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CONSULTATWE ENVIRONMENTAL REVIEW 

The Environmental Protection Authority invites people to make submissions on this proposal. 

The Consultative Environmental Review (CER) for the proposed 132 kV Transmission line 

between Manjimup and Beenup has been prepared in accordance with Western Australian 

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

Monday 9 August 1993. 

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

assessment report in which it will make recommendations to Government. 

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 as 	rport with recommendations to government, taking into account the 
issues raised b':. iniic submissions. 

Why write a submission? 

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

suggested cour ........-n including any alternative approach. It is useful if you indicate any 

suggestions :y 	 the proposal. All submissions received will be acknowledged. 

Developing a submission 

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

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 

0 	suggest recommendations, safeguards or alternatives. 



Points to keep in mind 

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

analysed. 

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

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

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

which section you are discussing. 

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

that your information is accurate. 

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

assessment report. 

Remember to include: 

your name 

your address 

the date of your submission. 

The closing date for submissions is: 

Monday 6 September 1993. 

Submissions should be addressed to: 

The Chairman 

Environmental Protection Authority 

8th Floor 'Westralia Square' 

141 St Georges Terrace 

PERTH WA 6000 

Attention: Mr Nick Wimbush 



EXECUTIVE SUMMARY 

INTRODUCTION 

The State Energy Commission of Western Australia (SECWA) is proposing to construct and operate 

a 132 kilovolt (kV) transmission line between its Manjimup substation and the proposed mineral 

sands mine at Beenup. The line would be constructed using either steel or concrete poles 

approximately 20-30 metres (m) in height with a typical span between the poles of 250-350m. 

SECWA is responsible for the planning, design, construction, operation and maintenance of the 

transmission lines and substations required for the supply of electrical energy in Western 

Australia. 

SECWA has a responsibility under its Charter to provide adequate supplies of electricity, reliably 

and economically, to both new and existing customers throughout Western Australia. The Beenup 

mineral sands deposit, situated on farmland 17km northeast of August, is one of the world's major 

ilmenite discoveries and the proposed mine has a life expectancy in excess of 20 years. Developing 

this resource will require electricity for both the mining and preliminary ore-processing operations. 

The existing electricity supply close to the mine cannot support the load and so it is proposed to 

construct a new powerline. The estimated initial load for the mine is 12.5MW and the possible 

ultimate load is estimated to be 17.5MW. 

SECWA prepared a Consultative Environmental Review (CER) on the Beenup Power Supply 

proposal in September 1991 which was released for public comment. The main options dealt with 

in that CER included Manjimup to Beenup via Waistcoat Road, Picton to Beenup via Margaret 

River, and Picton to Beenup via Great North Road. 

The Environmental Protection Authority (EPA) recommended in its assessment report (EPA 

Bulletin 603) that the Manjimup via Waistcoat Road option was environmentally acceptable subject 

to the implementation of six recommendations. Recommendation 5, which dealt with 

undergroundirig the line through areas of significant Karri forest, was unacceptable to SECWA, 

and the Picton to Beenup option via Great North Road was pursued. 

SECWA has recently decided to assess the Palings Road/Coronation Road option between 

Manjimup and Beenup as the preferred route and to prepare this document for EPA assessment 

and public comment. This new route has a number of advantages over the original Waistcoat Road 

route, in that it minimises the impact on local residents, it crosses less than 400m of old growth 

Karri forest, and the alignment compliments CALM's Forest Management Strategy by reinforcing 

existing management boundaries. 
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This Consultative Environmental Review (CER) describes the proposed route of the transmission 

line, the potential environmental impacts of the project and the ways in which SECWA proposes 

to manage them. The CER has been prepared for assessment by the Environmental Protection 

Authority (EPA) and public comment. 

BACKGROUND 

The initial studies for the Manjimup to Beenup overhead power supply option were undertaken 

in mid-1990. These studies identified two corridor alternatives, termed the Palings Road/Waistcoat 

Road option and the Palings Road/Coronation Road option. The Palings Road/Waistcoat Road 

option was initially identified as the preferred route because it crossed better terrain, was 

straighter, and followed a ridge to the Scott Coastal Plain (minimising erosion problems). 

It was subsequently determined that the Palings Road/Waistcoat Road option crossed areas of old 

growth Karri forest which were listed or proposed for listing by the Australian Heritage 

Commission (AHC) on the Register of the National Estate as being significant forest. 

Due to the potential impact on areas of significant forest, SECWA decided, in consultation with 

the EPA, to investigate routes from Picton. The most viable routes identified were Picton via 

Great North Road and Picton via Margaret River. 

The assessments of corridor impacts and management for the Manjimup and Picton options were 

presented in a CER which was released by SECWA for public comment in September 1991. 

Throughout the preparation of the 1991 CER public consultation was arranged to seek input from 

the local communities potentially affected by the project. There was strong support from the 

community for a transmission line from Manjimup to Beenup. 

The EPA report and recommendations on the Beenup Power Supply project (Bulletin 603) stated 

that the Manjimup to Beenup option was not environmentally acceptable and could only proceed 

if sections of the transmission line were placed underground through forest of high conservation 

value. The length of the line to be undergrounded totalled 6.2km. It was estimated that this 

underground cable installation would add 40% to the cost of Palings Road/Waistcoat Road option, 

after allowing for a reduction in the length of overhead line by a similar distance. This additional 

cost made the Manjimup to Beenup proposal economically unviable. 
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The issue of the precedent of installing underground cable in such a remote area of the State was 

also of concern to SECWA given the implications this action would have for the future economic 

development of the state. 

Preference was therefore given to the Picton to Beenup route via Great North Road. The Picton 

to Beenup route was 25km longer than the Manjimup option but required less clearing. It also 

crossed areas proposed for listing on the Register of the National Estate and traversed 

predominantly private land. 

In June 1993, SECWA decided to re-assess the Manjimup to Beenup option and identified the 

Palings Road/Coronation Road/Stewart Road/South Coast Road corridor option, which largely meets 

the following criteria: 

minimises the impact on areas listed or being considered for listing by the ARC on the 

Register of the National Estate; 

avoids old growth Karri forest; 

reinforces CALM's existing forest management boundaries; and 

is economically viable compared to options discussed in the 1991 CER. 

This option is assessed in this report and is referred to simply as the Palings Road/Coronation 

Road option. 

TIMING 

The Beenup Mineral Sands Mine operators have indicated that they would require power supply 

at the mine site sometime in the middle of 1995. To meet this deadline SECWA is aiming to 

obtain environmental approval by November 1993. 

Construction of the line is expected to take place during dry summer periods. Survey and clearing 

would be carried our during December 1993 - May 1994 and construction during November 1994 - 

May 1995. 

Although construction can technically proceed during winter months, difficulty with access, the 

presence of dieback and the potential for its spread during winter are reasons for the restricted 

construction periods. 
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NEED FOR THE PROPOSAL 

A 132kV transmission line is required to provide a secure and reliable supply of electricity to the 

proposed Beenup Mineral Sands Mine. At present the distribution of electricity in the vicinity of 

the mine site is via 22kV lines originating from substations at Margaret River and Busselton and 

this existing system could not support the required load of the mine. 

The mine will be commissioned and operated by Mineral Deposits Ltd (MDL), a wholly owned 

subsidiary of Broken Hill Proprietary Company Limited (BHP) and a member of BHP-Utah 

Minerals International. 

In addition to providing power to the mine site, the transmission line may, in the short-term, 

provide an alternative power supply for the Augusta area and thus supplement power supplies 

derived from Margaret River. In the long-term, the proposed line may supply other developments, 

depending on their location, and will reinforce the existing power supply system from Picton to 

Margaret River. 

ENVIRONMENTAL ASSESSMENT 

The Environmental Impact Assessment procedure is a formalised process designed to provide 

information to the Environmental Protection Authority (EPA) and the public about proposed 

developments which have the potential to generate significant environmental effects. 

The Environmental Protection Act, 1986 was proclaimed on 20 February 1987 and the proposal 

will be assessed under this legislation. 

Following referral of a proposal to the EPA, the Authority determines the level of environmental 

assessment required and, in conjunction with the Proponent, develops guidelines for the 

appropriate environmental report. In the case of the proposed Manjimup to Beenup 132kV 

transmission line, the EPA required that a Consultative Environmental Review (CER) be produced. 

The report will be available for comment for 4 weeks, beginning on Monday, 9th August 1993 and 

finishing on Monday, 6 September 1993. 
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It is important to recognise that although approval is being sought for a 200m wide corridor, the 

actual easement required for the line is only 40m wide. Once the line route (and associated 

easement) has been determined, SECWA will relinquish all interest in the balance of the corridor. 

ISSUES 

The following issues were considered particularly significant when choosing a route for a 

transmission line in the study area: 

the compromising of conservation values of old-growth Karri forest, nature reserves, 

national parks and areas listed in the Register of the National Estate or being considered 

for listing by the Australian Heritage Commission (AHC); 

the potential conflict between the proposed transmission line and objectives of the 

Department of CALM, who manage the State Forest areas (including dieback risk); 

the potential conflict between a proposed transmission line and the lifestyles sought by 

many residents; 

the importance of retaining as much vegetation as possible to reduce potential erosion 

problems and to maintain the water quality in the many catchments potentially affected 

by the line; 

the potential impact on tourist destinations and picnic areas popular within the area; and 

the impact on agricultural production. 

All of these issues were taken into account during the corridor selection process. 

AFFECTED ENVIRONMENT 

The study area for the proposal stretches between Manjimup and Augusta, approximately 320km 

south of Perth. Traditionally, the area's main industries have been dairy farming, beef cattle 

farming and timber production. However, the discovery of heavy mineral sands in the area in the 

1940s-1950s, the rapid development of a wine-making industry and the growth of tourism have led 

to a broadening and diversification of its economic base. 

The region has also proved popular to many people seeking an alternative lifestyle or a place to 

retire. 
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Land uses potentially affected by the corridor options include agriculture, timber production, 

conservation, tourism activities and transport. 

Areas listed or proposed for listing in the Register of the National Estate occur within the study 

area. These areas are in the Giblett-Hawke Indicative Area, Chester Nature Reserve and Paget 

Nature Reserve. 

The Register of the National Estate is the inventory of places judged by the Australian Heritage 

Commission to have special values for future, as well as current, generations. Listing in the 

Register does not entail a change in legal status or management practice for the place listed. 

As a result of the long history of European settlement within the south-west, many items of 

cultural heritage interest also exist. However, these are mostly in townsites outside the study area. 

Areas of Aboriginal heritage significance also occur in the study area. 

A detailed inventory of potential transmission line visibility and landscape resources was compiled 

during the assessment of the Palings RoadlCoronation Road option. 

