project. Most cleared areas will 

rapidly develop a cover of vegetation which will prevent continuing erosion. SECWA will 

monitor the route and take corrective action where necessary. 

Fire Risk 

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

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

powerlines in urban and rural (including bushland) areas. Given the design measures to be 

followed by SECWA for the construction and maintenance of the powerline, and the low height 

of the vegetation on the powerline route, the fire risk posed to the surrounding bushland is 

considered to be minimal. 

Dust and Noise 

Generation of dust and noise is expected to occur only during construction of the powerline and 

to be of minor significance. Due to the remoteness of the powerline route from habitation, the 

significance of any dust and noise impacts will be reduced still further. 

If blasting is necessary during the installation of some poles, the infrequency of its occurrence 

and the remoteness of the area will ensure that its effects on wildlife or farms in the area are 

minimal. 

Unauthorised Vehicle Access 

A major benefit of the construction of the proposed powerline will be that the existing 

powerline and its associated access track will subsequently be blocked and rehabilitated, thus 

preventing unauthorised access by off-road vehicles. This will remove a significant potential 

avenue for the spread of dieback into Beekeepers Reserve. 

The new powerline, having no cleared access track associated with it, will be less susceptible to 

unauthorised vehicular use. The proximity of the powerline to the road will also discourage 

drivers from following the powerline on tracks of their own or others' making. 

Visual Impacts 

The views from the Coorow-Greenhead Road and Cockleshell Gully Road are wide-ranging and 

generally uninterrupted due to the flatness of the terrain. A roadside powerline will 

consequently be a very noticeable addition to that viewscape. 



In most cases it is not possible to hide the poles due to the relatively flat landscape and low 

vegetation. The visibility of the powerline could be reduced by moving it further away from the 

road. SECWA, however, would prefer to keep the line close to the road so as to minimise the 

ecological impact of the powerline. 

In some places the visual impact of the powerline would vary depending on which side of the 

road it was on. Where practical, SECWA will locate the powerline where it is least visible. 

Such locations might include places where the powerline is obscured by roadside vegetation or 

where it has a backdrop of scrub-covered hills rather than sky or paddocks. 

Impact on Adjacent Land Uses 

The proposed powerline is not expected to have any adverse impacts on adjoining farmland. 

Landowners along the Cockleshell Gully Road section of the powerline route will benefit from 

the removal of the existing 19kv line from their paddocks. Farmers in the eastern part of the 

project area on Coorow-Greenhead Road may benefit by having access to power supplies from 

the new line. 

The proposed powerline will have negligible impact on users of National Parks and reserves in 

the area. 

Conclusion 

Most of the potential adverse impacts identified in this CER have been found to be of 

comparatively minor significance. For potentially more serious impacts, such as the risk of 

introduction of dieback and weeds, specific management measures have been proposed and will 

be followed by SECWA- ECWA. 

The The most significant impact of the powerline will be its effect on the viewscape from the 

Coorow-Greenhead Road. SECWA will endeavour, through careful siting of the powerline, to 

reduce this impact as much as possible. To the extent to which this impact is unavoidable, it is 

considered by the proponent to be justified in the light of the significant benefits which the 

proposed powerline will bring. 
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CONSULTATIVE ENVIRONMENTAL REVIEW 

POWER LINE ALONG COOROW-GREENREAD ROAD 

AND COCKLESJ1FLL GULLY ROAD 

TO MIDWAY AND PERON BORES 

1.0 INTRODUCTION 

1.1 	THE PROPOSAL 

1.1.1 Background 

The State Energy Commission of Western Australia (SECWA) proposes to construct a 

33 kilovolt (kv) overhead powerline along parts of the Coorow-Greenhead Road and Cockleshell 

Gully Road. The powerline will extend from the existing Leeman-Greenhead 33kv powerline 

eastwards to the Water Authority of Western Australia (WAWA) public water supply bores at 

Midway and Peron. From there it will extend north to the junction of Cockleshell Gully Road 

and Woolmulla Road. The location of the project area is shown on Figure 1. The project area is 

shown in greater detail on Figure 2. 

The Peron and Midway bores are the only sources of potable water for the Leeman and 

Greenhead communities. To date the bores have been operated by diesel-powered pumps. 

However, the high cost of operation and maintenance of the pumps, the difficulties imposed by 

the isolation of the bores and the risk of theft of diesel and vandalism of the sites, with the 

consequent danger of diesel contamination of the groundwater, makes electrification of the 

pumping stations highly desirable. 

As the Peron bore has recently been re-cased, it is believed appropriate to electrif' the system 

at the same time. In order to achieve this, a powerline must be extended to the bores. The 

most appropriate location for the powerline is along the road reserve of the Coorow-Greenhead 

and Cockleshell Gully Roads. 

The powerline will serve a secondary purpose as a feeder line for power supplies to Leeman 

and Greenhead. These communities are currently supplied by a 33kv line situated near 

Woolmulla Road (Figure 2). The existing line is in need of refurbishment and its replacement 

by the proposed powerline would enable it to be removed and the route rehabilitated. 
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As part of the preferred new powerline route passes along a road reserve which crosses the Mt 

Lesueur National Park (shown on Figure 4), the proposal was referred to the Environmental 

Protection Authority (EPA) for assessment. The EPA decided that the proposal should be 

subject to formal public assessment at the Consultative Environmental Review (CER) level. 

Guidelines for the preparation of the CER were provided to SECWA by the EPA and are 

reproduced in Appendix A. 

1.1.2 Objective 

The proposed powerline is designed to ftilfil several objectives related to water supply, power 

supply, groundwater protection and rehabilitation. These are: 

replacement of the existing diesel pumps with more reliable and economical electric 

pumps; 

provision of a reliable supply of potable water to Leeman and Greenhead; 

removal of the risk of groundwater contamination posed by the existing diesel pumps 

due to theft, vandalism or accidental leaks; and 

removal of the existing 33kv power line which crosses Beekeepers Reserve 

approximately 5-8km north of the Coorow-Greenhead Road, followed by rehabilitation of 

the existing powerline route. 

1.1.3 Scope 

The project involves the following major elements: 

installation of an overhead 33kv powerline, consisting of three conducting wires strung 

on poles 9m high and 120m apart, within the Coorow-Greenhead Road reserve from the 

Leeman-Greenhead 33kv line to the Peron Bore, then north within the Cockleshell 

Gully Road reserve to the junction of Cockleshell Gully Road and Woolmulla Road 

(Figure 2); 

installation of transformers, switching facilities and other ancillary equipment at the 

ends of the route; and 

0 	removal of the existing 33kv powerline and rehabilitation of the route and access track. 
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1.1.4 Timing 

Work on the 13km of powerline within the Coorow-Greenhead Road reserve from the Leeman-

Greenhead 33kv line to Peron Bore is scheduled to be carried out in the first half of 1992. In 

the following financial year (1992/93), SECWA plans to install the remaining 12km of line 

along the Cockleshell Gully Road reserve from Peron to Woolmulla Road. 

Following completion of the new powerline, the existing 33kv line through Beekeepers Reserve 

would be removed and the route rehabilitated. 

	

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 project is located within road reserves alongside the Coorow-Greenhead Road and 

Cockleshell Gully Road, east of Greenhead, Western Australia. The project area is situated 

wholly within the Shire of Coorow. The location of the project is shown on Figure 1. 

The total length of powerline to be established is approximately 25km. Of this, approximately 

12km is contained within a road reserve which crosses the Mt Lesueur National Park and 

13km runs adjacent to privately-owned agricultural land. The road reserves, where the 

powerlines will actually be located, are vested in the Shire of Coorow. 

	

1.4 	NEED FOR THE PROPOSAL 

1.4.1 Electrification of Water Supply Pumps 

The Water Authority has a policy of electrification of all bore pumps used for public water 

supply. The electrification of supplies in the Authority's Mid-West Region is virtually complete 

and the existing pumps at Midway and Peron are the Water Authority's only remaining diesel- 
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powered water supply pumps in the Region. The continued operation of diesel-powered pumps 

has a number of problems associated with it, including: 

the costs of operation and maintenance are high compared with electric pumps, leading 

to increased costs for public water supplies; 

diesel generators are not particularly amenable to remote operation, and need frequent 

inspection; 

the Water Authority no longer has a viable maintenance capability for diesel plant, as 

most of these have now been phased out; 

theft of diesel and vandalism of equipment is a constant threat and has been an actual 

occurrence at numerous Water Authority pumping stations, including Midway; and 

diesel fuel spilled as a result of theft, vandalism or accidental leaks has a high potential 

to contaminate the groundwater directly next to the intake of the bore, reducing or 

destroying the bore's value for public water supply. This has occurred at a Water 

Authority bore at Mount Magnet. 

1.4.2 Condition of Existing Powerline 

The 33kv powerline which presently supplies the communities of Leeman and Greenhead is 

approaching the end of its useful life and is in need of major renewal works, including the 

replacement of some poles and steel reinforcement of others. Access to the existing powerline is 

difficult in places due to the topography and the required renovation programme would cause 

significant environmental disruption along its route. 

The location of the existing line in Beekeepers Reserve poses some actual and potential 

problems. These include: 

permanent alienation of an area of reserve which must be kept largely clear of 

vegetation to provide access to the line; 

an ongoing risk of the spread of dieback disease and weeds along the route through use 

of the track by SECWA vehicles and, more significantly, unauthorised use by private 

off-road vehicles; and 

a minor but significant risk of fires being started due to build-up of salt and dust on the 

insulators. Due to access problems, SECWA's normal practice of regular washing of 

insulators cannot be carried out on parts of this line. 
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1.4.3 Groundwater Contamination from Diesel Generators 

Diesel generators and bore pumps in remote areas are a regular target for individuals seeking 

free diesel fuel. A common method of obtaining the fuel is to cut through the delivery line from 

the tank to the pump and to catch the fuel which escapes. When abandoned, the damaged pipe 

continues to leak diesel fuel onto the ground. Vandalism of remote plant is also a regular 

occurrence which sometimes leads to spillage of fuel. In addition, accidental leaks can lead to 

significant loss of fuel if undetected for some days. 

Diesel fuel spilled due to these causes soaks into the ground next to the bore and can 

contaminate the underlying groundwater to the extent that the water becomes unusable for 

human consumption. The contamination is made more serious by the fact that it occurs right 

next to the bore. Such contamination is a real danger and has occurred at the Water 

Authority's water supply bores at Midway and Mount Magnet, to the extent that the latter is 

now unusable for public water supply purposes. Even continuous small spills such as those 

occurring during fuel transfer operations can lead to low-level contamination. 

1.5 	EXISTING FACILITIES 

1.5.1 Powerlines and Power Supplies 

The existing powerlines in the area are shown on Figure 2. These lines supply power to the 

communities of Leeman and Greenhead, and to farms along Cockleshell Gully Road. As 

previously mentioned, the proposal Includes the removal of the existing east-west 33kv line 

from Cockleshell Gully Road to Greenhead. 

The existing 19kv single-phase powerline which runs alongside Cockleshell Gully Road is 

inadequate to handle the increased power requirement of the bores and the communities of 

Leeman and Greenhead. This line is not located within the road reserve and runs largely 

through private property. SECWA plans to replace this line completely with a new 33kv line 

located within the road reserve. 



1.5.2 Water Supplies and Boreflelds 

The bores at Midway and Peron supply all potable water to Leeman and Greenhead. The two 

bores at Peron were installed to a depth of 180m in 1974. The steel casings of these bores have 

recently been replaced, having reached the end of their serviceable lives. The single bore at 

Midway was installed in 1975 to a depth of 18m. 

The bores at both sites are currently operated by 45kw diesel generators which power 37kw 

electric pumps. Each plant consumes approximately 20,000 litres of diesel fuel per year at a 

cost to the Water Authority of approximately $15,000 per year. 

The Water Authority has been reducing its dependence on diesel-powered bore pumps for a 

number of years and the diesels at Midway and Peron are now the only two such pumps left in 

operation for public water supply in the Mid-West Region. The Authority aims to have 

completed the transition to all-electric bore pumps by the end of 1992. 

The existing 37kw electric pumps will remain in place at Midway and Peron and will be 

powered directly from the new powerline. Because the proposed powerline will also serve as 

the supply line for Leeman and Greenhead, the distribution voltage must remain at 33kv. 