In general, line corridors within State Forest have a limited impact on the landscape due to the 

restricted range from which the corridor is visible. Exceptions to this occur when the line traverses 

valleys or areas of high slope. Where the corridor segments traverse agricultural land the area 

from which the proposed transmission line can be seen increases. 

COMMITMENTS 

A comprehensive list of commitments is provided in the CER. These commitments deal with issues 

including: 

vegetation clearing; 

dieback; 

rare flora and fauna; 

electromagnetic fields; 

soil erosion; and 

0 	impact on land use. 
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The commitments have been developed by SECWA in consultation with affected landholders to 

reduce and manage the potential impacts associated with the construction, operation and 

maintenance of a transmission line. 

Some of the more important commitments are summarised below: 

Clearing of Vegetation 

Construction and operation of the powerline will require the clearing of vegetation from the line 

easement and, in some cases, from the surrounding area. Within State Forest the line easement 

will include a 4m wide vehicle access track which will be cleared to groundlevel. The corridors 

have been selected to follow existing roads in State Forest to reduce the amount of vegetation 

clearing and the need to create new access tracks. 

Clearing will be kept to an absolute minimum and the top layer of soil shall, as far as possible, be 

left undisturbed. 

Maintenance Clearing 

SECWA will maintain the cleared areas within the transmission line easement. Easement 

maintenance will be aimed at maintaining vegetation which will not impinge on the clearance 

limits of the line. 

Flora and Fauna 

Once EPA approval has been obtained for the proposed route, a detailed survey of the flora and 

fauna of the area will be undertaken in conjunction with the centreline survey prior to clearing. 

Should any areas of significance be identified the line route will be adjusted accordingly. 

Gates 

Single or double metal gates, properly hung, will be erected in fences along the route of the 

easement where permanent access is necessary. Gates on boundary fences will be kept locked, if 

required, during the construction of the transmission line and SECWA will install its own padlock 

alongside the registered land proprietors' padlock where access is required from an adjacent road. 

Fences 

Fences may be opened and restored where necessary, although access is normally made along the 

easement v-ia the gates mentioned above. In difficult terrain, permission to use the proprietor's 

gates and tracks may be negotiated. 

I 
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Access Tracks 

Access tracks are sometimes necessary off the easement to reach the transmission lines 

construction sites. Under such circumstances appropriate arrangements shall be negotiated with 

the registered land proprietors concerned. 

Aboriginal Site Surveys 

Prior to clearing, SEC WA will commission a survey by an agency or contractor, of archaeological, 

paleontological, and historical sites within the area to be occupied by the line easement. The 

results of this survey will be provided to the Western Australian Museum. SECWA will relocate 

the proposed transmission line in order to avoid destruction of archaeological, paleontological or 

historic values. 

CONCLUSIONS 

This CER identifies the potential impacts associated with the implementation of the proposal for 

the Palings Road/Coronation Road 132kV transmission line between SECWA's Manjimup 

substation and the Beenup Mineral Sands Mine. 

The commitments and mitigation procedures developed by SEC WA will ensure that the impacts 

associated with the project are effectively managed and that the project is environmentally 

acceptable. 

The Palings Road/Coronation Road option has a number of advantages over the Palings 

RoadJWaistcoat Road option which was presented as the preferred corridor in the 1991 CER. They 

are as follows: 

it impacts upon less forest judged to have high to very high national estate significance 

(1.5km vs 18km); 

the karri forest along the Palings Road/Coronation Road corridor, although having some 

areas of high quality, does not have the same consistently high conservation value as does 

that encountered along Waistcoat Road; 

crosses only 6km of agricultural land (9km for the old Palings Road/Waistcoat Road 

option); 

a much smaller area of previously unlogged forest is affected by the Palings 

Road/Coronation Road option; and 

0 	fewer private properties are affected by the Palings Road/Coronation road option (6 vs. 10). 
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The proposed Palings RoadlCoronation Road option also has benefits when compared to the Picton 

via Great North Road option, which received environmental approval from the Minister for the 

Environment in 1992. The Palings Road/Coronation Road option: 

is approximately 25km shorter than the Picton option; 

affects fewer private properties than the Picton option (6 vs. 96); 

crosses only 6km of agricultural land compared with 68km for the Picton option; 

has a lower visual impact than the Picton option, which traverses large areas of treeless 

country, some of which is visible from well travelled roads; and 

is a more economically viable option, due to the shorter length of the line. 

It should also be noted that the public consultation programme established by SEC WA prior to the 

completion of the 1991 CER indicated that the community preferred SEC WA to use a route from 

Manjimup to Beenup instead of a route from Picton to Beenup. 

SEC WA acknowledges that further detailed discussion with CALM and the EPA will be required 

before the commencement of clearing for construction of the line within areas of State Forest. 
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CONSULTATIVE ENVIRONMENTAL REVIEW 

132kv TRANSMISSION LINE 

MANJIMUP TO BEE NUP 

1.0 INTRODUCTION 

1.1 BACKGROUND 

The State Energy Commission of Western Australia (SEC WA) is proposing to construct and operate 

a 132 kilovolt (kV) transmission line between its Manjimup substation and the proposed mineral 

sands mine at Beenup. The line would be constructed using either steel or concrete poles 

approximately 20-30 metres (m) in height with a typical span between the poles of 250-350m. 

The initial studies for the Manjimup to Beenup overhead supply option were undertaken in mid-

1990. These studies identified two corridor alternatives, termed the Palings Road/Waistcoat Road 

option and the Palings Road/Coronation Road option. The Palings Road/Waistcoat Road option was 

initially identified as the preferred route because it crossed better terrain, was straighter, and 

followed a ridge to the Scott Coastal Plain (minimising erosion problems). 

It was subsequently determined that the Palings Road/Waistcoat Road option crossed areas of old 

growth Karri forest which were listed or proposed for listing by the Australian Heritage 

Commission (ARC) on the Register of the National Estate as being significant forest. 

Due to the potential impact on areas of significant forest, SEC WA decided, in consultation with 

the EPA to investigate routes from Picton. The most viable routes identified were Picton via Great 

North Road and Picton via Margaret River. 

The assessments of corridor impacts and management for the Manjimup and Picton options were 

presented in a CER document (Dames & Moore, 1991) which was released for public comment in 

September. 1991. Throughout the preparation of the 1991 CER a public consultation program 

sought input from the local communities potentially affected by the project. There was strong 

support from the community for a transmission line from Manjimup to Beenup. 

The EPA report and recommendations on the Beenup Power Supply project (Bulletin 603: 

Environmental Protection Authority, 1991) stated that the Manjimup to Beenup option was not 

environmentally acceptable and could only proceed if sections of the transmission line were placed 

underground through forest of high conservation value. The length of the line to be undergrounded 

totalled 6.2km. It was estimated that this cable installation would add 40% to the cost of Palings 

Road/Waistcoat Road option, after allowing for a reduction in the length of overhead line by a 

similar distance. This additional cost to SECWA made the Manjimup to Beenup proposal 

i
economically unviable. 
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The issue of the precedent of installing underground cable in such a remote area of the state was 

also of concern to SECWA given the implications this action would have for the future economic 

development of the state. 

Preference was therefore given to the Picton to Beenup route via Great North Road. The main 

disadvantage of this route were that it was 25km longer than the Manjimup option however it did 

require less clearing. It also crossed areas proposed for listing on the Register of the National 

Estate and traversed predominantly private land. 

In June 1993, SECWA decided to re-assess the Manjimup to Beenup option and identified the 

Palings Road/Coronation Road/Stewart Road/South Coast Road corridor option, which largely meets 

the following criteria: 

minimises the impact on areas listed or being considered for listing by the ARC on the 

Register of the National Estate; 

avoids old growth Karri forest; 

reinforces CALM's existing forest management boundaries; and 

is economically viable compared to options discussed in the 1991 CER. 

This option is assessed in this report and is referred to simply as the Palings Road/Coronation 

Road option. 

The study area location for the proposal is shown on Figure 1, and a detailed description of the 

proposed transmission line is provided in Section 4.0. 

This Consultative Environmental Review (CER) describes the proposed route of the transmission 

line, the potential environmental impacts of the project and the ways in which SECWA proposes 

to manage them. The CER has been prepared for assessment by the Environmental Protection 

Authority (EPA) and public comment. 

1.2 	THE PROPONENT 

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

SECWA is responsible for the planning, design, construction, operation and maintenance of the 

transmission lines and substations required for the supply of electrical energy in Western 

Australia. 
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The head office for SEC WA is: 

363-365 Wellington Street 

PERTH WA 6000 

The postal address for SEC WA is: 

GPO Box L921 

PERTH WA 6001 

The SEC WA contact is: 

Mr Rudy Teh 

Telephone (09) 326-4897 

1.3 	PURPOSE AND NEED 

SEC WA is responsible under its Charter to provide adequate supplies of electricity, reliably and 

economically, to both new and existing customers throughout Western Australia. The Beenup 

mineral- sands deposit, situated on farmland 17km north-east of Augusta, is one of the world's 

major ilmenite discoveries and the proposed mine has a life expectancy in excess of 20 years. 
Developing this resource will require electricity for both the mining and preliminary ore-processing 

operations. The existing electricity supply close to the mine cannot support the load and it is 

proposed to construct a new powerline. The estimated initial load for the mine is 12-5MW while 

the possible ultimate load is estimated to be 17.5MW. 

1.4 TIMING 

The Beenup Mineral Sands Mine operators have indicated that they would require power supply 

at the mine site sometime in the middle of 1995. To meet this deadline SECWA is aiming to 

obtain environmental approval by November 1993. 

Construction of the line is expected to take place during dry summer periods. Survey and clearing 

would be carried out during November 1993 - May 1994 and construction during November 1994 - 

May 1995. 



-4- 

Although construction can technically proceed during winter months, difficulty with access, the 

presence of dieback and the potential for its spread during winter are reasons for the restricted 

construction periods. 

	

1.5 	THE IMPACT ASSESSMENT PROCEDURE 

The Environmental Impact Assessment procedure is a formalised process designed to provide 

information to the Environmental Protection Authority (EPA) and the public about proposed 

developments which have the potential to generate significant environmental effects. 

Following referral of a proposal to the EPA, the Authority determines the level of environmental 

assessment required and, in conjunction with the Proponent, develops guidelines for the 

appropriate environmental report. In the case of this proposal, the EPA required that a 

Consultative Environmental Review (CER) be produced. The guidelines for the document are given 

in Appendix A. 

	

1.6 	SCOPE AND PURPOSE OF REPORT 

This CER is intended to be a brief document, providing background about the project, information 

describing how the Palings RoadlCoronation Road option was identified, and describing the 

potential impacts and associated management proposals for the construction and operation of the 

transmission line. 