1.5.3 Water Pipeline 

A water pipeline runs underground alongside the Coorow-Greenhead Road from Peron to the 

Greenhead-Leeman Road, then branches to the two communities. The pipeline is buried 

approximately 1m deep in the road reserve, approximately 15-20m from the centreline of the 

road. In some rocky areas the pipeline runs above ground, for a total of approximately 4km. 

This pipeline carries potable water from the Peron and Midway bores to Leeman and 

Greenhead and is owned by the Water Authority. 
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2.0 EXAMINATION OF ALTERNATiVES 

2.1 INTRODUCTION 

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

alternative means of supplying electricity to the bores; 

alternatives to electric power; 

alternative locations for a powerline; and 

the "no-action" alternative. 

The evaluation of these alternatives is described in the following sections. 

2.2 	POWER SUPPLY OPTIONS 

2.2.1 Introduction 

SECWA and the Water Authority identified a number of options with regard to the future 

power supply to the bores at Midway and Peron. Some of these options were rejected on the 

basis that they did not provide the required quantity or security of water supply, or were 

environmentally unacceptable. The remaining key options are discussed below. 

Option 1 	Overhead 33kv powerlines in road reserves of Coorow-Greenhead and 

Cockleshell Gully Roads to Midway and Peron. Existing 33kv line 

through Beekeepers Reserve removed. 

Option 2 	Diesels retained at Midway and Peron. Existing 33kv line stays in 

Beekeepers Reserve (the "no action" alternative). 

Option 3 	Underground power to Midway and Peron through road reserve. 

Overhead 33kv powerline from north through Cockleshell Gully Road 

reserve to Peron. Existing 33kv line removed from Beekeepers Reserve. 

Option 4 	Part-underground, part-overhead powerline through road reserves. Line 

placed underground in environmentally or visually sensitive areas. 

Existing 33kv line removed from Beekeepers Reserve. 



The options of using solar or wind power to drive the bores were not assessed in detail. 

SEC WA has investigated these options in great detail in the past and has found that, except in 

very specialised and relatively low-power applications, these sources of power are not 

economically or practically viable. 

2.2.2 Evaluation of Power Supply Options 

The key options listed above were evaluated on the basis of their feasibility, cost, 

environmental acceptability and visual impact. In addition, variations on the key options were 

considered where appropriate. The evaluation of the options is discussed below. 

Option 1: Overhead Powerlines in Road Reserves (Refer Figure 3a) 

This option involves an overhead line consisting of three conductors strung on wooden poles 9m 

high and 120m apart. The line would be within 30m of the centreline of the road, thus 

enabling inspection and maintenance to be carried out from the road. A partially-cleared track 

beneath the powerline would be required for construction purposes but this would be permitted 

to regrow following construction. Vegetation beneath the powerline would occasionally be 

trimmed to less than im, if necessary, to maintain sufficient clearance beneath the conductors. 

Due to the generally low height of the vegetation, this is expected to be rarely required over 

most of the route. 

This option fulfils both SECWA's and the Water Authority's requirements for power and water 

supply. It has the advantages of- 

0 
	least cost; 

no physical disturbance of Mt Lesueur National Park or private property; 

minimal permanent vegetation disturbance; 

removal of the potential for groundwater contamination; 

maximum flexibility for future development of other groundwater supplies along the 

route; 

ease of access and installation; and 

removal of the existing 33kv powerline in Beekeepers Reserve. 

The disadvantages of this option relate to its visibility and its effect on views, particularly 

those from Coorow-Greenhead Road. To some extent these effects can be overcome by careful 

siting of the powerline, as discussed in Section 2.3. 
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Option 2: Diesels Retained at Midway and Peron (Refer Figure Sb) 

This option would involve no powerlines on Coorow-Greenhead Road. The existing diesel 

generators would continue to power the bores at Midway and Peron. The option has the 

following advantages: 

lowest initial capital cost; 

no disturbance to vegetation in road reserves; and 

no visual impacts on Coorow-Greenhead or Cockleshell Gully Roads. 

The option has, however, several disadvantages: 

high ongoing maintenance and fuel cost for the generators, which will become 

progressively more difficult and expensive as the Water Authority's diesel maintenance 

capability decreases; 

continued potential for groundwater contamination through fuel spills and leaks; and 

existing 33kv powerline remains in Beekeepers Reserve and requires upgrading. 

Option 3: Underground Powerline along Coorow-Greenhead Road (Refer Figure Sc) 

This option would involve the installation of a 33kv cable approximately 2m deep in the 

Coorow-Greenhead Road reserve. A 33kv overhead powerline would be installed along 

Cockleshell Gully Road. The existing 33kv line through Beekeepers Reserve would be removed. 

The advantage of the underground option versus overhead powerlines is that the visual impact 

of the powerline would last only while construction was taking place. Once completed, there 

would be no interference with the views from Coorow-Greenhead Road. 

The disadvantages of this option are: 

capital cost would be substantially higher than any other option, and almost certainly 

high enough to prevent the project proceeding', 

SECWA has no experience in the installation and reliability of such high-voltage 

underground powerlines; 

severe short-term disturbance of vegetation and soil profiles, which would require 

considerable time to recover; 
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potential for spread of dieback disease and weeds, particularly in view of the probable 

need to import sand fill in some parts of the route; 

potential adverse effect.s on populations of significant flora (see Section 3.7.2); and 

installation in caprock areas such as at the tops of ridges would be very difficult and 

the line may have to be placed above ground in these areas. Since the ridges are the 

most scenic parts of the route, this would negate some of the advantage of underground 

power. 

Two variations on this option were considered: to locate the buried cable either in the cleared 

section of the road reserve next to the road, or within the same trench as the existing 

underground water pipe. Both variations would reduce the impact of the option on the native 

vegetation. 

The siting of the cable in the cleared road verge is considered unviable due to the proximity of 

the Water Authority's underground pipeline. Blasting for the cable trench, which would be 

necessary in many areas, might damage the pipeline. 

The option of placing the cable in the same trench as the water pipe was rejected because: 

failure of the electrical cable could pose an electric shock hazard to the public through 

the water supply network; and 

the electric field created by the powerline would cause rapid corrosion of the steel water 

pipe. 

Option 4: Part-Overhead, Part-Underground Powerline Through Road Reserves 

(Refer Figure 3d) 

In this option, the powerline along Coorow-Greenhead Road would be placed underground in 

visually sensitive locations. In non-sensitive areas it would be overhead, as would the line 

along Cockleshell Gully Road. The existing 33kv line would be removed from Beekeepers 

Reserve. 

This option would have the advantage of reducing the visual impact of the powerline while 

keeping costs below those of a fully-underground powerline. It would also limit the amount of 

vegetation disturbance. 



The disadvantages of the option are: 

the most visually sensitive parts of the route are those on ridges and caprock areas. In 

these areas it would be very difficult to install an underground powerline; 

the cost, while less than that of a fully-underground line, would still be much higher 

than that of an all-overhead line; and 

the visual impact of having an overhead line along part of the route may not be greatly 

different, in subjective terms, from a line which ran the full length of the route. 

2.2.3 Selection of Preferred Alternative 

After consideration of the advantages and disadvantages of each option, SECWA considers that 

Option 1 (overhead powerlines in road reserves) to be the most acceptable in terms of its 

economy, practicality and environmental impact. The visual impact of the option is considered 

to be more than outweighed by the advantages in other areas. 

Option 2 (retention of diesels) was rejected on the grounds of its potential for groundwater 

contamination and its unacceptability to the Water Authority. 

Option 3 (underground power) was rejected on the grounds of its high cost. If this option were 

the only one available, the project would not proceed. 

Option 4 (part-underground, part-overhead) was rejected because it was considered that the 

limited benefits it would bring in terms of visual impacts were not sufficient to justif' the 

increased cost of the option. 

2.3 	SITING OPTIONS FOR POWER LINE 

2.3.1 Introduction 

Having established overhead powerlines in road reserves as the favoured power supply option, 

SECWA then examined alternatives regarding which side of the road and how far from the 

road the powerline should be placed. 

The location of the line with respect to the road has the potential to affect the visibility of the 

powerline, the degree of interference with viewscapes and the effect of the line on natural 

features such as vegetation, wetlands and fauna habitat. 
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2.3.2 Coorow-Greenhead Road Section 

2.3.2.1 Location North vs South of Road 

During field surveys for this CER, a visual assessment of the views north and south of Coorow-

Greenhead Road was undertaken in order to estimate the impact of a powerline on those views. 

The survey suggested that there was little difference between the north and south sides in 

terms of views or the likely visual impact of the powerline. Views on both sides would be 

affected to some degree but there was no clear difference between the two sides. Some of the 

views from Coorow-Greenhead Road are illustrated on Plates 1 to 3. 

For reasons of visual amenity, engineering simplicity and cost, SECWA prefers to keep the 

powerline on one side of Coorow-Greenhead Road for the full length of the route. Repeated 

road crossings, as well as being costly, are visually intrusive. With this in mind, the relative 

merits of locations north and south of the road were examined. 

North of Road 

The main advantage of a location north of the road would be to afford the line better protection 

from fires, since the prevailing wind is south-westerly. The north of road option, however, has 

several disadvantages, including: 

road crossings would be required at Peron and Midway, since the bores are south of the 

road; 

fires caused by the powerline (although highly unlikely) would have a high potential to 

escape, being downwind of the road; and 

road safety would be a serious issue if the poles were sited close to the road. 

South of Road 

A south-of-road location has a number of advantages: 

the line would be on the same side of the road as the bores, thus necessitating only one 

road crossing east of Peron to link up with the Cockleshell Gully part of the line; 

the line would present less fire risk under the prevailing wind direction; 

road safety would be improved by having the line on the insides of the major curves; 

and 

interference with the population of Grevillea olivacea on the north side of the road near 

Midway would be avoided. 



13 - 

Preferred Siting 

For the reasons outlined above, and because there is little difference in visual impact between 

the two sides, SECWA proposes to site the powerline on the south side of Coorow-Greenhead 

Road. 

2.3.2.2 Distance from Road 

The option was considered of placing the overhead powerline close to the road, within the 

cleared road verge. This would have the advantage of largely avoiding disturbance to the 

vegetation in the uncleared part of the road reserve. In order to achieve this it would be 

necessary to locate the powerline within 5m of the edge of the sealed roadway. 

This is considered unacceptable by SECWA for the following reasons: 

road safety would be compromised by having the powerline so close to the road; 

the powerline would be highly visually intrusive; 

aerial stays across the road would be required on curves in the road (a total of four for 

the north-of-road option or three for the south-of-road option); and 

the powerline would be in close proximity to the Water Authority pipeline. Blasting for 

power poles would be likely to damage the pipeline. 

Therefore, SECWA plans to locate the powerline approximately 30m south of the centreline of 

the road (or 20m from the road verge), which will have the following advantages: 

road safety will be maintained; 

visual impacts will be minimised; 

no aerial stay crossings will be required; 

interference with the water pipeline will be avoided; and 

the line will be close enough to the road for periodic inspection and maintenance to be 

carried out from the road. 
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2.3.3 Cockleshell Gully Road Section 

SECWA considered the options of siting this section of the powerline east or west of Cockleshell 

Gully Road. The eastern option was chosen because: 

the views to both the east and west of the road are of cleared farmland. The eastern 

views already include a powerline (the 19kv existing line). A replacement line, though 

closer to the road, will not significantly degrade this view; 

the vegetation on both sides of the road reserve is degraded and has little bearing on 

site selection; and 

the powerline will be better protected from bushfires on the eastern side of the road. 
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3.0 EXISTING ENVIRONMENT 

3.1 	REGIONAL SE11ING 

The project is located on the Northern Swan Coastal Plain in the Shire of Coorow, Western 

Australia. 

3.2 	GEOLOGY AND GEOMORPHOLOGY 

The geology and geomorphology of the project area are described in the Explanatory Notes to 

the 1:250,000 Geological Series Dongara-Hill River map sheet, produced by the Geological 

Survey of Western Australia (GSWA) (Lowry, 1974). Additional descriptions are contained in 

the GSWA Perth Basin Bulletin (Playford et al., 1976). 

The project area lies within the northern Perth Basin, a long, narrow trough of sediments some 

1,000km long and averaging 120km wide. The eastern boundary of the Basin is defined by the 

Darling Fault, which lies approximately 90km east of the project area. The western boundary 

lies offshore under the continental slope. 