Throughout the report reference is made to a corridor and easement. It is important to recognise 

that although approval is being sought for a 200m wide corridor, the actual easement required for 

the line is only 40m wide. Once the line route (and associated easement) has been determined, 

SEC WA will relinquish all interest in the balance of the corridor. 
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2.0 NEED FOR THE PROPOSAL 

A 132kV transmission line is required to provide a secure and reliable supply of electricity to the 

proposed Beenup Mineral Sands Mine. At present the distribution of electricity in the vicinity of 

the mine site is via 22kV lines originating from substations at Margaret River and Busselton. This 

system could not support the proposed load of the mine which is estimated to be 12.5MW initially 

with a possible ultimate load of 17.5MW. 

The mine will be commissioned and operated by Mineral Deposits Ltd (MDL), a wholly owned 

subsidiary of Broken Hill Proprietary Company Limited (BHP) and a member of BHP-Utah 

Minerals International. 

BHP commenced exploration in the Augusta area in 1986 and identified the Beenup deposit in 

1988. Since then the deposit has been defined and environmental approval for the proposed mine 

obtained. The deposit is one of the world's major ilrnenite ore bodies and the expected mine life 

is 20 years. 

An Environmental Review and Management Programme (ERMP) was prepared for MDL (Lewis 

Environmental Consultants, 1990) and released for public review in April 1990. In December 1990 

the EPA released its assessment report (EPA Bulletin 483) and concluded that Beenup Mineral 

Sands Mine proposal is environmentally acceptable subject to MDL's commitments (Lewis 

Environmental Consultants, 1990) and the EPA's recommendations. 

In addition to providing power to the mine site, the transmission line may, in the short-term, 

provide an alternative power supply for the Augusta area and thus supplement power supplies 

derived from Margaret River. In the long-term, the proposed line may supply other developments, 

depending on their location, and will reinforce the existing power supply system from Picton to 

Margaret River. 



I 

3.0 CORRIDOR SELECTION 

A range of alternatives were discussed in the previous CER document (Dames & Moore, 1991). 

The five general alternatives identified and evaluated in that CER were: 

No Action Alternatives; 

Alternative Technologies (wind generation, underground cable); 

On-site Generation; 

Alternative Supply Voltages; and 

Overhead Supply Alternatives. 

Overhead supply was identified as the most economic and reliable power supply option. 

None of the other alternatives met the requirements for an economic and reliable power supply. 

Detailed discussion about these options and the reasons for the first four not being considered 

suitable for the current project were provided in the 1991 CER. 

In June 1993, SECWA re-assessed the Manjimup to Beenup overhead power supply option and 

identified a corridor option, the Palings Road/Coronation Road option, which largely meets the 

following criteria: 

minimises the impact on areas listed or being considered for listing by the Australian 

Heritage Commission (AHC) in the Register of the National Estate; 

avoids old growth Karri forest; 

reinforces of CALM's existing forest management boundaries; and 

is economically viable. 

A comparison of the Palings Road/Coronation Road option with the old Palings Road/Waistcoat 

Road option from the 1991 CER shows that the former option meets the first two criteria much 

better than the last option. The Palings Road/Waistcoat Road route affected approximately 18km 

of area listed or proposed for listing in the Register of the National Estate. The Palings 

Road/Coronation Road route affects only 1.5km of forest proposed for listing in the Register. Of 

this area 800m has already been disturbed by logging activities, and the remainder does not have 

as high a conservation value as forest along Waistcoat Road; the forest is less dense, covers a much 

smaller area and has smaller dominant karri and jarrah trees. 
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The Palings Road/Coronation Road option also affects far fewer private properties than either the 

Palings Road/Waistcoat Road or the Picton via Great North Road options: 

Palings Road/Coronation Road - 6 properties 

Palings Road/Waistcoat Road - 10 properties (8 owners) 

Picton via Great North Road - 96 properties (57 owners) 

The Picton to Beenup via Great North Road option is longer than the other two options and has 

much less community support than they have. 

Based on study area characteristics and previous discussions with CALM and local shires, six 

significant issues were identified during a scoping process as requiring special consideration during 

the assessment of the Palings Road/Coronation Road option. These are: 

the compromising of conservation values of old-growth Karri forest, nature reserves, 

national parks and areas listed in the Register of the National Estate and being considered 

by the Australian Heritage Commission for listing; 

the potential conflict between the proposed transmission line and objectives of the 

Department of CALM, who manage the State Forest areas (including dieback risk); 

the potential conflict between a proposed transmission line and the lifestyles sought by 

many residents; 

the importance of retaining as much vegetation as possible to reduce potential erosion 

problems and to maintain the water quality in the many catchments potentially affected 

by the line; 

the potential impact on tourist destinations and picnic areas popular within the area; and 

the impact on agricultural production. 



4.0 DESCRIPTION OF PROPOSED DEVELOPMENT 

4.1 	PALINGS ROAD/CORONATION ROAD OPTION 

The Palings RoadlCoronation Road option is shown in detail on Figures 3, 4, 5, 6, 7 and 8. The 

following sections describe this corridor option and the activities likely to be associated with the 

construction and maintenance of a transmission line. 

The general philosophy behind selecting this option was to minimise the social, environmental and 

economic impacts on private properties and State Forests. This is accomplished by following 

CALM management boundaries and roads and tracks in forest areas. Conservation parks, nature 

reserves and scenic areas are avoided, or the intrusion is minimised where alternative routes are 

not available. 

4.1.1 Manjimup to Vasse Highway 

From Manjimup Substation the corridor traverses privately owned land before entering the 

Channybearup Forest Block. The route runs along the boundary between State Forest and land 

owned by W A Chip and Pulp (WACAP). WACAP uses the land for disposal, by burning, of wood 

pulp and waste from the nearby Diamond Chip Mill. The State Forest contains regrowth Karri 

forest up to 40m high. The line would not be closer than 300m to any residences in the area. 

Once in the Channybearup Forest Block the corridor generally follows Palings Road, a forest haul 

road, to the junction of Seven Day Road. Along this section the corridor passes through regrowth 

Karri forest and some Jarrah and Math forest. Careful planning and selection of the centreline 

entering the forest would be required to reduce the potential visual impact associated with clearing 

in State Forest. 

The route then proceeds north-west along Palings Road, closely following the road alignment to 

Palings Bridge. At Palings Bridge the transmission line will cross the Donnelly River north of the 

bridge to avoid the area in the Beavis East Forest Block to the south which is on the Interim List 

of the Register of the National Estate (Australian Heritage Commission and Department of 

Conservation and Land Management, 1992, Volume 1, Figure 3). The proposed alignment is shown 

in detail on Figure 4 and Plate 1. 



S 

From Palings Bridge the route proceeds north-west towards Coronation Road, again following the 

road alignment closely. Approximately one kilometre prior to Coronation Road, the route turns 

west, then proceeds along the CALM management boundary between the road buffer and areas 

recently used for logging. 

Immediately east of Strickland Road, in the Gray Forest Block, the corridor follows an existing 

track across approximately 1,500m of an area being considered by the Australian Heritage 

Commission (ARC) for listing on the Register. Eight hundred metres of this area covers forest that 

was clear-felled in 1984. The proposed alignment is shown in detail on Plate 2. 

The next section of the corridor passes through Disease Risk Area (Strickland Road to Vasse 

Highway), from the Darling Plateau down the Darling Scarp and onto the Scott Coastal Plain. The 

corridor follows a small ridge of the Scarp and consequently is visible across the coastal plain, 

increasing the potential visual impact of the line. 

4.1.2 Vasse Highway to Beenup 

This portion of the corridor formed part of the Old Palings Road/Waistcoat Road identified in the 

1991 CER. On the Scott Coastal Plain the corridor crosses the Vasse Highway at right angles 

along a short straight stretch of road. The corridor then enters the Storry Forest Block and turns 

north towards Stewart Road, avoiding important sedgelands. The corridor runs parallel to Stewart 

Road maintaining a vegetation buffer between the road and the line to minimise visual impact. 

Vegetation heights throughout this section range from 10-15 metres. 

The remainder of the corridor traverses State Forest, following South Coast Road wherever 

possible, and crossing five kilometres of cleared privately owned land before terminating at the 

minesite. Within the State Forest the edges of the corridor (but not the proposed easement) pass 

near to the Paget and Chester Nature Reserves, as shown on Figure 7. 

4.2 	LINE EASEMENTS 

The transmission line would be located centrally within a line easement. Although approval will 

be sought for a 200m wide corridor, the actual easement required for the line is only 40m wide. 

Once the final line route has been determined, SECWA would relinquish all interest in the 

remainder of the corridor. 



An easement means, in general terms, the granting of certain rights to SECWA, including the 

right of entry to survey, clear, construct and maintain the line. SECWA does not obtain title to 

the land and ownership always remains with the registered land proprietor. 

Once the line is constructed and put into service the land within the easement usually resumes 

its previous role, provided this is compatible with the operational requirements of the line. 

Some restrictions must be imposed on certain activities within the easement to ensure public safety 

and line security. These will be described and detailed in an Easement Agreement document 

prepared for each affected registered land proprietor. 

Compensation for the easement would be negotiated with the registered land proprietor. This 

would be based on valuations provided by the Valuer General's Office. 

Compensation would also be negotiated for any loss of production caused by the line construction 

and future operational activities. 

Registered land proprietors would also be offered seedlings to replace any trees removed from 

property. These trees are intended for use by the proprietor in a new area remote from the 

easement. 

4.3 	POLES AND INFRASTRUCTURE 

The line would be constructed on either steel or concrete poles similar to that shown on Figure 9. 

The poles would range between 20 and 30m in height, depending on clearance requirements, and 

the typical span between the poles would be 250-350m. The minimum ground clearance for the 

conductors would be 6.7m. 

Permanent access tracks would be constructed and maintained for line inspections and 

maintenance purposes in State Forest or crown land where existing tracks are not available. 

Where tracks cross existing fences, steel gates would be installed. 

A substation would be constructed on land owned by Mineral Deposit Ltd (MDL) at the Beenup 

Minesite. The other end of the line would connect to SECWA's existing substation at Manjimup, 

which has provision for additional line connections. 



	

4.4 	LINE CONSTRUCTION 

The proposed transmission line would consist of either steel or concrete poles and overhead steel 

cored aluminium conductors. Construction of the line has three distinct stages, namely: 

clearing; 

pole erection; and 

the stringing of conductors. 

The first two stages require heavy vehicle access along the line route to each of the pole sites. The 

stringing stage requires clear access along the route to pay out the haul wires and/or conductors. 

The clearing activity would result in the removal of all above ground vegetation in accordance with 

the clearing profile. It is during this stage that new access tracks would be constructed (where 

necessary) and gates installed along the easement. 

The pole erection activity would comprise the transport to site of the poles, and other materials, 

the excavation of pole foundations, erection of the poles and the completion of foundations. 

The stringing phase would involve the installation of the insulators and fittings on the poles. The 

conductors would then be run out, tensioned and clamped onto fittings. Following work would 

involve fitting of pole accessories and a final inspection. 