The two main geomorphological units which occur in the project area are the Coastal Belt and 

the Dissected (or Arrowsmith) Region. 	The Coastal Belt lies within the broader 

geomorphological division of the Swan Coastal Plain and is separated from the Arrowsmith 

Region by the northern end of the Gingin Scarp. 

The Coastal Belt consists of two recent dune systems: the younger Quindalup Dunes, associated 

with the present coastline, and the older Spearwood Dunes, which lie parallel to and east of the 

Quindalup System. On the coast, sandy beaches are separated by low limestone headlands. 

Inland of the Coastal Belt, the Arrowsmith Region is an undulating, dissected area with hills of 

Mesozoic strata commonly capped by laterite. The hills reach elevations of 250m to 300m. In 

the vicinity of the project area, the degree of dissection is minimal. 

The great majority of the project area lies within the Coastal Belt. 
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3.3 TOPOGRAPHY 

The project area is generally flat to gently undulating, with surface elevations mostly between 

4m and lOOm AHD. The highest point in the project area occurs at 123m AHD on a ridge in 

the eastern part of the project area (Figure 1). 

The eastern parts of the project area are somewhat steeper than the remainder and contain 

occasional breakaways 3m to 15m high, although none are present near the proposed powerline 

route. The western part of the project area is mostly of low relief. 

	

3.4 	SOILS AND ERODIBILITY 

The soils of the project area are of two types. The western part comprises white to grey sands, 

sandy barns and marls. Some are shallow and overlie limestone while others are deep. Most 

of these sands are well-drained except in the saline wetlands, where seasonal flooding may 

occur. 

The soils in the eastern part of the proposed route are gravelly red-brown clay-barns, sandy 

clay-barns and barns. These soils are poorly-drained and may become seasonally waterlogged, 

although there are no wetlands in this area. 

	

3.5 	HYDROLOGY AND WATER RESOURCES 

3.5.1 Surface Hydrology and Drainage 

The surface drainage of the project area is poorly-defined and consists primarily of small, 

ephemeral streams or sheet runoff areas which flow briefly after rainfall. There are no 

permanent watercourses in the project area. 

The project area lies entirely within the Northern Lakes Catchment, which drains into a series 

of ephemeral saline lakes near the coast. None of the drainage from the project area reaches 

any significant watercourse except for a small stream in the far north-eastern corner, which 

may occasionally flow into Stockyard Gully. 
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3.5.2 Hydrogeology 

The Swan Coastal Plain in the region of the project area contains a number of significant 

Cainozoic and Mesozoic aquifer-bearing formations which extend to a total depth of over 

4,000m. This succession is summarised in Table 1. The information in the table is based on 

the results obtained from deep drilling programmes carried out by the GSWA near Jurien 

(Harley, 1975), Eneabba (Commander, 1978) and Moora (Briese, 1978). 

TABLE 1 

GENERALLSED HYDROGEOLOGICAL SUCCESSION 

4ge Grosip/Formaiioe Appn,xunate Summary Lithdery Remarle 
Thkkneu (n) 

CAINOZO1C 'Coastal Umestene' 40 calcarenite, sand Unccnfinsd aquifer 

(Tamal. Limestone) <10 latente, sand Minor local aquifers 

UNONFORM117 

)LESCO1C Coolyeens Group 180 siltatone, slay. minor Aqultard 

Lat. Crstaceoua sand 

UNc0NPORMflY 

We.rnbro Group Shale 260 sandstone, ,iltstons Multilayered aquifer' EiY CTOU1 

UNCONFORMFIY  

Pariahs Formation 900 sandstone, sfltatone. Multilayered aquifer°, basal lAteJurssfic 
shale section form. aquitard 

Yarragadee Formation 2600 sanditosie, minor Multilayered aquifer' Male-Late 
Jurassic siltatone and shale 

Cockleshell Gully 1200+ sandstone, slltatoe, Multilayered squifer°  Early-Middle 
Jursisla Formation shale coal snems 

Lesueur Sandstone 800 sandstone, minor Multilayered aquifer' Late Trla.sic 
siltstone 

Woodeda Formation 1100 siltatone, shale, Aqultard with minor aquifers Middle Tria.sic 
Early Tria.nc Kockatea Shale sandstone 

Notes: 	1 	Aquifer which contains significant reserves of groundwater with a salinity less than 1,000mg/h TOS. 

2 	Groundwater, which are generally brackish to saline. 

The Mesozoic succession includes five major aquifers, namely the Warnbro Group, the Parmelia 

Formation, the Yarragadee Formation, the Cockleshell Gully Formation and the Lesueur 

Sandstone. The Mesozoic sediments are generally overlain by a thin cover of Cainozoic 

sediments which form an important aquifer near the coast and minor local aquifers elsewhere. 

The major hydrogeological boundary in the project area is the Beagle Fault, which runs north-

south through the eastern part of the project area. The Midway Bore is west of this fault and 

draws water from the Tamala Limestone formation at a depth of 18m. The Peron Bores are 

located east of the fault and tap the Lesueur Sandstone at a depth of 180m (J. Miragliotta, 

Water Authority, 1992 pers. comm.). 
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3.6 CLIMATE 

3.6.1 Introduction 

The project area experiences a Mediterranean climate characterised by hot, dry summers and 

cool, wet winters. 

The Bureau of Meteorology operates climatic monitoring stations at Jurien, approximately 

30km south of the project area on the coast, and at Eneabba, approximately 30km north-east of 

the project area and 30km inland from the coast. Trends identified from data collected by 

these weather stations between 1964 and 1988 are summarised below. 

3.6.2 Temperature 

Daily and seasonal extremes of temperature in the project area are constrained by the 

moderating influence of the nearby Indian Ocean. The hottest months of the year are January 

for Eneabba (mean maximum 35.7°C) and February for Jurien (mean maximum 300C). The 

coldest months are July for Eneabba (mean minimum 9.1°C) and August for Jurien (mean 

minimum 9.3°C). 

3.6.3 Humidity 

The mean relative humidity is lowest during summer and highest during winter. Humidity is 

generally higher during the morning than during the afternoon. The mean annual relative 

humidity is around 40-60%. 

3.6.4 Rainfall and Evaporation 

The annual average rainfall is 560mm for Jurien and 517 for Eneabba. Approximately 65% of 

rainfall occurs in winter (June to September), with only 8% occurring during summer 

(December to March). 

Most of the winter rainfall is fairly intense and is associated with the passage of cold fronts 

across the south-west of the State. Thunderstorms occur on an average of 15 days each year 

and may occur in any season. 

The average annual evaporation is approximately 1900mm, or more than three times the 

annual rainfall. 
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3.6.5 Wind 

Wind information is available from the Bureau of Meteorolor monitoring station at Jurien. 

The winds at .Jurien between December and March (summer) show the influence of the summer 

land-sea breeze system. This system creates generally light offshore winds in the early 

morning and fresh onshore south-westerly sea breezes in the late morning and afternoon. 

These sea breezes contribute to the prevailing south to south-westerly airflow regime of the 

area. More than 90% of summer afternoon winds are from the south or south-west. 

During autumn and early winter the predominant morning wind direction varies from the east 

and south-east during April to the north-east and east during June. The strength and 

frequency of the south-westerly sea breezes decrease throughout autumn. 

Wind directions during winter depend largely on the intensity and position of atmospheric low 

pressure systems. North-easterly to southerly winds tend to dominate during winter. 

During spring, the atmospheric pressure systems are in a transitional phase between winter 

and summer patterns. South to south-westerly winds predominate. 

There are no particular climatic conditions relevant to the project, although the high rainfall 

events may play a role in erosion. There are no topographic or other features which would 

create unusual micro-climates. 

3.7 FLORA 

3.7.1 Vegetation Types 

The geological, geomorphologicai and soil variations between the western and eastern portions 

of the project area are reflected in the vegetation. 

Beard (1979) maps the western portion of the project area as Coastal Complex. This vegetation 

type occupies the flat, relatively low-lying and sandy area. Along the Coorow-Greenhead Road 

the predominant vegetation type is Acacw rostellifera  or Melaleuca spp. shrublands with some 

Melaleuca huegellii. 
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Where limestone outcrops close to the surface, this association becomes lower in height and 

dominated by M. huegellii. In all areas the vegetation is much taller and denser close to the 

road. This is a result of runoff of rainwater from the road favouring plants close to the road 

shoulder. 

The wetland area in the western portion of the powerline route (Figure 1) is a saline 

marshland dominated by Casuarina obesa. 

The western vegetation types are low in plant species diversity. 

Beard (1976) mapped the eastern portion of the route as Illyarrie Complex. This area is of 

slightly higher altitude, is more gravelly and has more clay-rich soils than the western part. 

The vegetation in these areas consists of relatively species-rich heaths dominated by Banksia 

spp., Dryandra, Hakea and numerous others. Some areas have an overstorey of Illyarrie 

(Eucalyptus erythrocorys). There are minor variations in structure and composition and again 

the road verges are often taller and denser due to runoff of water from the road. 

None of the vegetation types or species assemblages are unique to the road verge. All are well-

represented within the Mt Lesueur National Park and in many areas outside the Park. 

The roadside vegetation in the Cockleshell Gully Road section of the route is degraded and low 

in species diversity. This is probably due partly to its isolation between areas of cleared 

farmland and partly to mechanical disturbance. 

3.7.2 Rare or Significant Flora 

The meanings of "Gazetted Rare", "Priority" and "Significant" species in relation to flora are 

described in Appendix B. 

The significant flora species Grevillea olivacea (CALM Priority 5) and Walteranthus erectus 

(CALM Priority 3) are known to occur in the area. G. olivacea was located in the project area 

during the present surveys and was found to occupy an area of at least one hect.are on the 

north side of the Coorow-Greenhead Road near Midway. None was found on the south side of 

the road. 
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By contrast, Walteranthus erectus is known only from previous collections on the south side of 

the road and was not located during the present survey. It may also occur north of the road as 

the habitat is the same. 

Despite extensive searching along both sides of the road, no other significant flora species were 

found. 

Eucalyptus erythrocorys (fllyarrie), although not Gazetted as rare, is considered to be a 

significant species. It is an attractive and widely-grown ornamental tree. It occurs in discreet 

and fairly widely-spaced populations in the Jurien area. The species is considered to be worthy 

of protection because it is attractive and has a limited natural range. It occurs in patches on 

both sides of Coorow-Greenhead Road. 

The Arrowsmith Orchid (Caladenia crebra) is also likely to occur in the project area although, 

due to its size and growing habits, it would not be affected by the project. This species is 

reported to occur very commonly along the Coorow-Greenhead Road and has been considered 

worthy of protection in the current evaluation. 

3.8 FAUNA 

Comprehensive terrestrial fauna surveys were carried out for the Hill River Project by 

Martinick (1989). The Hill River Project Area is less than 15km south-east of the proposed 

powerline and contains broadly similar vegetation associations. The fauna information 

gathered by Martinick for that project is therefore considered to be applicable to the current 

proposal. 

Martinick's studies identified 8 frog species, 26 reptiles (3 snakes), 61 birds and 14 mammal 

species. 

3.8.1 Frogs 

All but one of the frog species found by Martinick require at least ephemeral freshwater bodies 

for breeding. The exception is Myobatrachus gouldii, which lays its eggs in burrows. Most 

species can use very small pools of water, and also disperse widely. 

None of the eight species identified in the area is rare or restricted in distribution. There are 

no areas of significant frog habitat along the proposed route, as even the single wetland is 

saline. 
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3.8.2 Reptiles 

Most species of lizard were found on all soil types, or were too infrequently recorded to indicate 

a habitat preference. The snakes were all recorded infrequently and no habitat preference was 

apparent Some reptiles are discussed further in Section 3.8.7. 

3.8.3 Birds 

A large number of heath-dwelling bird species are resident in the area. These are mainly small 

passerines such as the Fairy-wrens, the Southern Emu-wren, Calamanthus, and the 

honeyeaters. The non-passerines are generally not habitat-specific. Many of the larger species 

such as the cuckoos, Black-faced Cuckoo-shrike and some parrots are likely to be found in a 

variety of vegetation types. Some species, particularly the birds of prey, make use of very large 

areas and cannot be ascribed to a single habitat. Some of the cuckoos, the Sacred Kingfisher 

and the Rainbow Bee-eater, are seasonal migrants. Wetland species make only incidental use 

of the area. 