	

4.5 	LINE MAINTENANCE 

Line maintenance would comprise the following activities: 

periodic visual inspection of conductors, insulators and poles from the ground; 

cleaning and replacement of line components as required; 

maintenance of vegetation profile; and 

visual monitoring of easement condition to identify problems such as erosion and weed 

infestation. 

Permanent access to the poles would be required for maintenance and an all weather access track 

will be constructed where necessary. 

I 
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5.0 PROJIECT AREA ENVIRONMENT 

	

5.1 	II'tTRODUCTION 

This section provides a description of the environment potentially affected by the construction, 

operation and maintenance of the proposed Manjimup to Beenup transmission line. 

	

5.2 	BIOPHYSICAL ENVIRONMENT 

5.2.1 Climate 

The study area experiences a temperate mediterranean climate characterised by cool, wet winters 

and warm, dry summers. The seasonal rainfall results from westerly frontal systems bringing 

moist air from the ocean. 

Mean monthly minimum temperatures in the area are lowest in winter and range from 8.1°C at 

Margaret River to 9.7°C at Manjimup and 10.2°C at Pemberton. Mean monthly maximum 

temperatures peak in summer, with Margaret River recording 28.1°C, Manjimup 20.2°C and 

Pemberton 20.0°C. 

Average annual rainfall is 1,197mm at Margaret River, 1,055mm at Manjimup and 1255mm at 

Pemberton. Rain falls predominantly in winter with most of the rainfall being received between 

April and October. Heavy rain brings local flooding along the Donnelly River, and the Scott 

Coastal Plain is often water logged. 

The most prevalent winds at Margaret River are south-easterlies and south-westerlies. 

South-easterlies are most common in summer and autumn, especially at 0900 hours. 

South-westerlies occur most often in winter and spring at 1500 hours. North-westerly winds also 

occur at these times. The passage of cold fronts brings the strongest winds, which frequently bring 

down large branches and old and diseased trees. 
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5.2.2 Geomorphology 

There are three geomorphic regions affected by the corridor options: 

the Darling Plateau, traversed by the corridor from Manjimup to just east of the Vasse 

Highway; 

the Darling Scarp, crossed by the route as it proceeds westward down Coronation Road to 

the Vasse Highway; and 

the Scott Coastal Plain, which the remainder of the route crosses from the Vasse Highway 

to the Beenup Mineral Sands Mine. 

5.2.3 Surface Hydrology 

The surface hydrology features of the study area which are likely to be affected by the corridors, 

can be broadly divided into two classes: 

defined drainage lines; and 

wetlands. 

Defined Drainage Lines 

Most of the well defined drainage lines occur on the Darling Plateau. The major drainage 

potentially affected by the transmission line is the Donnelly River. The hydrology of the region 

and associated water quality is very sensitive to salinity and sediment loads produced by activities 

within the catchment. Clearing for forestry and/or transmission lines can, if not managed properly, 

increase salinity and sediment loads through changing the water balance and increasing erosion 

through surface runoff. 

Wetlands 

The vast majority of wetlands found in the study area occur in the poorly drained geomorphic unit 

of the Scott Coastal Plain. 

Small, localised wetlands also occur on the Darling Plateau near drainage lines, and are often 

associated with groundwater soaks or springs. An example of these wetlands lies adjacent to (but 

upstream of) the route as it turns from Palings Road to follow Coronation Road. 
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These wetlands can potentially be affected by the transmission line both directly through 

foundation or road access construction, and indirectly through drainage changes resulting from line 

construction. 

5.2.4 Vegetation 

The vegetation of the study area has been mapped at a scale of 1:250,000 by Smith (1972, 1973) 

and at a scale of 1:1,000,000 by Beard (1981). Beard (1981, p.124) shows the study area as 

belonging to the Nornalup, Chapman and Scott River vegetation systems. 

The dominant vegetation east of Vasse Highway in the 200m wide transmission line corridor is 

indicated at a scale of 1:50,000 on Figures 3 to 8. The vegetation crossed by the corridor from the 

Manjimup substation to Beenup is described in Appendix B. 

The principal vegetation types in the Beard Vegetation Systems represented in the study area are: 

Nornalup System 

Extends from the Donnelly River Valley, north-west of Manjimup, south and south-east to 

Irwin Inlet. Karri (Eucalyptus diversicolor) forest is found mainly on red earths. Jarrah 

(E. marginata) and Marri (E. calophylla) are prominent where soils are lateritic or sandy, 

respectively. On poorly drained lower slopes there is often a sequence from Yarn (E. 
patens) or Bullich (E. megacarpa) to thickets, then to reeds, with increasing wetness. This 

system is represented mainly in the eastern part of the study area, east of Vasse Highway. 

Chapman System 

The Chapman System is the characteristic vegetation unit of the Blackwood Plateau. The 

general cover consists of Jarrah-Marni forest, frequently stunted by poor drainage 

conditions. Eucalyptus megacarpa and E. patens may occur locally while low woodlands 

of Melaleuca preissiana and Banksia spp. occupy damp sites. Where there has been 

dissection, a yellowish clay loam is exposed on pediments and carries scrub of small 

stunted Jarrah, numerous shrubs and the grass tree Kingia australis. This system is 

poorly represented in the western part of the study area, west of Vasse Highway. 



- 15 - 

o 	The Scott River System 

On extensive stretches of seasonally swampy flats between and south of forests in the 

Chapman System there is largely Jarrah-Banksia low woodland with Melaleuca and an 

understorey of small shrubs and sedges. With a still higher water table sedgeland occurs, 

and where water is trapped by dunes there are small rush and sedge-filled swamps and 

lakes. Isolated hummocks of lateritic material support Jarrah in forms from forest to low 

woodland, and sandy ridges support Banskia low woodland. At and to the north of the 

Scott River there is a unique Viminaria scrub on sheet laterite. 

Where land has been cleared for agricultural and urban purposes, there is pasture, with or without 

an overstorey of remnant trees. 

Significant Vegetation 

Two areas of high quality Karri forest were identified during surveys of the corridor. Both are 

narrow bands under lOOm wide in gullies south of Coronation Road (indicated in Figure 4) and 

both are next to clear-felled coups. Neither is as extensive as some of the Karri forest along 

Waistcoat Road, nor does it have as high conservation value, principally because the dominant 

Karri trees are smaller than those along Waistcoat Road. 

The western band is the only area of virgin forest shown on current CALM/ARC (Australian 

Heritage Commission) maps of the Southern Forest Region as being crossed by the corridor (ARC, 

pers. comm.). It is in a neck of the Donnelly subarea in the Gray Forest Block which has been 

proposed for listing on the Register of the National Estate. This band of Karri forest and the track 

running through it which coincides with the transmission line route are shown in Plate 4A. 

Vegetation in Beavis East Forest Block, south of Palings Bridge, has also been identified as 

significant because it too is in the Donnelly subarea and is on the Interim List of the Register of 

the National Estate (Australian Heritage Commission and Department of Conservation and Land 

Management, 1992, Volume 1, Figure 3). It is "an expression of vegetation community diversity 

of high to very high national estate significance" (Delahunt pers. comm.) outside the corridor. Part 

of this forest next to Palings Road, a mixture of Karri, Yarn, Marri and Peppermint, is shown in 

Plate 4B. 
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Significant Flora 

Flora surveys in and near the corridor in May 1991 and June 1993 identified no significant species 

in the eastern section of the corridor, east of Vasse Highway. In the western section, west of Vasse 

Highway, ten significant species were identified. These ten species are listed, along with their 

conservation codes, distributions and flowering times, in Table 1. One of the ten species, 

Villarsia lasiosperma, an herbaceous plant, is no longer designated as a Declared Rare or Priority 

Species. The other nine species, all shrubs under 2m tall, are Priority Species. 

TABLE 1 

SIGNIFICANT FLORA IN PROJECT AREA 

Species Conservation Code Distribution Flowers 

Adenanthos detrnoldii P4 Scott R., Blackwood R., Aug-Nov 
Dennis Road 

Amperea vol ubilis . Scott R. Road - Nov-Mar 
Jangardup - Albany, 
Storry Block 

Aotus carinata P4 Scott R. plain, Sep-Nov 
Dennis Road 

Astartea sp. (Scott it) P4 Scott it, Lake Jasper, Dec-Feb (-Apr) 
(D.B. 88233) Storry Block 

Grevillea manglesioides P2 Scott it, Canebreak Oct 
ssp. papilosa? 

Hemigenia glabrescens? P2 Scott R. . Albany, Jan 
W. of Raynor Road 

Hypocalymma sp. aff. P4 Scott R. . Northcliffe, Nov-Dec 
cordifolium E. of Dennis Road 

Jansonia formosa PS Walpole . Scott R. - Nov-Jan 
Margaret it, E. of 
Dennis Road 

Melaleuca basicephala P4 Scott R., Jangardup Dec 

Villarsia lasioperma - Esperance . Scott R.. Sep-Nov 
Busselton 

There are also six other priority species and two declared rare flora species which have been 

recorded in the general area in habitats found in and near the eastern section of the corridor and 

in the Storry Forest Block. These eight species and the ten listed in Table 1, plus one recorded 

in the Paget Nature Reserve, are listed in Table Bi of Appendix B. 
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Aid of these species are herbaceous plants or shrubs no taller than 2m. Consequently, the impact 

of the project on any of these species which may be represented in the easement should be minimal 

and insignificant. However, SECWA recognised that it is legally bound to obtain special written 

consent of the Minister for the Environment prior to disturbing any Gazetted rare species. 

Table B1 and the maps in Appendix B provide more information about these species. 

5.2.5 Fauna 

The study area consists of a mixture of cleared pasture land and native vegetation (including State 

Forest, Nature Reserves, and remnant vegetation on private properties). No specific field surveys 

for fauna have been undertaken for this project. However, several fauna surveys have been 

undertaken in the study area. 

Mammals 

A total of 28 native mammal species have been recorded (five macropods, four possums, four 

dasyurids, the southern brown bandicoot (Issodoon obesulus), the numbat, the echidna 
(Tachyglossus aculeatus), the dingo (Canis familiai-is dingo), two rodents and nine bats). 

Some species are widespread, namely the western grey kangaroo (Macropus fuliginosus) and two 
bats (Pipistrellus tasnianiensis and Eptesicus regulus). Many others are widely distributed but are 

locally confined to particular habitats. Several species previously observed in the region are now 

thought to be extinct within the area, including Bettongia lesueur, Macrotis lagotis, Phascogale 

calura and Potorous tridactylus. 

Few of the mammals recorded in the surveys (How et al., 1987; McEvoy, 1990; Ninox Wildlife 

Consulting, 1990) have changed conservation status during the last forty years or more. Numbers 

have has declined slowly, however, and contraction of ranges for mammals has occurred commonly. 