Numerically, the bird fauna was dominated by honeyeaters (particularly the Brown 

Honeyeater) and the large cockatoos. 

There are no habitats along the proposed powerline route which are likely to be of particular 

significance to birds. 

3.8.4 Mammals 

The Honey Possum (Tarsipes rostratus), the Common Dunnart (Sminthopsis griseoventer), the 

Bush Rat (Rattus fuscipes) and the introduced House Mouse (Mus musculus) occur in all 

habitats. The Fat-tailed Dunnart (Sminthopsis crassicaudata) was trapped only once. The 

native rodent Pseudomys albocinereus was found in all habitats except on clay soils. 

The larger animals were not observed frequently enough to establish habitat preferences, and 

they are not likely to show a preference based on soil. The Echidna (Tachyglossus aculeatus) 

was rarely observed in the Hill River Project Area but signs of its presence were common. It is 

probably common and widely distributed. 



- 23 - 

The  Grey Kangaroo (Macropus fuliginosus) is abundant throughout the area and a number 

were seen during the present survey. The Euro (Macropus robustus) was sighted in the Hill 

River Project Area only once during Martinick's survey, in a rocky gully. The Brush Wallaby 

(Macropus irma) was seen occasionally in a range of habitats. 

There are no habitats on the proposed powerline route which are thought to be of particular 

significance to mammals. 

3.8.5 Invertebrates 

No invertebrate fauna studies were carried out by Martinick, although some comments can be 

made in a general sense. For example, the richness of plant species in the area undoubtedly 

provides for a diversity of pollen and nectar-feeding insects. However, the fioristically-rich 

heath covers an area considerably greater than the Project area. Implications of clearing in the 

Project area on these species are not known, but could be expected to be small because there 

are unlikely to be any insects so restricted in distribution. 

There is also some knowledge on individual species, e.g. the native cockroach Polyzosteria 

pukher. This insect is considered scarce because there is only one specimen in the Western 

Australian Museum. However, it is known to occur in the heathlands from Dandaragan to 

Dongara. It is not collected because it is large, easily identified and very attractive. It may 

well be that many other insects, for example jewel beetles, are in this category and are thus 

incorrectly considered scarce. 

3.8.6 Species Not Recorded But Which May Be Present 

The Martinick 1988 study results were examined, in terms of efficiency, by looking at the total 

range of species which might be expected to occur in the study area. The expected species have 

been drawn from general works on fauna, from W.A. Museum records, and from available local 

records (Chapman et al., 1977; Murray, 1980; Dunlop, 1982; Halse et al., 1985; Dunlop and 

Bamford, 1987; Lynam, 1987; Burbidge and Boscacci, 1989; Zigon, (Curtin Uni.) pers. comm. 

and Connell, UWA, pers. comm.). 

The amphibians caught in the Martinick study represent all the species expected. A number of 

reptiles could occur in the area and have not yet been recorded. The python Aspidites ramsayi 

was collected 8km north of Badgingarra in 1966. It is rare locally and apparently declining, but 
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could be present in sandy areas. The geckos Diplodactylus alboguttatus, D. michathoni and D. 

ornatus can all be expected to occur in heaths and woodlands on sand. The dragon lizards have 

two possible additional species: Ctenophorus maculatus is very likely to occur in the area, but 

Moloch horridus would be on the edge of its range. There are no additional goanna species 

expected to occur on the proposed route. 

The snakes were poorly represented in Martinick's study and many more species are likely to 

be present. 

Some species of birds would almost certainly be found throughout the region with further 
searching. Numerous birds of prey and additional nocturnal species will be present at some 

time. Species typical of farmland may also be seen, such as the Magpie and Brown Songlark. 

All of the expected larger species of mammals have been recorded. There are two additional 

species of Sminthopsis which may be present. The Pygmy Possum (Cercartetus concinnus) has 

been recorded immediately to the north of the Hill River Project Areas and is likely to occur in 

the heathlands. 

No bats were collected in Martinick's study but at least seven species are likely to be present. 

These are all widespread species and would not be threatened by the powerline project. 

Three other medium-sized mammal species, the Brush-tailed Possum (Trichosurus vulpecula), 

the Western Quoll (Dasyurus geoffroii)  and Short-nosed Bandicoot (Isoodon obesulus), were 

present in the area within historical time, but there are no recent records and they are thought 

to be locally extinct. 

3.8.7 Conservation Status 

The fauna described here is diverse and includes a substantial part of the typical south-western 

fauna. Despite the diversity of species present, there are few of particular conservation 

interest in terms of being endangered or having restricted distributions. Gazetted Rare species 	- 

present or likely to be present are: 

o 	the Carpet Python (Morelia spilota), which is widespread in the south-west of Western 

Australia. It is not common anywhere, but it is not threatened by small losses of 

habitat; 
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the tiny burrowing skink Lerista christinae, which has been poorly collected because pit 

trapping is required. It appears to be widespread from Rottnest Island to Eneabba. It 

is probably more common than the limited trapping suggests, and was found to be 

abundant in one area (Bamford, 1986); 

the Peregrine Falcon (Fako peregrinus), a widespread but uncommon species. It 

probably makes occasional use of the area for feeding; and 

The Woma (Aspidiies rarnsayi), which may occur in the project area although it has not 

been recorded west of Badgingarra. This species is rare and has declined greatly in the 

region. Its main range is to the north and east of the project area. 

None of these species would be significantly affected by the powerline project, even if they 

occurred in the vicinity of the proposed route. 

3.8.8 Feral Animals 

The fox, cat, house mouse and rabbit are widespread and expected to occur in all habitats. Pigs 

have been recorded at the wetter sites. Horses and goats have been recorded in the area but 

were not sighted during Martinick's study. 

The powerline project is not expected to provide any opportunity for feral animals to increase in 

numbers or expand their range. 

3.9 	ABORIGINAL HERITAGE VALUES 

There are no known sites of Aboriginal Heritage value along the proposed route and no 

topographic or other features which might have significance to Aboriginal people. The 

Aboriginal Sites Department of the Western Australian Museum has no record of any 

Aboriginal sites in the vicinity of the proposed route. 

3.10 EUROPEAN HERITAGE VALUES 

No sites of European Heritage significance are believed to exist on the powerline route. No 

such sites were observed during the site surveys carried out in December 1991. 
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3.11 EXISTING LAND USE 

The region through which the proposed powerline passes consists of a mixture of privately-

owned agricultural land and reserves. Of the total of 25km of powerline to be installed, 

approximately 12km runs adjacent to, but not within, the Mt Lesueur National Park and 13km 

runs adjacent to privately-owned agricultural land. The road reserves, where the powerlines 

will actually be located, are vested in the Shire of Coorow. 

3.11.1 Private Property 

Private agricultural land occupies the eastern end of the project area including the area 

adjoining Cockleshell Gully Road and the eastern part of the Coorow-Greenhead Road. 

The size and degree of clearing of farms in the area varies. Most properties are used for 

running sheep. Cropping of oats, wheat and lupins also occurs. 

Most of the properties are substantially developed with shearing sheds, sheep yards, dams and 

bores. 

3.11.2 National Parks and Reserves 

A number of reserves exist in or near the project area. These include flora and fauna reserves, 

stopping places for travellers, gravel reserves and unvested reserves. 

The locations of the existing and proposed conservation reserves in the area are shown on 

Figure 4. Four reserves exist in close proximity to the proposed powerline. They are: 

Beekeepers Reserve (area 24,496ha): Designated for Apiculture (beekeeping) and 

Conservation of Flora; 

Mt Lesueur National Park (area 27,500ha): Class A Reserve for Conservation of Flora, 

Fauna and Water, 

Reserve Number 970 (area 405ha - not shown on Figure 4): Stopping Place for 

Travellers, vested in the Shire of Coorow; and 

Reserve Number 37133 (area 65ha - not shown on Figure 4): Gravel, vested in the 

Shire of Coorow. 
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3.11.3 Tourism and Sightseeing 

The degree to which the roads and other parts of the project area are used for tourism and 

sightseeing is uncertain. The Coorow-Greenhead Road would be used for resident and 

occasional tourist access to Greenhead and Leeman. Cockleshell Gully Road and Woolmulla 

Road are used for wildflower tours and tourist access to camping areas in the vicinity and 

caves such as Stockyard Gully Cave. 

The extent to which the roads are used purely for sightseeing is unknown although it is 

expected that enjoyment of the views from the road would be a significant part of the touring 

experience for many visitors, especially during spring. 

4.0 PROJECT DESCRIPTION 

	

4.1 	PROPOSED ROUTE 

The powerline will be located almost entirely in road reserves alongside the Coorow-Greenhead 

and Cockleshell Gully Roads. The line will extend from the existing Leeman-Greenhead 33kv 

powerline, which runs alongside the Greenhead-Leeman Road, along the Coorow-Greenhead 

Road reserve to the Peron pumping station. From Peron the line will follow the route of the 

existing 19kv line through private property for a short distance to Cockleshell Gully Road, from 

where it will extend north along the Cockleshell Gully Road reserve to join the existing 33kv 

powerline near the junction of Cockleshell Gully Road and Woolmulla Road. The section 

between Peron and Cockleshell Gully Road and a short section north of Woolmulla Road are 

the only parts of the route that are not within road reserves. The route of the powerline is 

shown in detail on Figure 2. 

	

4.2 	STRUCTURE OF POWER LINE 

The powerline will be constructed in accordance with normal SECWA design procedures 

regarding height, spacing of poles and safety standards. 

The poles will be made of wood and will be urn long, 9m of which will protrude above the 

ground surface. The poles will be spaced 120m apart. 

This height and spacing provides sufficient clearance beneath the line at the centre of each 

span to ensure public safety and a low risk of interference by vegetation. 
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4.3 	CONSTRUCTION STRATEGY 

4.3.1 Distance From Road 

The powerline will be set within the road reserve and will generally be within 20in of the road 

verge. This distance will provide a reasonable margin for traffic safety while remaining close 

enough to the road for periodic inspections to be carried out without excursions off-road. 

The road reserve of the Coorow-Greenhead Road extends for approximately 50m on either side 

of the centreline of the roadway. The road reserve of Cockleshell Gully Road extends for 

approximately 30m either side of the roadway. In both sections, therefore, it will be possible to 

locate the powerline entirely within the road reserve while still maintaining an adequate 

separation between the powerline and the roadway. 

4.3.2 Access 

A permanent access track will not be formed beneath the powerline. Access tracks are 

normally formed to: 

provide vehicular access for maintenance, inspection and repair purposes; 

provide a tree exclusion zone beneath the powerline, to prevent interference with the 

powerline by tall vegetation such as trees; and 

provide protection for the powerline in the event of fires. 

In the case of the Coorow-Greenhead powerline, the vegetation over most of the route is 

sufficiently low that no interference is likely to occur with the powerline. Over most of the 

route, tree removal will be unnecessary. The low vegetation will make it possible for 

construction and service vehicles to reach the line without a permanent access track. 

4.3.3 Erection of Powerline 

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

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

a grader or similar equipment will be used, with its blade lifted, flatten the vegetation 

in a 6m wide strip along the surveyed route; 
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holes will be drilled for the poles using a truck-mounted auger. Where necessary, such 

as in rocky areas, blasting with ANFO will be used for the 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. 

Naturally, heavy vehicles driving repeatedly along the route of the powerline will have a 

considerable localised effect on the vegetation growing on the route. However, the ground 

surface and rootstocks will not be significantly affected and regrowth is expected to be rapid. 

4.3.4 Removal of Existing Powerline 

Following the full commissioning of the new powerline, the existing 33kv line which runs 

through Beekeepers Reserve will be removed. The section to be removed is that which extends 

from the junction of the existing 33kv and 19kv lines near the corner of Cockleshell Gully and 

Woolmulla Roads to the junction with the Leeman-Greenhead 33kv line. 

The anticipated sequence for removal of the line is as follows: 

all poles, conductors and other materials will be removed from the route; 

the route and access track will be ripped and allowed to regenerate naturally; and 

the ends of the route will be barricaded to prevent unauthorised use by off-road vehicles 

while regeneration is in progress. 

The above sequence is provisional and may be altered following discussions between SECWA 

and CALM on the most appropriate rehabilitation method for the route. 