How et at. (1987) attribute the contraction in range to a combination of the accumulated effects 

of changed fire regimes, land clearance for agriculture, predation, competition and disease. 

McEvoy (1990) found that habitat discontinuities and isolation may also have contributed to the 

changed status of mammals. Further clearance of land would undoubtedly continue the existing 

trend of habitat loss which is occurring throughout the south-west of Western Australia. 
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Birds 

Some 144 species of birds have been recorded in the southern forest region although this number 

includes some coastal species. The Karri is generally less well-endowed with species than the 

Jarrah forest and the marginal woodlands. 

Several species are considered to be rare although only one, the ground parrot (Pezoporus 

wallicus), has not been sighted in recent times. 

Reptiles 

Christensen et al. (1985) recorded 32 reptile species in their surveys although at least several more 

species have previously been recorded or may extend into the area from adjacent areas. This is 

quite a small number for a large diverse area and is attributed to the cool moist climate. The 

greatest diversity of species is observed in the margins of the main forest belt. Sandy soils and 

areas of bare ground are the favoured habitats. 

Geckoes, legless lizards and dragons are poorly represented in the area. One turtle, the oblong 

turtle (Chelodina oblonga) is common throughout the region. Snakes are poorly represented (nine 

species) and skinks well represented (19 species). 

There is no evidence based on soil types or habitats or other information to suggest that there may 

be rare or restricted reptiles in the study area. 

Amphibians 

Some 15 species of frogs were recorded by Christensen et al. (1985) although several more are 

thought to occur in the region. Many of the species appear very tolerant of change in their 

environment as evidenced by their common occurrence in farmland. 

Two endangered species of frogs occur within the study area. The frogs, about the size of a 

thumbnail, are Geocrinia laba ssp. nov. and G. vitellina ssp. nov. G. alba is confined to a few sites 

in the Witchciffe - Karridale area and in damp sites along the Blackwood River. G. vitellina is 

confined to small seepages on a few creeks north of the Blackwood River. These areas are subject 

to special management plans prepared by CALM and are over 10km from the transmission line. 
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Rare and Endangered Fauna 

The latest listing of rare species was published in the Government Gazette for 16 November 1990. 

Any of these species whose known or likely range extends into the study area are listed in Table 2. 

TABLE 2 

RARE AND ENDANGERED FAUNA IN STUDY AREA 

Scientific Name 	 I 	 Common Name 

MAMMALS 

Bettongia penicillata Woylie 

Myrmecobius fasciatus Numbat 

Bettongia lesueur Boodie 

Macrotis lagotis Dalgyte 

Phascogale calura Red-tailed wambenger 

Potorous tridactylus Long-nosed potoroo 

Macropus eugenii Tammar wallaby 

Pseudocherius peregrinus Common ringtail possum 

Dasyurus geoffroii Chuditch (in Bramely Forest Block) 

BIRDS 

Falcunculus frontatus Crested shrike-tit 

Emblema oculata Red eared firetail 

Pezoporus wallicus Ground parrot 

Falco peregrinus Peregrine falcon 

Introduced Fauna 

The major introduced species in the study area are mammals. Their distribution and abundance 

are documented by Christensen et at. (1985). Table 3 lists introduced mammals established in the 

area, with comments on their distribution. 
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TABLE 3 

INTRODUCED MAMMALS 

Scientific Name Common Name Status 

Rattus black rat near water, human habitation 

Mus museulus mouse widely dispersed 

Oryctolagus cuniculus rabbit near farmland 

Felis catus cat widely dispersed 

Vulpes fox widespread 

Mustela putoris ferret rare 

Capra hircus feral goat in pockets 

Sus scrofa feral pig spreading 

Equus caballus horse in pockets 

Aquatic Life 

Twelve native species and five introduced species of freshwater fish have been collected in the area 

(Christensen et al., 1985). With the exception of the mullett (Mugil cephalus) and the pouched 

lamprey (Geotria australis) all the native species are endemic to the south-west region. Several 

species occur in forest streams only and have a very restricted range. Others which extend into 

the brackish estuaries appear more widespread. 

The marron (Cherax tenuimanus), a large native freshwater crustacean, and a few smaller 

crustacea occur in the region. The marron is the major target of a small recreational fishing 

activity. 

5.3 	SOCIO-ECONOMIC ENVIRONMENT 

The area traversed by the corridor, 320km south of Perth, is shown on Figure 1. Traditionally, the 

area's main industries have been dairy farming, beef cattle farming and timber production. 

However, the discovery of heavy mineral sands in the area in the 1940s-1950s, the rapid 

development of a wine-making industry and the growth of tourism have led to a broadening and 

diversification of its economic base. The region has also proved popular to many people seeking 

an alternative lifestyle or a place to retire. 
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5.3.1 Local Government 

The three local government authorities directly affected by the transmission line options are: 

Manjimup Shire - with the town of Manjimup lying north of the east end of the corridor 

and Pemberton south of it; 

Nannup Shire - with the town of Nannup lying north of the centre of the corridor; and 

Augusta-Margaret River Shire - with the towns of Augusta and Karridale lying west of the 

corridor and Witchcliffe and Margaret River north-west of it. 

5.3.2 Human Population Affected 

The population of the study area is principally located in the major towns of Augusta, Nannup and 

Manjimup. Areas of future residential growth could reasonably be expected to occur mainly near 

existing townsites and coastal areas. The communities potentially affected by the Palings 

Road/Coronation Road option include farmers and small lot lifestyles. There are six properties 

along or near the corridor, four are at the Manjimup end and two are at the Beenup end. 

5.3.3 Land Use 

The land uses potentially affected by the Palings Road/Coronation Road option include the 

following: 

agriculture - grazing, agro-forestry; 

State Forest - conservation, forestry; 

tourism activities - Bibbulmum track, touring, canoeing, sightseeing; and 

0 	timber and mineral sands transport. 
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5.3.4 Economic Profile 

The predominant industry employers are (in order of importance): 

agriculture, forestry, fishing and hunting; 

wholesale and retail trade; 

community services; 

manufacturing; and 

construction. 

The Jangardup Mineral Sands mine is expected to be commissioned in mid 1994, and the mining 

industry is then expected to also become a major employer. 

5.3.5 Transport 

The major roads within study area are the Vasse and Bussell Highways. The approval of the 

Jangardup and Beenup mineral sands mines was dependent on resolution of transport issues 

associated with heavy haulage of mineral sands product to Bunbury. As a result, the Main Roads 

Department submitted a Public Environmental Review outlining the Sues Road to Capel minerals 

sands road option (Main Roads Department, 1991). The upgrading and construction of the 

transport route is currently under way. 

5.3.6 Community Infrastructure and Services 

Manjimup, Nannup and Augusta are the principal population centres within the study area. These 

centres also contain most of the existing infrastructure and community services which exist in the 

area. All the facilities which could be expected to be associated with medium towns (e.g. hospitals 

and other medical facilities, emergency services, cultural and natural resources, sporting facilities, 

etc.) are present. 

5.3.7 Ethnography and Archaeology 

No surveys for Aboriginal sites of archaeological or ethnographic significance have been specifically 

carried out for this project. The area undoubtedly contains important sites, e.g. the Devil's Lair 

reserve. A survey for sites of Aboriginal significance will be carried out prior to clearing 

commencing along the route. 
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5.3.8 National Estate 

A search of the Register of the National Estate (Australia Heritage Committee, pers. comm.) found 

three areas which are currently listed in the Register of the National Estate and are near, but not 

crossed by, the corridor option: in Iffley Forest Block (north of Coronation Road), Paget Nature 

Reserve and Chester Nature Reserve. The area south of Palings Bridge, in the Beavis East Forest 

Block, is on the Interim List of the Register (Australian Heritage Commission and Department of 

Conservation and Land Management, 1992, Volume 1, Figure 3). 

The Register of the National Estate is an inventory of national estate places, i.e. places assessed 

by the Australian Heritage Commission (AHC) as having "aesthetic, historic, scientific or social 

significance or other special value for future generations as well as for the present community' 

(Australian Heritage Commission, 1991). 

The Register alerts planners and the community at large to the heritage value of places in the 

Register. Listing in the Register is not a land management decision, and the Australian Heritage 

Commission Act does not give the Commonwealth Government any rights to acquire or manage 

property. Nor does listing in the Register legally bind state and local governments and private 

owners in any way (Australian Heritage Commission, 1991). 

The AHC and CALM jointly carried out a regional study in the Southern Forest Region to assess 

places of national estate significance and to develop guidelines for the regional protection of places 

identified as being significant (Delahunt pers. comm.). Forty-four places have been assessed as 

having national estate values above the threshold for significance. These areas are referred to as 

Indicative Areas and include the Giblett-Hawke Indicative Area, of which approximately 1,500m 

is crossed by the corridor option. The area crossed by the corridor is in the Donnelly subarea, 

which has been identified by the Australian Heritage Commission and the Department of 

Conservation and Land Management, (1992, Volume 3). The AHC values impacted by the corridor 

within the Donnelly subarea are extensive undisturbed forests and high vegetation diversity. 

However, a significant portion of the area crossed by the transmission line has been logged in 

recent years (Plate 2). 

The area crossed by the corridor is being considered for inclusion in the Interim List of the 

Register of the National Estate. 
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As a result of the long history of European settlement within the south-west, many items of built 

or historical heritage interest also exist, mostly in townsites but also in forest areas, e.g. One Tree 

Bridge. 

5.3.9 Visual Resources 

CALM has mapped the area traversed by the preferred route option to define Visual Landscape 

Management (VLM) zones. The zones have been identified using a number of criteria namely: 

Scenic Quality Class - using high, moderate or low classifications; 

Distance Zones - foreground, midground, background; and 

Sensitivity Levels. 

Using a matrix formula, the VLM zones have been mapped along the corridor to define the three 

categories described below: 

Visual Landscape Management Zone A: 

VLM Priority-High 

VLM Objective-Maximum Retention of Visual Quality: 

- 	Avoid forest operations which lead to a major change in scenic quality in the short 

term. 

- 	Focus on the maximum protection of all existing visual landscape features. 

The recommended landscape alteration level would be low, least accommodating 

to visual change. 

Visual Resource Management Zone B: 

VLM Priority-Moderate 

VLM Objective-Moderate Retention of Visual Quality: 

- 	Landscape alterations may be visually apparent. 

- 	Focus on the protection of the dominant existing visual landscape features. 

- 	The recommended alteration level would be moderately accommodating to visual 

change. 
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o 	Visual Resource Management Zone C: 

VLM Priority-Moderate 

VLM Objective-Partial Retention/Enhancement: 

- 	Landscape alterations may be visually dominant but should reflect the existing 

lines, forms, colours and textures of the surrounding landscape. 

- 	Where possible, seek to optimise and enhance visual quality over the medium to 

longer term. 