4.3.5 Public Safety 

Public safety will be provided by the following measures: 

the powerline will be set back approximately 20m from the road verge; and 

the clearance beneath the powerline will conform to normal SECWA safety standards to 

ensure that there is no significant risk of members of the public coming into contact 

with the powerline. 
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4.3.6 Maintenance 

Maintenance of the powerline will consist of: 

regular visual inspection of the line from the road by SEC WA staff; 

periodic washing of the insulators to remove salt and dust build-up. This will be 

carried out by means of a high-pressure hose, mounted on a vehicle which will drive 

along the accessway beneath the powerline where necessary or, where possible, along 

the road verge; 

occasional trimming of the vegetation beneath the powerline as and where necessary to 

maintain a minimum clearance of 3m beneath the conductors (frequency dependent 

upon rate of regrowth); and 

repair works where necessary to recti1y physical damage or electrical problems with the 

line. 

Strict vehicle hygiene procedures will be followed to avoid introducing dieback or weeds to the 

area during these activities. 

4.3.7 Rehabilitation 

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

special rehabilitation efforts following construction. The damage sustained will extend only to 

the top parts of the vegetation and will not affect most of the rootstocks or the soil. 

Where temporary clearings must be created for stockpiling materials or other purposes, the 

vegetation and topsoil will be scraped aside and stockpiled. When construction work is 

completed, these areas will be rehabilitated by scraping the topsoil and mulched vegetation 

back over the disturbed ground. This will be followed by ripping to a depth of at least 0.5m to 

loosen ground which might have been compacted by the passage of machinery. 

Following removal of the existing 33kv powerline near Woolmulla Road, the route and 

accessway of this line will be blocked at both ends to prevent vehicular access. The route will 

be allowed to revegetate naturally. 
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5.0 ENVIRONMENTAL IMPACTS AND MANAGEMENT 

The physical and biological impacts of the proposed powerline are expected to be minor and it 

is considered that these will be adequately compensated for by the removal of the existing 33kv 

powerline. Where impacts do occur, SECWA will take measures to minimise their severity. 

5.1 VEGETATION 

5.1.1 Alteration of Vegetation 

The construction of the powerline will result in temporary alteration to an area of up to 

approximately 15ha of road reserve where the vegetation will be flattened in order to construct 

the powerline. This flattening of vegetation will be carried out by a grader with its blade lifted 

or similar equipment so as to avoid disturbance to the ground surface and rootstocks. Trees on 

the route which cannot be avoided will be removed. Shrubs above about im in height will be 

removed or trimmed. This procedure will leave the majority of the vegetation on the route 

unaffected in the long term and will minimise the effect of the powerline on habitat values. 

The alteration of vegetation resulting from construction of the new powerline will be offset by 

the rehabilitation of an area of approximately 8.5ha, of which approximately 4.5ha falls within 

Beekeepers Reserve, as a result of the removal of the existing 33kv powerline. 

5.1.2 Rare Flora 

There are no Declared Rare Flora known along the powerline route. Two species currently on 

CALM's Priority Flora List (December 1990) exist in the road reserve: Walteranthus erectus 

(Priority 3) and Grevillea olivacea (Priority 5). 

Walteranthus, being a low, herbaceous shrub, is unlikely to be affected by the project. Grevillea 

olivacea, a moderately tall shrub which grows on the north side of the Coorow-Greenhead Road 

about 300m west of Midway Bore, will not be affected by the proposed siting of the powerline 

south of Coorow-Greenhead Road. 

Two other species are worthy of mention: the Illyarrie (Eucalyptus erythrocorys), which is at the 

southern limit of its range in the project area, and the Arrowsmith Orchid (Caladeni.a crebra), 

which was once thought to occur only between Arrowsmith and Eneabba but has since been 

found south of Jurien. 
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The Illyarrie may be affected where it occurs on the powerline route, as it is quite a large tree 

and would need to be removed. SECWA will therefore endeavour to avoid individuals where 

they occur. The Arrowsmith Orchid, being a small plant, will not be affected by the project. 

5.1.3 Dieback Disease 

Dieback disease is caused by soil-borne fungi of the genus Phytophthora. It is known that P. 

cinnamomi (Jarrah Dieback) and P. citrkola (Citrus Dieback), as well as some of the other 

Phytophthora species, can survive in very dry soil conditions such as those found in the 

Northern Sandplains area, which includes the project area. 

The vegetation of the project area includes a very high proportion of dieback-susceptible species 

including one Priority Species, Grevillea olivacea. Uncontrolled spread of dieback could 

therefore have a devastating effect on the vegetation of the area. 

The status of dieback disease in the Northern Sandplains has been examined by Hart, Simpson 

& Associates Pty Ltd (1991). The Coorow-Greenhead Road was one of the roads included in 

that study. 

Hart et al (1991) recorded one site of dieback infection by Phytophthora citricola on the side of 

the Coorow-Greenhead Road about halfway between Cockleshell Gully Road and Brand 

Highway. No infections were recorded from within the project area during that survey. 

During the current survey of the road verge and proposed powerline route, two suspected 

dieback infections were noted in the project area. These were both located south of Coorow-

Greenhead Road; one about 1.75km west of Peron and the other about 0.5km east of Midway. 

As a result of these surveys it must be assumed that: 

the risk of further infections developing from outside sources is real; 

there is potential for spread of the disease along the road verge on either side of the 

known and suspected infections; 

any earthworks or other activity along the roadside has a high potential to spread 

dieback; and therefore 

0 	strict dieback control procedures will be necessary during construction. 
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In order to minimise the chances of dieback being spread as a result of powerline construction 

or maintenance works, SEC WA will take the following precautions: 

the undersides of all vehicles, trailers and other wheeled equipment will be thoroughly 

washed by high-pressure spray before coming onto the site; 

the wheels and tyres of all vehicles will be regularly washed with sodium hypochiorite 

solution when moving between parts of the powerline route. This will occur at intervals 

of not more than one kilometre when the vehicles are being taken off the road; 

fill and vegetation will not be transported between different parts of the route; 

in the event that sand or similar fill must be brought into the site from outside, it will 

be obtained from dieback-free sources; 

a careful watch will be kept for areas of dead or dying vegetation which might indicate 

outbreaks of dieback. If such outbreaks are noted, they will be avoided or hygiene 

measures will be intensified while vehicles are in or near the infected area; and 

the above procedures will also be followed during the decommissioning and removal of 

the existing powerline. 

In addition to the above measures, SECWA will consult with the Department of Conservation 

and Land Management (CALM) regarding dieback hygiene and will follow the procedures laid 

down in CALM's Dieback Hygiene Manual (CALM, 1986). 

5.1.4 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 consequence of human 

activities. 

Weeds can affect the natural environment when they become so abundant as to: 

compete with native plants for moisture, light or nutrients; 

replace native vegetation; 

harbour diseases or insect pests; or 

interfere with transport, essential services, fire protection, agriculture, recreation or 

management. 
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The introduction of weeds to the project area will be controlled by the same measures as are 

used to guard against the introduction of dieback disease. These measures will prevent most 

weed seeds from being introduced to the site by machinery and vehicles. Any significant weeds 

found growing on the powerline route during subsequent maintenance visits will be removed. 

5.2 FAUNA 

Potential impacts of the proposal on the native fauna include: 

alteration of habitat due to establishment of accessways; 

disturbance of fauna by vehicles or humans during construction; and 

disruption of territories and travel routes due to barrier effects. 

5.2.1 Alteration of Habitat 

The total area of habitat to be altered as a result of this proposal is estimated as up to 20ha. 

This includes the vegetation which will be flattened on the powerline route for construction 

purposes and an additional 5ha or so which will be temporarily disturbed by construction 

activities. Permanent alteration of vegetation will be restricted to very small areas where the 

poles themselves will be located and maintenance of the height of vegetation below mi. 

The removal and rehabilitation of the existing 33kv powerline will restore approximately 8.5ha 

of similar habitat. 

The effect of habitat alteration on the powerline route will be to remove trees and taller shrubs 

down to a height of approximately im. This alteration will have minimal effect on habitat 

values. Some hollow limbs used as nesting sites may be lost when trees are removed. 

However, there are very few trees along the route and SECWA will further minimise the 

number of trees affected through careful siting of the powerline. 

5.2.2 Barrier Effects 

Barrier effects occur when a physical or psychological obstacle such as a fence, road, railway 

line or clearing is placed across an animal's territory or travel route. 
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Barrier effects disrupt animal movements and can cause loss of territories, isolation of 

communities and population decline. Barrier effects may substantially magnifr the habitat 

impacts of a project which physically affects only a relatively small area. This applies 

particularly to projects involving corridors or linear easements, such as roads, railways and 

powerlines. 

The barrier effect of different structures varies from species to species depending upon the size 

and boldness of the animals concerned. Larger animals such as kangaroos and emus suffer 

little barrier effect from clearings. 

Cleared areas are effective barriers to many reptiles and small mammals, which are reluctant 

to cross cleared areas for fear of predation. However, partial clearing of taller vegetation has 

little effect on the ground cover available to these small animals. 

The vegetation alteration proposed for the powerline accessway is expected to have minimal 

barrier effect on the resident fauna. Any such effect which does occur is likely to be short-term 

and is certain to be greatly overshadowed by the presence of the road only 20m away. 

5.3 	EROSION 

5.3.1 Introduction 

The sandy soils of the western part of the project area are susceptible to wind erosion when left 

bare for extended periods or when subjected to repeated vehicular traffic. Due to the flatness 

of the terrain and the porous nature of the soils, water erosion is not considered a significant 

problem in these areas. 

The higher slopes and loamy soils of the eastern part of the route make this area more prone to 

water erosion although the gravelly nature of the soils prevents excessive scouring. 

5.3.2 Short-term Impacts 

Short-term impacts in terms of soil erosion will be limited to those areas disturbed by clearing 

for power poles and equipment areas. Some minor erosion may also occur in areas subject to 

vehicular traffic. The degree of erosion experienced in these areas is expected to be very minor 

and mostly temporary. No special erosion prevention measures are considered necessary over 

most of the project area. 
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5.3.3 Long-term Impacts 

No significant long-term erosion impacts are expected to result from the project. Most cleared 

areas will rapidly develop a cover of vegetation which will prevent continuing erosion. SECWA 

will monitor the route and take corrective action where necessary. 

The rehabilitation of the existing 33kv powerline route will eliminate erosion in that area. 

	

5.4 	WETLANDS AND WATERCOURSES 

The single wetland existing on the powerline route (see Figure 1) is saline and dominated by 

Salt Sheoak (Casuarina obesa) and Samphire (Sarcocornia spp). It does not contain freshwater 

habitats and is low in plant species richness. Nonetheless, it does represent a distinct habitat 

type which is not widespread in the region. 

The area of wetland likely to be affected by the proposal is small: approximately 0.2ha out of a 

total of approximately lOOha which exists in the project area as shown on Figure 1. 

The impact on the wetland will be temporary and will consist of ground disturbance due to the 

passage of vehicles and the drilling of holes to install poles. Occasional vehicular access will be 

likely to occur on an ongoing basis for maintenance purposes but this will be of low frequency 

and will have a low impact. 

The proposal will have no impact on the hydrolor or drainage of the wetland. 

The only watercourses to be crossed by the powerline are very small, ephemeral drainage lines 

which flow briefly following heavy rainfall. There are no aquatic flora or fauna associated with 

them. 

	

5.5 	FIRE 

5.5.1 Vulnerability of Powerline 

Overhead powerlines are vulnerable to fire for two reasons: 

o 	wooden poles may beburnt; and 

0 	overhead conductors may be damaged by heat. 
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The hazard posed to powerlines by fire depends upon the height of the conductors above 

ground, the material used for the poles, and the height and density of the surrounding 

vegetation. To a certain extent, the degree of protection required also depends on the 

frequency, timing and severity of fires. 

Powerlines are normally protected from fire damage 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 is generally 

about 6m. 

In areas of low vegetation, such as occurs in most of the project area, a fully-cleared fire 

protection strip is unnecessary and sufficient protection may be given by maintaining a strip of 

vegetation no higher than im beneath the powerline, leaving the majority of plants 

undisturbed. Thus the habitat value of these areas will suffer minimal impact. 

5.5.2 Hazard Posed by Powerline 

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

thereby creating arcing and sparks. 

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

powerlines in urban and rural (including bushland) areas. For powerlines of up to 33kv 

capacity in rural areas, the minimum clearance required is 3m in all directions from the 

conductors and other electrical equipment. 

The proposed powerline will have no fuse poles, which can sometimes drop fragments of hot 

metal. This, plus the design measures to be followed by SECWA for the construction and 

maintenance of the powerline and the low height of the vegetation, mean that the fire risk 

posed to the surrounding bushland will be minimal. In addition, the siting of the powerline 

south of the road will mean that any fires that did start beneath the line in summer would 

tend to be trapped against the road (an effective firebreak) by the prevailing southerly to 

south-westerly winds. 
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5.6 	NATIONAL PARKS AND RESERVES 

The powerline project will affect approximately 7.2ha of road reserve which crosses the Mt 

Lesueur National Park. The total area of the National Park is in excess of 4,000ha. The area 

affected by the powerline project will be less than 0.18% of this area. The powerline will not 

directly affect any land within the National Park. 

The removal and rehabilitation of the existing 33kv powerline will result in the return of 

approximately 4.5ha of reserve land (located in Beekeepers Reserve) to natural vegetation. 

Reserves 37133 (Gravel) and 970 (Stopping place for travellers) will not be affected by the 

project. 

	

5.7 	DUST AND NOISE 

Generation of dust and noise is expected to occur only during construction of the powerline and 

to be of minor significance. Due to the remoteness of the powerline route from habitation, the 

significance of any dust and noise impacts will be reduced still further. 

If blasting is necessary during the installation of some poles, the infrequency of its occurrence 

and the remoteness of the area will ensure that its effects on wildlife or farms in the area are 

minimal. Blast holes and charges will be designed so that noise and dust generation are 

minimised. 

Following electrification of the Midway and Peron pumping stations, the noise level in the 

vicinity of the bores will decrease due to the absence of diesel generators. This may have some 

minor benefits for fauna. 

5.8 	OFF-ROAD VEHICLES 

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

reserves is a serious issue. Unauthorised vehicular use of such tracks has the potential to 

spread dieback disease and weeds, cause erosion, damage vegetation, disturb fauna and upset 

users of the Park. In the case of the Mt Lesueur National Park, the spread of dieback disease 

by off-road vehicles is a particularly serious issue. 
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The access track beneath the existing 33kv powerline near Woolmulla Road is susceptible to 

unauthorised use, although the extent of such use is unknown. A major benefit of the 

construction of the proposed powerline will be that the existing powerline and its associated 

access track will subsequently cease to exist. The route and track will be blocked and 

rehabilitated. This will remove a significant potential avenue for the spread of dieback into 

Beekeepers Reserve. 

The new powerline, having no cleared access track associated with it, will not be susceptible to 

unauthorised vehicular use. 

6.0 SOCIAL IMPACTh AND MANAGEMENT 

6.1 	VISUAL IMPACTS 

6.1.1 Visibility 

The powerline will be visible from the Coorow-Greenhead and Cockleshell Gully Roads as it 

will be only 20m from the road verge. 

In order to assess the visibility of the powerline at various places, photographs were taken of 

the view from Coorow-Greenhead Road as it would be seen by a passenger in a vehicle 

travelling along the road. Onto these photographs were superimposed silhouettes of power 

poles at the size they would appear to the road user at a distance of 20m. Examples of these 

simulations are shown on Plates 1 to 3. For the purpose of comparison, Plate 4 shows 

photographs of the existing powerlines east of the Greenhead-Leeman Road and Cockleshell 

Gully Road. The proposed powerline will be of similar dimensions the these existing lines. 

Plates 1 to 3 show that the powerline will be easily visible from the road at most times 

although, as Plate 4 shows, the conspicuousness of weathered poles is not great. 

In most cases it is not possible to hide the poles due to the relatively flat landscape and low 

vegetation. The visibility of the powerline could be reduced by moving it further away from the 

road. SECWA, however, would prefer to keep the line reasonably close to the road so as to 

minimise the ecological impact of the powerline. 
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In some parts of the route, the visual impact of the powerline would vary signfficantly 

depending on which side of the road it was on. However, SECWA considers that the road 

crossings necessary to exploit these differences would create a greater visual impact than they 

sought to avoid. The visual impact assessment suggested that, overall, there was no significant 

difference in the visibility or visual impact of a line on the north or south side of the road. 

Where practical, SECWA will locate the powerline where it is least visible. Such locations 

might include places where the powerline is obscured by roadside vegetation or where it has a 

backdrop of scrub-covered hills rather than sky or paddocks. 

6.1.2 Impact on Scenic Values 

The views from the Coorow-Greenhead Road and Cockleshell Gully Road are wide-ranging and 

generally uninterrupted due to the flatness of the terrain. A roadside powerline will 

consequently be a very noticeable addition to that viewscape. 

Due to the flatness of the terrain, the powerline will tend to be outlined against the sky in 

many areas and may be found objectionable by some people. It will, however, have a smaller 

visual impact on the terrain than the Coorow-Greenhead and Cockleshell Gully Roads 

themselves. 

The views from Cockleshell Gully Road in the project area are of cleared farmland, which is 

considered to have lower scenic value than the native bush in the area. These views are 

already intruded upon by the existing 19kv powerline. The proposed line in the road reserve of 

this road will be highly visible but SECWA considers that the impact on scenic values will be 

minor. 

6.1.3 Optimum Siting of Powerline with Respect to Roads 

After consideration of environmental, visual and engineering factors, it is considered that the 

optimum siting for the proposed powerline is as follows: 

Coorow-Greenhead Road Section (from Greenhead-Leeman Road to Peron Bore): 

approximately 20m south of roadway in road reserve; 

Peron Bore to Cockleshell Gully Road: in private property on the route of the existing 

19kv line; and 

Cockleshell Gully Road Section (north to existing 33kv line): approximately 20m east of 

Cockleshell Gully Road in road reserve. 
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6.2 	ABORIGINAL INTERESTS 

There are no known Aboriginal interests or Aboriginal Heritage sites in the vicinity of the 

proposed powerline route. Any sites which had previously been present in the road reserve 

would probably long since have been disturbed by road construction activities. 

No specific archaeological or ethnographic surveys were carried out for this CER. Enquiries 

were made with the Department of Aboriginal Sites of the Western Australian Museum, which 

advised that there were no sites listed in its records for the area. Should the project proceed, 

SECWA will hold discussions with the Department of Aboriginal Sites regarding the need for 

additional investigations. 

The Aboriginal Heritage Act 1972-1980 covers all Aboriginal sites whether known or unknown. 

Under Section 17 of the Act it is an offence to damage or alter an Aboriginal site in any way 

unless written consent has been obtained from the Minister for Aboriginal Affairs. 

If, during construction of the powerline, any Aboriginal sites or artefacts are discovered, work 

in the vicinity will stop and SECWA will contact the Registrar of Aboriginal Sites at the 

Western Australian Museum. 

	

6.3 	IMPACTS ON EXISTING LAND USES 

6.3.1 Tourism 

As far as can be determined, the proposed route along the Coorow-Greenhead Read is not used 

by wildflower tours or for any other tourist purpose other than as access to coastal 

destinations. The route is the major access to the holiday towns of Leeman and Greenhead and 

thus could be regarded as a tourist access. 

A distinction must be made, however, between an access route used to move from one point to 

another and a tourist route where the primary function of the route is visual. In the present 

case, where the function of the route is primarily access, the visual impact is considered to be 

of lesser importance than if the route were considered a scenic attraction in its own right. 
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6.3.2 Adjoining Farmland 

The proposed powerline is not expected to have any adverse impacts on adjoining farmland. 

Landowners along the Cockleshell Gully Road section of the powerline route will benefit from 

the removal of the existing 19kv line from their paddocks. Farmers in the eastern part of the 

project area on Coorow-Greenhead Road will benefit by having access to power supplies from 

the new line. 

6.3.3 National Parks and Reserves 

The proposed powerline will have negligible impact on users of National Parks and reserves in 

the area apart from the visual effects discussed in Section 6.1. 

The location of the powerline in the road reserve will mean that the "wilderness" values of the 

more remote parts of the Mt Lesueur National Park will not be affected. On the other hand, 

the wilderness value of Beekeepers Reserve will be enhanced by the removal of the existing 

33kv line. 

The most serious impact which could occur would be the degradation of the vegetation in the 

reserves through the spread of dieback. The hygiene measures to be employed by SECWA 

during construction of the powerline and thereafter will ensure that the risk of this occurring is 

negligible. The closure of the existing 33kv line to vehicular access will serve to reduce the 

potential for the spread of dieback and weeds along that route. 
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7.0 CONCLUSION 

The potential adverse impacts of the proposed powerline have been identified as: 

minor alteration of vegetation beneath the powerline over a total area of approximately 

l5ha; 

possible interference to stands of Priority or significant flora species including Grevillea 

olivacea and Eucalyptus erythrocorys, where these stands cannot be avoided by the 

powerline route; 

potential for introduction or spread of dieback disease and weeds; 

noise and dust generated during construction of the powerline; and 

the visual impact of the powerline on the scenic values of the road. 

Conversely, a number of beneficial impacts will accrue from the construction of the powerline. 

These include: 

enhancement of the reliability of power and water supplies to Greenhead and Leeman; 

major reduction of the risk of contamination of public water supplies due to diesel fuel 

spillages around the bores; 

long-term cost savings to the community due to the cheaper operation of electric versus 

diesel powered pumps; 

enhancement of the conservation values of Beekeepers Reserve through the removal of 

the existing 33kv powerline and the rehabilitation of the route; 

cessation in the unauthoriged use of the above route by off-road vehicles, with a 

resulting reduction in the risk of spread of dieback and weeds; 

benefits to farmers along Cockleshell Gully Road due to the removal of the existing 

19kv powerline from their properties; and 

improvement of the availability of power supplies to farms on Coorow-Greenhead Road. 

Most of the potential adverse impacts identified in this CER have been found to be of 

comparatively minor significance. For potentially more serious impacts, such as the risk of 

introduction of dieback and weeds, specific management measures have been proposed and will 

be followed by SECWA. 

The most significant feature of the powerline is its impact on the viewscape from the Coorow-

Greenhead Road. SECWA will endeavour, through careful siting of the powerline, to reduce 
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this impact as much as possible. To the extent to which this impact is unavoidable, it is 

considered by the proponent to be justified in the light of the significant benefits which the 

proposed powerline will bring. 



- 45 - 

8.0 COMMITMENTS 

SECWA makes the following formal commitments with respect to the construction and 

operation of the powerline along the Coorow-Greenhead Road and Cockleshell Gully Road. 

	

8.1 	The powerline will be constructed in accordance with normal SECWA design procedures 

regarding height, spacing of poles, safety standards and fire protection. 

	

8.2 	The vegetation beneath the powerline will not be completely cleared but will be left to a 

height of im so as to preserve as much as possible of the shrub understorey and 

maintain erosion protection and fauna habitats. 

	

8.3 	SECWA will follow the procedures set out in the CALM Dieback Hygiene Manual 

(1986) for the prevention of introduction or spread of dieback and weeds. These 

procedures will be followed during construction, operation and maintenance of the 

powerline. 

	

8.4 	Following commissioning of the new powerline, the existing 33kv line in the Beekeepers 

Reserve will be dismantled and removed. The route of the existing line will then be 

rehabilitated and the track blocked to prevent vehicular access. This will offset the 

vegetation alteration required for the construction of the new powerline. 

Likewise, the existing 19kv line located on private properties adjacent to Cockleshell 

Gully Road will be removed. 

	

8.5 	Where temporary clearings must be created for stockpiling materials or other purposes, 

the vegetation and topsoil will be scraped aside and stockpiled. When construction 

work is completed, these areas will be rehabilitated by scraping the topsoil and 

mulched vegetation back over the disturbed ground. This will be followed by ripping 

where necessary to a depth of at least 0.5m to loosen ground which might have been 

compacted by the passage of machinery. 

	

8.6 	SECWA will make every practical effort to avoid populations of Priority or significant 

plant species during construction of the powerline. Individuals and groups of Grevillea 

olivacea will be flagged prior to construction to facilitate their preservation. 
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8.7 	SEC WA will minimise, as far as is practicable, the visual impact of the powerline on 

the scenic values of the Coorow-Greenhead Road by careful siting of the powerline and, 

where possible, by the use of existing screening vegetation. 