- 	The recommended alteration level would be highly accommodating to visual 

change. 

These zones have been mapped for the area between Seven Day Road and Vasse Highway as 

shown on Figures 4 and 5. 

CALM has also completed seen-area analysis for the area west of the Vasse Highway. The results 

of these studies are shown on Figures 5 to 8. The route alignment along Stewart Road has been 

selected to remain clear of the area determined to be in the foreground for people travelling along 

Stewart Road. 

In general, line corridors within State Forest have a limited impact on the landscape due to the 

restricted range from which the corridor is visible. Exceptions to this occur when the line traverses 

valleys or areas of high slope. 

Where the corridor segments traverse agricultural land the area from which the proposed 

transmission line can be seen increases. 

5.3.10 Recreation 

The south-west region of Western Australia, which includes the study area, is a major destination 

for tourists and recreationists, and the Karri forest, although a relatively small portion of the 

South West, is a focus for many national and international travellers. People are also attracted 

to features such as the inlets, beaches, coastal landscapes, extensive sand dunes, rivers and specific 

recreation roads. 
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The primary routes for recreation access within the region are the South Western, Brockman, 

Vasse and Muir Highways. Throughout the region there is an extensive network of Shire and 

CALM roads. Many minor forest roads and access tracks are only trafficable to four-wheel-drive 

vehicles and trail bikes. 

The major landscape types which occur in the study area and can be classed as recreational 

resources are summarised as follows: 

the river systems, particularly the few which flow throughout the year; 

the Darling Scarp; and 

the diverse forest types, which afford a range of scenic attractions. 

A wide range of recreation activities are undertaken within the study area. Popular pursuits 

include pleasure driving and sightseeing, picnicking, fishing (coastal and inland), marroning, 

hiking, four-wheel driving and camping. There are many commercial tourist operations within the 

area which utiise both natural and man-made resources. Such activities include four-wheel drive 

safari, canoeing, hiking, horse-riding, forest tours and farm accommodation. 

5.3.11 Conservation 

There are a number of Nature Reserves and areas listed on the Register of the National Estate in 

the study area, although none are crossed by the corridor option. 

The nature reserves, including the Chester and Paget Nature Reserves, shown on Figure 8 are 

vested in National Parks and Nature Conservation Authority for the purpose of wildlife 

conservation and study. The reserves are areas in which wildlife values may not be commercially 

exploited and where forms of recreation which damage natural ecosystems are not permitted. 

The route crosses 400 metres (Figure 4 and Plate 2) of old growth Karri forest and associated 

vegetation types in part of the Donnelly subarea of the Giblett-Hawke Indicative Area. The 

subarea is currently being assessed by the AHC for listing on the Register of the National Estate. 

The area has been identified as significant because it has undisturbed forest and a high vegetation 

diversity. 
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6.0 ENVIRON1,1ENTAL CONSEQUENCE AND MANAGEMENT 

The following sections on environmental consequences describe types of impacts that could be 

expected for each resource in the natural, human and cultural environments, and potential initial 

and residual impacts. For the purposes of this document, "environmental impact" has been defined 

as "a modification in the status of the environment, as it presently exists or is anticipated to be, 

from the proposed action'. 

Environmental impacts can be positive (beneficial) or negative (adverse). They can occur either 

as a primary result of the action (direct) or as a secondary result (indirect). They can be 

permanent or long-lasting (long-term), or temporary or of short duration (short-term). Impacts can 

vary in degree or magnitude from no change, or only slightly discernible change, to a total change 

in the environmental condition. 

The following sections deal with generic impacts and mitigation anticipated along the whole length 

of the transmission line. Specific impacts for each corridor option and associated commitments are 

also provided. Dieback hygiene, vegetation clearing and electromagnetic fields are discussed 

separately. 

6.1 	VEGETATION CLEARING 

6.1.1 Impact 

The clearing of State Forest and remnant vegetation for the transmission line would have an 

impact on the biological resources of the region. This impact would be directly related to the 

clearing within the 40m wide easement, and the selective felling of taller diseased trees able to fall 

on the line from outside of the easement. To reduce this impact the corridors have been 

preferentially selected to follow areas where clearing has already occurred, i.e. roads (including 

haul roads and forest tracks) and CALM's existing management boundaries. 

In general, the clearing of vegetation from the easement would follow the following procedure: 

clear all marketable timber from within the 40 metre wide easement; 

clear all vegetation from the 40m wide easement, but allow regrowth to a height of 4m as 

shown on Figure 9; 



push all debris (unmarketable scrub and tops left after sawlogs are removed, roots, etc.) 

into a central windrow; 

burn debris, pushing up windrows until burning is complete; 

if necessary, remove any unburnt material from the easement to CALM nominated disposal 

points; 

restore all natural drainage lines, including clearing and repair of all road culverts or 

floodways; and 

repair and regrade haul road for line construction vehicles. 

The advantages of using existing haul roads and subsequently reducing impacts are: 

less physical clearing is necessary because the already cleared road falls within the forty 

metre easement for much of its length; 

existing drainage flows can be maintained throughout construction; 

it is not necessary to construct a new maintenance track for the completed line, with the 

attendant call for gravel extraction thus mmimised or entirely obviated; 

the dieback risk of importing new road materials is reduced or entirely obviated; and 

the road, on completion of the line, becomes a shared facility useable by SECWA, CALM 

and their respective contractors. 

6.1.2 Management 

As discussed, the clearing requirements would be dependent on the possibility of trees falling on 

the line. SECWA clears all tall trees within the 40m easement as standard practise. Because 

trees up to 50m high occur in the study area, SECWA has developed two clearing prescriptions: 

clearing in forest on the Darling Plateau; and 

clearing in forest on the Scott Coastal Plain. 

SECWA undertakes to ensure that the clearing methods and proffles described in Sections 6.1.2.1, 

6.1.2.2, 6.1.2.3 and 6.1.2.4 are enforced during the construction and operation of the transmission 

line (Commitment 1). 
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6.1.2.1 Clearing Within Easement 

The 40m easement would be cleared of all vegetation as described in the previous section. 

Vegetation would be able to regenerate to a height of 4m; however, this regeneration would be 

controlled to reduce the bushfire risk associated with high fuel loadings. 

The minimum height of the conductors at mid span is 6.7 metres. To avoid flash-over risks, a 

clearance of 2.7 metres is required between the conductor and the vegetation. Figure 9 shows the 

proposed clearing profile. 

It is envisaged that within State Forest, CALM would undertake the felling and removal of timber, 

and their contractors would push the remaining vegetation into windrows for disposal by burning. 

Stumps would be retained wherever possible. Where stumps are not retained windrowing of 

vegetation would be carried out using a bulldozer blade raised 5-10cm above the surface or a front 

end loader fitted with a scrub rake. This would leave the topsoil and root stock intact, encouraging 

quick regeneration and minimising potential soil erosion. 

On private properties the clearing within the easement will be similar, however SEC WA would fell 

and remove the timber in consultation with the registered land proprietor. 

6.1.2.2 Darling Plateau 

Tall forest, greater than 20m high, occurs along the corridor between the Manjimup substation and 

the Vasse Highway. These forests typically occur on the deeper soils found between the 

Vasse Highway and Manjimup and generally include Karri. 

Specific clearing prescriptions have been developed for these areas. Within the 40m easement the 

clearing would follow that described in Section 6.1.2.1. Outside of the easement all trees assessed 

by CALM as being damaged/diseased and able to fall on the line would be selectively felled. The 

proposed clearing profile is shown on Figure 9. 

Most of the Karri encountered on the Palings Road/Coronation Road route is regrowth forest 

estimated to have a maximum height of around 50 metres. 
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All tall forest occurs on CALM land, and felling, removal of timber, and the windrowing and 

burning of debris would be carried out by CALM. 

6.1.2.3 Scott Coastal Plain 

Most of the forest impacted by the corridor is JarrahlMarri woodland with average heights of 20m. 

In these areas selective felling of diseased/damaged trees able to fall onto the line from outside of 

the 40m easement should be minimal. Again, this activity would be carried out by CALM. 

6.1.2.4 Easement Maintenance 

The easement would be maintained for the life of the line in accordance with the appropriate 

vegetation profile shown on Figure 9. 

The understorey that remains during the line operation would not reach sufficient height to cause 

a flash-over. There would, however, be germinating seed of the upper canopy trees, and it would 

be necessary to selectively remove this regrowth. 

The regrowth material would be cut as saplings, every two to five years (depending on species) and 

dragged to the centre clearance, to be collected by a commercial shredder/chipper. This material 

would be used as a mulch or soil stabiliser. 

Any newly created access tracks in State Forest would be a permanent feature, serving both 

SEC WA and CALM. It is expected that the easement would also be used for fire management 

purposes as the majority of the route reinforces CALM's existing management boundaries. 

Dieback hygiene procedures developed in conjunction with CALM will be maintained during the 

life of line. 
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6.2 	SOIL EROSION 

6.2.1 Impact 

The major concern for earth resources was soil erosion hazard. Locations were identified where 

erosion hazards are moderate to high, i.e. where disturbance of soils during clearing or construction 

might result in increased water or wind erosion rates. These locations include areas of high slope 

immediately east of the Vasse Highway and where the corridor crosses major drainage lines, 

e.g. the Donnelly River. 

6.2.2 Management 

In areas where impacts to soils are expected to be high, the following commitments were developed 

by SEC WA (Commitment 2): 

wherever possible, no new access would be constructed; 

no widening or upgrading of existing access road; 

permanent closure of access not required for operation and maintenance; 

position poles to avoid sensitive features; 

place poles at maximum feasible distance from major drainage crossings; and 

implement a clearing methodology developed in consultation with CALM to minimise the 

risk of soil erosion. 

6.3 	FAUNA HABITAT 

6.3.1 Impact 

Types of impacts that could potentially affect fauna resources as a result of construction and 

operation of the proposed project can be summarised as follows: 

effects on rare or endangered species or critical habitats thereof; 

effects on relatively undisturbed, rare or unique vegetation types, species, communities or 

area; 

0 	creation of barriers to the migration or movement of wildlife species; 
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alteration of the diversity of biotic communities or population numbers of plant or animal 

species; and 

increased potential for wildfires during construction. 

6.3.2 Management 

To minimise the impact on biological resources, SECWA has designed a clearing profile which 

allows the understorey to regenerate up to a height of 4m. This provides habitat for the majority 

of fauna which occur in the region and is expected to allow fauna to cross the easement under 

cover with the exception of the access track. For most of the route these tracks already exist. 

SECWA undertakes to complete flora (Commitment 14) and fauna (Commitment 3) surveys prior 

to the commencement of clearing and construction to identify habitats potentially affected by the 

line. 

In addition, SECWA will instruct all supervisory construction personnel on the protection of 

cultural and ecological resources (Commitment 24). 

6.4 	LAND USE 

6.4.1 Impact 

Impacts identified along the preferred corridor would result from direct physical interference with 

the existing and future land uses. The duration of impact was considered, i.e. short-term, 

construction-related effects versus long-term, operations effects. 

The route crosses approximately six kilometres of agricultural land, with the remainder of the 

route being in State Forest or crossing road reserves. 

6.4.2 Management 

On agricultural land, the easement would be aligned with field boundaries to the greatest extent 

practicable and the poles would be set near paddock boundaries, service roads etc., to minimise the 

impact to farm operations and agricultural production (Commitment 4). 
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SECWA will also predetermine the areal limits of construction activities as described in 

Commitment 25. 

For areas where poles are potentially visible to local residents, the structures would be located, 

wherever possible, to take advantage of vegetation backdrops and terrain to reduce viewing the 

structures on the skyline. 

Wherever possible access for construction and maintenance would be via existing roads and tracks. 

If new access is required, it would be constructed in accordance with Commitment 23 and in 

consultation with affected registered land proprietors. Also any existing roads, fences or trails 

damaged by the construction work would be repaired as detailed in Commitment 5. 

6.5 	WARREN RIVER RESERVE 

6.5.1 Impact 

The transmission line crosses 13km of the Warren Water Reserve, from the Manjimup substation 

to Record Road. Catchment clearing restrictions apply in this area, and the Water Authority of 

Western Australia (WAWA) requires that SEC WA apply for a clearing license prior to any clearing 

in the water reserve. A condition for granting the license is, normally, a commitment to reforest 

an area equivalent in size to that cleared. The location of the land to be reforested would be 

determined by WAWA in consultation with SECWA. 

Clearing of the route along this section has the potential to impact on the water quality in the 

catchment through soil disturbance and increase in siltation. 

6.5.2 Management 

SEC WA undertakes to obtain a clearing permit from WAWA prior to clearing in the Water Reserve 

and to replace an equivalent area of vegetation (Commitment 6). The location of the area to be 

reforested will be nominated by the Water Authority of Western Australia (WAWA). 

To minimise the potential impact on water quality SEC WA would ensure that the soil conservation 

methods outlined in Commitments 1 and 2 are strictly adhered too. 
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6.6 	LOCAL COMMUNITY 

6.6.1 Impact 

The impact associated with the construction and operation of a transmission line can be adverse 

or beneficial, and short- or long-term in nature. Effects may be experienced by property owners 

along the transmission line route and residents of nearby communities. The primary 

socio-economic issues associated with transmission line projects are: 

construction-period impacts with area communities in the area; 

social and economic impacts along the selected route; and 

fiscal effects with local shires. 

The influx of the construction labour force is expected to have a beneficial impact on communities 

in the area. The project will benefit local communities by increasing retail sales and generating 

employment. These impacts are short-term, lasting only for the duration of construction in the 

area. 

6.6.2 Management 

Construction of the transmission line would require approximately 60 to 65 workers. 

Since the construction work would be contracted out, it is not possible to determine the geographic 

origin of the workforce. It is expected that unskilled labour would be hired locally, and the project 

would therefore contribute to local economies during the construction period. 

The demand for temporary accommodation along the route would depend upon the workers' places 

of origin. Some may stay in motels or boarding houses in the communities nearest the construction 

sites. 

Throughout the construction of the transmission line SECWA will endeavour to keep the local 

community and interested parties informed about the progress of the project (Commitment 27.) 



- 35 - 

	

6.7 	CULTURAL RESOURCES 

6.7.1 Impact 

Direct adverse physical impacts to archaeological sites occur during ground disturbing activities 

associated with constructions, such as clearing, the preparation of pole foundations, establishing 

equipment yards and constructing access roads. Indirect adverse impacts can resuit after 

construction due to increased erosion or to improved access which makes sites more vulnerable to 

accidental or deliberate disturbance. Physical disturbance of an archaeological site, whether it is 

direct or indirect, causes a permanent loss of information and is an offence under the Aboriginal 

Heritage Act (1972-1980). 

6.7.2 Management 

To identifr sites of cultural significance SEC WA would commission a survey of the archaeological 

and ethnographic sites within the corridor prior to the commencement of clearing. The results of 

the survey would be provided to the WA Museum, and SECWA would change pole locations to 

avoid destruction of identified sites (Commitment 7). 

The identified sites would also be avoided when predetermining the areal limits of construction 

(Commitment 25). Construction personnel would also be instructed about the protection of cultural 

resources and briefed on all agreed stipulations. (Commitment 24.) 

	

6.8 	DIEBACK HYGIENE 

6.8.1 Impact 

The spread of dieback disease caused by Phytophthora species, including Phytophthora cinnamomi, 

has been linked to the movement through native vegetation of vehicles and, more particularly, 

heavy earthmoving machinery. Safeguards to prevent or minimise the spread of dieback into 

dieback-free areas of native vegetation and croplands during transmission line clearing have been 

established in consultation with CALM. These safeguards are outlined below and include 

restrictions on construction clearing following heavy rain, washdown of vehicles before moving from 

dieback to dieback free areas and a workforce awareness programme. 
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6.8.2 Management 

To minimise the risk of spreading dieback disease, CALM requires the following precautions to be 

taken: 

all clearing operations shall be completed in accordance with dieback hygiene requirements 

specified by CALM. 

The following hygiene requirements were specified by CALM and shall be met by the line 

construction Contractor. 

when working in areas not infected by dieback, the Contractor may be required to cease 

operations temporarily in sensitive areas in the event of rainfall. Recommencement of 

operations will be subject to the approval of the Forest Officer in Charge; 

the Contractor shall submit a list of all persons who will be directly engaged in the 

clearing, including part-time personnel such as relief drivers, pay officers and plant 

maintenance personnel, and any other persons who may be associated with the work; 

all Contractor's personnel, including staff not fully employed on the contract, sub-contractor 

and others, shall be instructed on hygiene requirements by CALM before they commence 

work on the route; only those persons who have been instructed in the control of dieback 

shall be permitted in the area of operation. 

the Contractor's supervisor shall liaise with CALM's Forest Officer-in-Charge for the 

section in which he is working, so that the following items can be defined: 

- 	roads and tracks which crews may be permitted to use to gain access to the line 

route; 

- 	the location of dieback along the proposed route; 

- 	the locations along the proposed route where all vehicles, plant and equipment 

must be cleaned before entering dieback free areas; and 

- 	the necessity for a cleaning down unit to be stationed at the boundary between 

dieback infected areas and areas not infected by dieback, to clean vehicles and 

equipment as they enter the uninfected areas. Vehicles shall be raised on a 

platform, e.g. rubber-belting or wood ramp during the clean-down procedure, to 

specifications satisfactory to CALM. 
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Signs defining the boundaries between dieback free, dieback infected and uninterpretable areas 

will be erected by CALM. 

Before construction commences, all vehicles, plant and equipment shall be inspected and cleaned 

to the satisfaction of the CALM's Officer-in-Charge of the relevant District, or such other officer 

as he may delegate. 

The Contractor shall provide all equipment for cleaning vehicles. This may be in the form of: 

mobile washing unit consisting of a tank of suitable capacity, coupled to a high pressure, 

low volume pump and hose with jet nozzle, all mounted on a suitable vehicle, to the 

satisfaction of CALM; and 

all washing down water shall be dosed with sodium hypochlorite. The required minimum 

dosage shall be 250m1 of chemical for 500L of water. The sodium hypochlorite dosage is to 

be renewed every 24 hours, and whenever water is added to the tank. The source of water 

will be nominated by CALM. 

It may be in the Contractor's interest to work all the dieback infected areas and the uninfected 

areas separately, so as to minimise the washing of plant and vehicles. 

SECWA makes the following commitments (Commitment 8) with regard to construction, 

supervision and site monitoring: 

a dieback 7-way test will be conducted by CALM officers; 

SECWA would work to priorities agreed by CALM; 

mapping of dieback disease status in areas of native vegetation would be arranged by 

CALM prior to construction commencing; 

wherever possible the work sequence would be carried out by dieback disease classes. If 

this is not possible, washing down of vehicles and equipment moving between these classes 

would be required; 

nominated officers from CALM and SECWA would supervise all aspects of the line 

construction to ensure that the commitments and guidelines outlined in this report are 

followed; and 

if these commitments and guidelines are breached all parties involved would be 

investigated, and where necessary, dismissed from site. 



ERM 

SECWA will ensure that these dieback hygiene procedures and any new or other management 

techniques developed by CALM be implemented for easement maintenance during the life of line. 

6.9 	ELECTROMAGNETIC FIELDS 

6.9.1 Impact 

The issue of possible health effects from exposure to power frequency electric and magnetic fields 

(EMF) has been the subject of scientific research and media comment for many years. EMF's are 

found wherever electricity is used. They are a natural byproduct of the use of electricity. They 

are present in domestic and workplace environments as well as near ordinary street distribution 

lines and high voltage transmission lines. 

The Palings Road/Coronation Road corridor avoids residential areas and crosses areas remote from 

local communities. The nearest residential building is over 300m from the line; therefore, the 

impact of EMF from the transmission line on local residents is very minimal. 

The electric and magnetic field distribution for a typical 132kV Single Circuit Transmission line 

are shown in Figure 10. 

6.9.2 Management 

SEC WA is committed to the health, safety and welfare of its employees and all members of the 

public and will always design and operate all its plants and facilities prudently within current 

health guidelines as established by Australian health authorities. One such authority is the 

Australian National Health and Medical Research Council. 

SEC WA will continue to monitor and sponsor research, and review its EMF policy in the light of 

the most up-to-date research findings on power frequency electric and magnetic fields 

(Commitment 26). 

Further discussion of EMF from transmission lines is presented in Appendix C. 
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6.10 RECREATION 

6.10.1 Impact 

The Palings Road/Coronation Road corridor crosses the following areas used for recreation: 

Bibbulmum Track - walking trail 

Seven Day Road - tourist drive 

Donnelly River - canoeing 

Vasse Highway - tourist thoroughfare 

6.10.2 Management 

Where the line crosses Seven Day Road the Bibbulmum Track, the Donnelly River and the Vasse 

Highway, the alignment would be surveyed to minimise visual impact by crossing at right angles 

and using vegetation and/or topography to screen the line from view. Clearing would be in 

accordance with Section 6.1.2 (Commitments 9, 11, 12 and 22). 

6.11 GIBLETr-HAWKE AREA 

6.11.1 Impact 

The transmission line corridor passes through 1,500m of an Indicative Area identified by the ABC 

as having significant vegetation (old growth Kar'ri). The route through this area follows the edge 

of previously logged forest, as shown on Plate 2, and utiises an existing track through the area. 

Plate 4A shows the highest quality Karri vegetation in the proposed corridor. 