Respectfully submitted 

DAMES & MOORE 

4-.Ise,  a 

yZ_ 	B G Muir 

Consultant-In-Charge 

Environmental Services 

P 0 Bayley 

Project Environmental Scientist 

* 	* 	* 
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PROPOSED POWERLINE ALONG THE GREENHEAD-COOROW ROAD - 
THROUGH THE PROPOSED MT LESUEUR NATIONAL PARK 

CONSULTATIVE ENVIRONMENTAL REVIEW GUIDELINES 

Overview 

In Western Australia all environmental reviews are about protecting the environment. The 
fundamental requirement is for the proponent to describe, the proposed development, to discuss 
the potential environmental impacts of the proposal, and then to describe how those 
environmental impacts are going to be managed so that the environment is protected. 

If the proponent can demonstrate that the environment will be protected then the proposal will 
be found environmentally acceptable; if the proponent cannot show that the environment would 
be protected then the Environmental Protection Authority (EPA) would recommend against the 
proposal. 

Throughout the process it is the aim of the EPA to advise and assist the proponent to improve 
or modify the proposal in such a way that the environment is protected. Nonetheless, the 
environmental review in Western Australia is proponent driven, and it is up to the proponent to 
identify the potential environmental impacts, and design and implement proposals which protect 
the environment. 

For this proposal protecting the environment means that the important natural and landscape 
values associated with the proposed Mt Lesueur National Park are protected. Where they cannot 
be protected, proposals to mitigate the impacts are required. 

Purpose of the CER 

The primary function of a CER is to provide the basis for the Environmental Protection 
Authority.to  provide advice to the Government on protecting the environment. An additional 
function is to communicate clearly with the public so that the EPA can obtain informed public 
comment. As such, environmental impact assessment is quite deliberately a public process. The 
CER should set Out the series of decisions taken to develop this proposal at this place and time, 
and why. 

Objectives of the review 

The Consultative Environmental Review should have the following objectives: 

to place this project in the context of the environmental values of the region; 

to explain the process which led to the decision to proceed with this proposal at this 
time; 

to set Out the environmental impacts that this project may have; and 

for each impact, to describe any environmental management steps the proponent(s) 
believes would avoid, mitigate or ameliorate that impact. 

The CER should focus on the major issues and anticipate the questions members of the public 
will raise. Data describing the environment should directly relate to the discussion of the 
potential impacts of the proposal. Both should then relate directly to the actions proposed to 
manage those impacts. 



4. Key issues 

There are a number of key issues associated with this project, and the CER should clearly 
identify these. The content of the succeeding sections are then detertñined by their relevance to 
these key issues. 

In this case the key issues should included, but not necessarily be restricted to: 

disruption to the native flora and fauna of the area during the construction phase, and 
how rehabilitation, if required, would be managed; 

the extent and long-term impacts on the native flora and fauna of any ongoing clearing 
that might be needed to service the powerline 

the significance of the native flora and fauna of the site; 

the impact on the aesthetics/landscape value of the area; 

the risk of dieback spreading as a result of the construction phase and any on-going 
maintenance required; and 

erosion risk and control, both during construction and for any ongoing clearing required 

Other key issues raised during the preparation of the report should also be included. 

5. Structure of the CER document 

The following is a guide to the information required for presentation in the report. 

5.1 Introduction 

This section should briefly indicate the location, background and objectives of the proposal. It 
should also included a discussion of the purpose of the CER with regard to environmental 
review. 

5.2 Description of the existing environment 

This section should be a thorough report on investigations into the project area, and include all 
components of the environment affected by this proposal, such as: 

indigenous flora and fauna on the site and its conservation value on a local and regional 
scale; 

dieback status of the site; 

exotic flora and fauna on the site and its impact within the existing environment; 

I 	 • a description of the physical aspects of the site, including the topography, unique 
landfonns or areas of landscape interest, soils, geology and hydrology; 

land tenure in the area; and 

historical/anthropological significance of the area. 
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5.3. Options and final proposal 

This section should discuss the various alternatives for providing the power to both 
pumping stations/borefields and to the two townships. All options raised during the 
consultative stage of writing the CER should be discussed in terms of: 

their likely relative environmental impacts; 

costing; and 

ability to meet the needs of the proposal. 

This discussion should be presented so that members of the public can assess the relative 
merits of each option. Financial and technical information contained in the CERshould be 
thorough enough so as to allow critical analysis. 

This section should then finish with an analysis as why the preferred option was chosen 
above all the other options. 

5.4 Staging of the preferred option 

Should the preferred option require a number of discrete stages, a time-table should be 
provided showing the relative time-lines for each stage 

5.5. Environmental Impacts of the preferred 

This section deals with the identification of impacts and their management. Environmental 
impacts may occur on any section of the environment including surface and ground water 
bodies, flora and fauna, human use and landforms. Impact identification at this stage will 
result in improved, implementation of management programmes, and thus impact 
prediction should be as comprehensive as possible. 

The following list is an indication of some possible impacts but is by no means 
exhaustive. 	- 

Impacts on Flora and Fauna 

the significance of native flora and the consequences of its 
destruction/modification both during the construction phase and any ongoing 
clearing required. 

Land degradation and erosion 

the likelihood of erosion both during the construction phase and for any on-
going clearing required to service the powerline, and measures proposed to 
control that erosion. 

Visual amenity 

modification of landscape during the construction phase. 

permanent modification to the viewscape along the road and from the proposed 
National Park. 

Dieback control 

measures taken during the construction phase, and any measures need for on-
going servicing, to control dieback spread. 
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Hydrological Impacts 

modifications to the drainage regime. 

the potential for pollution of ground and surface water resources including 
downstream wetlands. 

After the environmental impacts have been identified; integrated management programmes 
and techniques need to be developed to minimise or negate these. To be effective, the 
management of environmental impacts should be an integral, well planned part of the 
project as a whole. Long term management (of areas of remnant vegetation for example) 
should also be discussed. 

5.6 Conclusion 

This should be a synthesis of the overall environmental impact of the proposal and how it 
has beenaddressed to make the project environmentally acceptable. 

5.7 Plans 

Detailed plans of the proposal should be included showing: 

vegetation types and distribution of the area. 

.existing land uses. 

roads and services. 

landform, geology and hydrology. 

visual impacts/viewscapes. 

6 Environmental Commitments 

A numbered list of environmental commitments drawn from the CER should be included 
at the end of the document. The list of commitments is a summary of environmental 
management procedures that the proponent(s) will undertake as part of the project. 

The summary of Commitments should be concise, and take the form of: 

who will do the work; 

what that work is; 

when the work will be carried out; and 

to whose satisfaction the work will be carried out. 

All actionable and auditable commitments made in the body of the document should be 
included in this list Further information on the general form and structure of the 
commitments can be obtained from the EPA during the formulation of the document 

7 Guidelines 

A copy of the final guidelines should be attached at the end of the CER. 
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GAZETrED, PRIORITY AND SIGNiFICANT SPECIES 

1.0 INTRODUCTION 

In 1975 Western Australia's Fauna Conservation Act was retitled as the Wildlife Conservation 

Act and in 1979 the Act was amended to provide protection for specified species of flora as well 

as fauna. The first plant species to be declared by the Minister as protected rare flora under 

the Act were listed in the Government Gazette, WA, of 14 November 1980. Periodically, the 

Minister publishes notices in the Government Gazette deleting and adding species to the list of 

protected flora. While a species, or other taxon, is gazetted as protected no-one is allowed to 

"gather, pluck, cut, pull up, destroy, dig up, remove or injure" a plant belonging to a wild 

population of that species without the written consent of the Minister (Rye and Hopper, 1981). 

Fines may be imposed for breaching provisions of the Act. 

The first list of gazetted flora (1980) comprised 100 species, including a variety of one of the 

species. Some of the species first gazetted in 1980 are absent from the current list because 

they have been found to be more abundant or wide-ranging than previously indicated by 

collections or records or because they appear to be well-protected in nature reserves and 

national parks. 

In general, species are gazetted as Declared Rare Flora (DRF) not only because they are rare 

(i.e. because less than a few thousand reproductively mature plants of the species are known to 

exist in the wild) or geographically restricted but also because their continued, long-term 

survival in the wild is believed to be threatened (Hopper et al., 1990). 

Gazetted rare species are not the only Western Australian plants that are rare, geographically 

restricted, threatened or vulnerable. In fact, they probably constitute only a small proportion 

of such species. For example, Marchant and Keighery (1979) listed more than 2,000 species 

that were rare or poorly collected or were geographically restricted to a range of less than 160 

kilometres. This section discusses such species, particularly ones that are gazetted as Declared 

Rare Flora (DRF) or are given priority numbers. 



2.0 PUBLISHED LISTS OF RARE, RESTRICTED 

AND POORLY COLLECTED SPECIES 

Australia-wide treatments of rare, geographically restricted and endangered species by Specht, 

Roe and Boughton (1974), Hartley and Leigh (1979), Leigh, Briggs and Hartley (1981) and 

Briggs and Leigh (1988) also contain Western Australian lists, which are based upon 

publications or other information provided by botanists in the various states. They cover 

presumably rare or threatened plants but do not deal with the adequacy of collection of any 

species. 

Extinct and Endangered Plants of Australia, by Leigh, Boden and Briggs (1984), lists 

endangered and presumably extinct species and the presumed threats to their survival. The 

book also describes and illustrates many endangered and extinct species, discusses the 

inconsistent use of terms to indicate various degrees of threat and rarity, and describes the 

binary system developed by Hartley and Leigh (1979) to classify rare, restricted and threatened 

species. 

The first Western Australian publication on rare and restricted flora, by Marchant and 

Keighery (1979), is based upon the numbers of specimens of each native Western Australian 

species lodged in the Western Australian Herbarium and the geographical range of the 

collections for each species. Marchant and Keighery classify most of their 2,022 listed species 

as geographically restricted, presumably rare or poorly collected. 

Four reports dealing with rare, restricted and threatened species have been published by the 

Department of Fisheries and Wildlife. One, by Rye, Hopper and Watson (1980), is concerned 

with the distribution and conservation status of commercially exploited native plants. The first 

two lists of gazetted rare Western Australian flora are presented and the listed species are 

described and illustrated in Rye and Hopper (1981) and Patrick and Hopper (1982). 

The publications of the 1980s have been superseded to a large extent by the recently published 

Western Australia's Endangered Flora (Hopper et al., 1990), which lists and discusses reserve 

Priority species as well as Endangered and Declared Rare Flora. The book provides an 

illustration and brief description of each endangered species. Various other publications, such 

as the Banksia Atlas (Taylor & Hopper, 1991), have further assisted in defining significant 

species. 
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3.0 'SIGNIFICANT SPECIES 

The term 'significant species' as used in this report refers to species that are: 

rare, geographically restricted or apparently rare or restricted because they are poorly 

collected or recorded; 

at the limits of their ranges or in areas outside their normal ranges or habitats; 

particularly susceptible or vulnerable to environmental changes, especially ones caused 

by humans, either directly or indirectly; 

diminishing significantly in abundance or geographical range due to clearing and other 

environmental changes associated with agriculture, mining, recreation, urbanisation 

and provision of services; or 

poorly represented in secure conservation reserves. 

The term 'significant' is used in this report instead of 'vulnerable', 'threatened', 'depleted' or 

'endangered' because these terms are too limited in their scope or implications or, as Leigh, 

Boden and Briggs (1984) put it 'have become highly emotive through popular usage, making it 

difficult to develop objective criteria for use in ascribing species to various categories". Leigh, 

Boden and Briggs discuss appropriate terminolo' in more detail. 

All of the species in the lists referred to in Section 2.0 are significant species. Some significant 

species are gazetted as rare species; most are not. 

The completeness and accuracy of most lists of significant Western Australian species are 

limited by the fact that they do not contain varieties, subspecies or undescribed species, some of 

which are also rare, and in that the intensity, uniformity and seasonal coverage of collecting 

and systematic surveying have been insufficient to distinguish between genuinely rare (and 

restricted) species and species which only appear to be rare (or restricted) because they have 

been poorly collected. Systematic surveying and collecting by the Western Australian Wildlife 

Research Centre (WAWRC) botanists, and others, are slowly correcting this deficiency. 

In some cases, significant species are found in areas where they were not previously known to 

occur. For example, Villarsia submersa, a small water-lily type plant, was believe to be 

restricted to a few small seasonal ponds between Bunbury and Busselton until recent years, 

when it was found near Denmark, west of Manjimup and, in 1989, in a few ponds in the 

Metropolitan Region. Synaphea pinnata is a plant species previously gazetted as rare 

(Government Gazette, WA, 14 November 1980) which has since been found to be more common 

or widespread or better conserved than previously believed and is no longer gazetted. 
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In other cases, species are no longer found in areas where they have been previously recorded, 

often due to habitat destruction or alteration. However, there are many species which emerge 

and flower for only one or a few years after fire, then disappear until after the next burn. For 

example, a population of the gazetted orchid Drakaeci elastica recorded in the Metropolitan 

Area a few years ago has not been found recently. 

Other sources of incompleteness and ambiguity in distribution and abundance information are: 

insufficient locality information given on the labels which accompany herbarium 

specimens; 

inaccurate identification of specimens; and 

treatment of groups of species as single species. 

So little is known about the abundance, distribution and taxonomy of non-vascular plants that 

few, if any, such species are gazetted as rare flora or are included in lists of rare species, 

although many of them may also be rare or geographically restricted. 

4.0 DECLARED RARE FLORA (DRF) AND PRIORITY SPEC1E 

4.1 	DECLARED RARE FLORA (DRF) 

The first list of Declared Rare Flora, gazetted in 1980, was based upon assessment of the 

Marchant and Keighery (1979) list, addition of newly described species and local botanists' 

knowledge of species distributions and abundance. Gazettal of a species is now generally 

preceded by relatively detailed searches made in the field to locate populations of the species 

proposed as rare. 

The gazetted list of flora does not include all, or probably even the majority of, rare species. 

Lists concentrate on the south-western part of Western Australia and particular groups of 

species which have, in general, been studied in greater detail than others. For example, 

members of the families Proteaceae, Myrtaceae, Leguminosae and Orchidaceae account for 

more than half of the gazetted species on most lists. It is likely that in the south-west alone 

there are many more unga.zetted rare and restricted species than gazetted ones. 
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The two lists of gazetted rare flora in Rye and Hopper (1981) and Patrick and Hopper (1982) 

comprise fewer than 150 species. Even the much larger recent lists probably only represent a 

small proportion of Western Australian plants that could be considered as rare. Another list, 

in Rye (1982) contains 527 species of southern Western Australian flowering plants that are 

geographically restricted and includes most, if not all, of the species gazetted at that time as 

rare. The Rye list is based upon investigation of collections upon which the Marchant and 

Keighery (1979) list was based, taxonomic publications and rare plant records of the WAWRC. 

Since the early 1980s WAWRC botanists have been compiling lists, descriptions, illustrations 

and records of significant species on a regional basis throughout Western Australia. The lists 

were originally compiled from herbarium records of the species listed in Rye (1982) and 

Marchant and Keighery (1979) and from taxonomic literature. These lists and records, along 

with relevant taxonomic studies, provide the basis for the lists of species proposed for gazettal 

and being considered for gazettal. 

4.2 	PRIORITY SPECIES 

The WAWRC now has continuing programmes of research and, in addition to the list of 

gazetted species, has five unofficial priority lists of rare and restricted species for each of the 

eleven management regions into which the Department of Conservation and Land Management 

has divided the state: 

Priority One Species - species known only from a few localities, which are on lands 

under immediate threat, and are in urgent need of further survey work; 

Priority Two Species - species known only from a few localities, which are on lands not 

under immediate threat, and are in urgent need of further survey work; 

Priority Three Species - species known only from a few localities, some of which are on 

lands not under immediate threat, and are in need of further survey work; 

Priority Four Species - species presumed to be extinct; and 

Priority Five Species - species considered to have been adequately surveyed and are not 

endangered or in need of special protection but could be if circumstances change. 



B - 6 

These lists are modified and updated as relevant information and results of survey work 

become available. Priority One, Two and Three species are under consideration for declaration 

as rare flora, pending the outcome of further survey work. 

A listing of Declared Rare and Priority flora species for the area near Greenhead, extracted 

from CALM (1991), is presented in Attachment B.1 
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AACHMENT B-i 

DECARED RARE AND PRIORITY FLORA LISTING 

FOR THE GREENILEAD AREA 

(Extracted from CALM, 1991) 

name 	 Acacia volubilis 
flowering time 	unknown 
distribution 	Region 1, Irwin District. Boxvale,, York, Greenhead, Eneabba, Hill 

River, Wannamal, Moora, Jurien, Kalbarri, Badgingarra, south of 
Eneabba, Dandaragan, Warradarge Hill, Gmgin 

status 	 D (12 specimens). c90km - -. Gazetted 17 May 1991 (item 2) 

name 	 Banksia elegans 
flowering time 	October-November 
distribution 	Region 5; Stirling District. Region 1; Irwin District. Dongara-Hill River; 

Walkaway-Lake Indoon, Diamond of the Desert Spring, Lake 
Arrowsmith, south of Geraldton 

status 	 Range >100km/rare. F (17 specimens). 120km - P. Priority Four Species. 

name 	 Calandririia brevipedata 
flowering time 	August-October 
distribution 	Leeman-Cape Le Grand, Yallingup. Occurs on coastal sand dunes and 

offshore islands 
status 	 D (4 specimens) 

name Cassytha pubescens 
flowering time unknown 
distribution Dirk Hartog Island; Green Head 
status D (2 specimens) 

name Daviesia sp. 
flowering time unknown 
distribution near Green Head 
status Range <100km/endangered 

name 	 Dryandra tridentata 
flowering time 	unknown 
distribution 	Region 1; Irwin District, Arrowsmith River-Hill River; Green Head- 

C ooro w 
status 	 Range <100km/poorly known. E (13 specimens). 75km - P 

name Grevillea olivacea 
flowering time June-August 
distribution Region 1; Irwin District. Drovers Cave, Leeman, Greenhead 
status Range <100km/rare. Priority Five Species 

name Walteranthus erectus 
flowering time September 
distribution Eneabba, Cockleshell Gully, Greenhead 
status Range <100km/poorly known. Priority Three Species 
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APPENDiX C 

VEGETATION ASSESSMENT OF 
COOROW-GREENHEAD ROAD 



VEGETATION ASSESSMENT OF 
COOROW-GREENIIEAD ROAD 

A vegetation assessment was carried out on 29 November 1991 on the Coorow-Greenhead Road 
section of the proposed powerline route. The primary purpose of the assessment was to identiQy 
any differences between the vegetation types on the north and south side of the road to assist 
in the determination of the optimum siting of the powerline, as discussed in Section 2.3. The 
results of this survey are presented in Table C.1. 
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I 	LOCATION LOCATION LOCATION LOCATION LOCATION LOCATION 
CHARACTERiSTIC 0 North O South iNorth I South 2 North 2South 

Surface Geology Alluvials Alluvials Alluvials Alluvials Laterite? Laterite? 
Soil Type YB/K-CL, SCL YB/K-CL, SCL YB/K-CL YB/K-CL YB/K-CL YB/K-CL 
Upper Stratum Genera J Banksia Banksia Banksia Banksia Banksia Banksia 

Beaufortia Beaufortia Adenanthos Adenanthos Mixed Mixed 
Xanthorthoea Xanthorrhoea 

Upper Stratum Height, Cover 1 m 30% 1 m 30% 1 .5m 10% 1 .5m 10% 1 .5m 60% 1 5n 60% 
Lower Statum Genera Mixed Mixed Mixed Mixed Mixed Mixed 

Lower Stratum Height, Cover 10.5m 90% 0.5m 90% 1 .5m 10% 1 5m 10% 0.5m 80% 0.5m 60% 
Number of SMP 167 43 67 58 59 49 
Weeds I Few Abundant Few Few Minor Minor 
Disturbance I No Near pump station No No No No 
Dieback No No No Possible No No 

- 
ATFON 

CHARACTERISTIC  3 North 3 South 4 North 4 South 5 North 5 South 

Surface Geology - lLimestone Limestone Limestone Limestone Limestone Limestone 
Soil Type YB/K-SCL YBIK-SCL YB/SCL, G/SL YB/SCL, G/SL YB/SL, Y!SL YBISL, Y/SL 
Upper Stratum Genera Banksia Banksia Dryandra Dryandra Euc.erythroc Euc.erythroc 

Mixed Mixed 

Upper Stratum Height. Cover 1 m 90% 1 m 90% 1 .5m 50% 1 .5m 50% 5m 10% 5m 10% 
Lower Statum Genera Mixed Mixed Mixed Mixed Calothamnus Calothamnus 

Myrtaceae Myrtaceae 
Lower Stratum Height, Cover 0.5m 20% 0.5m 20% 1 m 90% 1 m 90% 1 m 90% 1 m 90% 
NumberolSMP 53 54 53 53 56 45 
Weeds No No Minimal Minimal Minimal Minimal 
Disturbance No No No No No No 
Dieback No No No No Yes No 

CHARACTERISTIC  6 North 6 South 7 North 7 South  8 North 8 South 

Surface Geology i Limestone Limestone Limestone Limestone Limestone Limestone 
Soil Type YB/SCL YB/SCL YB/CL YB/CL G/L G/L 
Upper Stratum Genera Euc.erythroc. Euc.erythroc. Hakea Hakea Acacia Acacia 

Melaleuca Melaleuca Melaleuca Melaleuca 

Upper Stratum Height, Cover j7m 10% 7rn 40% 2m 500,  2m 50% 4m 70% 5m 90% 
Lower Statum Genera Hakea Hakea Mixed Mixed Melaieuca Melaleuca 

Acacia Acacia Mixed Mixed 
Lower Stratum Height, Cover 1 m 70% 1 .5m 30% 1 m 50% 1 m 50% 1 m 10% 1 m 10% 
NumberofSMP 45 45 35 29 29 16 
Weeds Moderate Abundant Moderate Moderate Moderate Moderate 
Disturbance No No On road edge On road edge Minimal Minimal 
Dieback 1 No No Possible Possible No No 

VEGETATION DESCRIPTIONS 
COOROW-GREENHEAD ROAD 

TABLE C.1 



ABBREVIATIONS 

Soil Colours 
Y 
G 
W 
YB 

Soil Textures 
K 
S 
L 
SL 
CL 
SCL 

Vegetation 
Euc. erythroc. 
SMP 

Yellow 
Grey 
White 
Yellow-brown 

Gravel (laterite nodules) 
Sand 
Loam 
Sandy loam 
Clay-loam 
Sandy clay-loam 

Eucalyptus eryth rocorys 
Structure-modifying plants 

LOCATION LOCATION LOCATION LOCATION LOCATiON LOCATION 
CHARACTERISTIC 9 North 9 South 10 North 10 South 11 North  11 South 

Surface Geology 1 Aeolian Aeolian Aeolian Aeolian Aeolian Aeolian 
Soil Type G/marl. S G/marl. S G/marly S GIS W-G/limey S W-G/Iimey S 
Upper Stratum Genera Macla Acacia Casuarina Acacia Acacia Acacia 

Acacia Melaleuca Melaleuca Melaleuca 
Melaleuca 

Upper Stratum Height, Cover 3m 70% 3m 70% 3m 80% 3m 80% 3m 90% 3m 90% 
Lower Statum Genera Melaleuca Melaleuca Mixed Mixed Mixed Mixed 

Sarcocornia Mixed Templetonia Templetonia 
Lower Stratum Height, Cover 1 .5 10% 1.5 10% 1 m 2% 1 m 10% 1 m 20% 1 m 20% 
NumberofSMP 17 19 12 24 27 26 
Weeds Moderate Moderate Abundant Moderate Minimal Minimal 
Disturbance Sorrow pits No No No Minimal Minimal 
Dieback No No No No No No 

Ct  = 
p 

CHARACTERiSTIC 12 North 12 South 13 North 13 South  

Surface Geology Aeolian Aeolian Aeolian Aeolian 
Soil Type W/S W/S G/shelly S G/shelly S 
Upper Stratum Genera Acacia Acacia Acacia Mixed 

Upper Stratum Height, Cover 	2m 80% patchy 2m 80% patchy 4m 80% 
	

0.5m 80% 
Lower Statuni Genera 

Lower Stratum Height, Cover 
Number of SMP 
	

26 
	

33 
	

22 
	

22 
Weeds 
	

Grass 
	

Grass 
	

Grass 
	

Grass 
Disturbance 
	

Tracks ,rubbish 
	

Tracks,rubblsh 
	

No 
	

No 
Dieback 
	

No 
	

No 
	

No 
	

No 

VEGETATION DESCRIPTIONS 
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