The area also provides a wildlife corridor which links Iffley Forest Block with the Donnelly River. 

6.11.2 Management 

To minimise the clearing of significant forest in the Giblett-Hawke area, SECWA has selected a 

route which traverses areas already impacted by clearing, and which follows existing tracks 

(Plate 2). To further reduce the impact, SECWA makes the commitment (Commitment 10) to 

implement the following management techniques: 
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to only selectively fell diseased or damaged trees outside of the easement and able to fall 

on the line; 

to retain stumps along the easement and minimise disturbance of the soil; and 

to place poles so that only a minimum number are required within the old growth forest. 

6.12 DONNELLY RWER 

6.12.1 Impact 

The proposed transmission line crosses the Donnelly River near Palings Bridge in an area of 

relatively high slope which is visible from Palings Road. The potential for soil erosion and visual 

impact in this area is high, with siltation potentially affecting water quality. 

South of Palings Bridge is a portion of the Giblett-Hawke Indicative Area which is on the Interim 

List of the Register of the National Estate. The routing of the corridor north of Palings Bridge 

avoids this area and no significant impacts are anticipated. 

6.12.2 Management 

The transmission line would cross the Donnelly River at right angles north of Palings Bridge, and 

poles would be placed at the maximum feasible distance from the river bank (Commitment 21). 

Where access tracks are required, their base would be designed so as not to impede surface 

drainage. 

Vegetation clearing would be similar to that shown on Figures 9 and 11, with the maintenance of 

as much understorey vegetation as possible. Access across the river would be by the existing 

Palings Bridge. Within a lOOm buffer either side of the Donnelly River, minimal ground 

disturbance practises will be employed, stumps will be retained and heavy construction vehicles 

will be excluded as shown on Figure 11 (Commitment 11). 
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6.13 DARLING SCARP 

6.13.1 Impact 

Areas of high slope on the Darling Scarp which are traversed by the transmission line would be 

prone to erosion and increased risk of dieback spread. The area has also been mapped by CALM 

as having high visual quality which would be impacted by the clearing along the easement. 

6.13.2 Management 

In areas of high slope the following management techniques would be employed to minimise 

potential erosion risk and visual impact (Commitment 12). These techniques include: 

wherever possible no new access would be constructed in areas of high slope; 

construction access roads not required for maintenance would be rehabilitated to avoid 

scarring; 

new access/maintenance roads would be designed to follow the landscape contours; and 

poles would be placed to avoid sensitive features, including rock outcrops, drainage lines 

and the Vasse Highway. 

To further reduce potential visual impact, the corridor has been aligned to minimise the potential 

for travellers along the major roads to view the easement running up the scarp. The corridor also 

turns to cross the Vasse Highway at a 90° angle (Plate 3) which further reduces the potential 

visual impact to travellers. 

6.14 STORRY FOREST BLOCK 

6.14.1 Impact 

CALM has indicated to SECWA concern about the possible occurrence of rare flora within the 

Storry Forest Block, west of the Vasse Highway. SECWA commissioned a rare flora survey in 

May 1991 (Dames & Moore, 1991), which concluded that significant species found in the zone of 

the transmission line route in May 1991, and others which are likely to occur there, are all low in 

stature (see Section 5.2.4). 
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Consequently, construction and maintenance of a transmission line should have limited direct 

impact on the significant species if care is taken to minimise disturbance. 

6.14.2 Management 

Measures that would minimise disturbance include (Commitment 13): 

avoidance of the wetland areas (reflected in the alignment parallel to Stewart Road as 

shown on Plate 3); 

spanning significant species sites (not erecting poles within them); 

locating the access track outside significant species sites; 

not digging, clearing ground cover or grading any part of significant species sites; 

restricting traffic across significant species sites to that required for laying out the 

conductor; and 

maintaining clearance levels at heights well above those of significant species. 

SECWA has made a commitment (Commitment 14) to complete a spring survey to confirm the 

presence/absence of rare flora along the corridor. The results of the survey will be made available 

to relevant authorities, and where necessary the line route would be altered to avoid sensitive 

areas. 

SECWA also recognises that it is legally bound to obtain special written consent from the Minister 

prior to disturbing any Gazetted rare species. 

6.15 PAGET AND CHESTER NATURE RESERVES 

6.15.1 Impact 

Approximately 7km of the Manjimup to Beenup Corridor passes within 500m of the Paget and 

Chester Nature Reserves (Map 7). Public concern about the impact of road construction on 

drainage flows into the Paget Reserve has lead SECWA to formulate the following commitment 

(Commitment 15) to minimise potential impact. 
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6.15.2 Management 

Within the catchment area for Paget Nature Reserve SECWA would construct access to the 

transmission line using, to the satisfaction of CALM, the following guidelines: 

wherever possible SECWA would use local road base to provide colouring sympathetic to 

the area, and to reduce the possibility of introducing dieback; 

the access road would closely follow the existing ground profile to minimise cut and fill 

requirements, visual impact, erosion and disruption to surface water movement; 

the access road crown would encourage drainage to the edge of the track; and 

culverts would be installed where the gradient of the profile is locally too steep (creeks and 

drainages). 

6.16 NOXIOUS WEEDS 

6.16.1 Impact 

The movement of vehicles along the proposed corridor during construction and operation of the 

transmission line has the potential to spread weeds that already occur in the area. As vehicles 

already travel along the existing tracks, the increased risk of introducing or transporting seeds 

from weed species is not considered to be high. 

6.16.2 Management 

SECWA would comply with the regulations and requirements of the Agricultural Protection 

Board (APB) at all times (Commitment 16). It is anticipated that by washing vehicles for dieback 

hygiene, the potential for seeds to be introduced and transported during construction will be 

reduced. 
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6.17 VISUAL RESOURCES 

6.17.1 Impact 

The clearing of vegetation from the easement, the construction of access roads and the erection of 

poles all impact on the visual resources of the region. In general terms, the corridor traverses two 

landscape types, the first when passing through forest which has high scenic value, i.e. Karri 

forest, and the second when crossing significant landforms such as the Donnelly River and the 

Darling Scarp. 

6.17.2 Management 

Two management techniques are available to reduce the potential impact of the transmission line 

on the visual resources of the region. 

Regrowth under the transmission line significantly reduces the visual contrast evident within other 

easements in the region. The regrowth is expected to hide the pole bases and screen views along 

the easement from roads and recreational trails. (See Commitment 1 - Clearing Profiles). 

The second technique uses easement alignment. When the line enters State Forest from 

agricultural land a bend in the line is designed to reduce views along the easement ie at the 

Manjimup and Beenup ends of the route. This technique is also employed when the route crosses 

the Vasse Highway (see Figure 1, Plate 3) (Commitment 12 and 21). 

The route also uses existing road buffer reserves along Coronation Road and Stewart Road to 

further reduce visual impact. 

6.18 FIRE 

6.18.1 Impact 

Accidental fire during construction and resulting from flash-over during operation has the potential 

to severely impact the vegetation and fauna of the region. 
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6.18.2 Management 

SEC WA has designed a clearing profile which provides adequate clearance to minimise the risk 

of flashover. 

Prior to construction SEC WA will instruct the contractor to do everything reasonably within their 

power to prevent and suppress fires on or near the easement, including making available such 

construction and maintenance forces as may be reasonably obtainable for the suppression of such 

fires. SECWA will also comply with Bushflre Board requirements (Commitment 17) 

6.19 CONSTRUCTION SITES 

6.19.1 Impact 

During construction, areas may be required for storage of construction materials and vehicles. 

There may also be a requirement for construction roads, which would not be required for 

maintenance purposes. 

6.19.2 Management 

All construction sites will be selected in accordance with Commitment 20. 

All construction access roads and material storage sites will be restored to their prior state insofar 

as is practical. All construction roads will be completely obliterated (referred to the natural 

contour) and "put to bed" by harrowing or drilling and seeding (if required) or simply, where 

practical, let return to their natural state, as specified by the private registered land proprietor 

or CALM. The method of restoration will normally consist of returning disturbed areas back to 

their natural contour, cross drains installed for erosion control, placing drains back in the road and 

filling ditches (Commitment 18). 
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6.20 WASTE DISPOSAL 

6.20.1 Impact 

During construction, waste materials will be accumulated along the route, These wastes have the 

potential to spread through the forest, reducing the visual amenity and potentially reducing 

surface and groundwater quality. 

6.20.2 Management 

SECWA will instruct the contractor to remove or dispose of all waste caused by its activities in a 

manner satisfactory to the registered land proprietor. The term "waste as used herein means all 

discarded matter, including but not limited to human waste, garbage, oil drums, petroleum 

products, ashes and equipment. Construction areas will be maintained in a sanitary condition at 

all times and garbage and refuse at these sites will be disposed of on a daily basis. Hazardous or 

toxic waste generated or used on site will be disposed of in a manner consistent with health 

authority guidelines (Commitment 19). 

6.21 CAMP SITES 

6.21.1 Impact 

During construction temporary camp sites may be established for the construction crew. Poorly 

sited camps could impact on significant vegetation, increase erosion, and reduce water quality. 

6.21.2 Management 

Camp sites will be selected in consultation with relevant authorities to comply with the following 

requirements (Commitment 20): 

no camp sites shall be located in vested reserves, eg National Parks and Flora and Fauna 

Reserves; 

camp sites shall not be located on the flood-plains of major rivers or streams; 

wherever possible and practical, camp sites shall be located adjacent to construction sites; 

and 
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wherever possible and practical, camp sites shall be located adjacent to, or as close as 

possible to, existing access roads. 

Every effort shall be made to establish camps in areas with the following characteristics: 

soil conditions are suitable for sewage effluent disposal; 

no excavation is required prior to camp establishment; 

some form of environmental degradation exists in the area; and 

minimal visual impact would result from the establishment of a camp site. 

Existing cleared sites will be selected wherever possible 



7.0 CONCLUSIONS 

This CER identifies the potential impacts associated with the implementation of the proposal for 

the Palings Road/Coronation Road 132kV transmission line between SECWA's Manjimup 

substation and the Beenup Mineral Sands Mine. 

The commitments and mitigation procedures developed by SECWA will ensure that the impacts 

associated with the project are effectively managed and that the project is environmentally 

acceptable. 

The Palings Road/Coronation Road option has a number of advantages over the Palings 

Road/Waistcoat Road option which was presented as the preferred corridor in the 1991 CER. They 

are as follows: 

it impacts upon less forest judged to have high to very high national estate significance 

(1.5km vs 18km); 

the karri forest along the Palings Road/Coronation Road corridor, although having some 

areas of high quality, does not have the same consistently high conservation value as does 

that encountered along Waistcoat Road; 

crosses only 6km of agricultural land (9km for the old Palings RoadlWaistcoat Road 

option); 

a much smaller area of previously unlogged forest is affected by the Palings 

Road/Coronation Road option; and 

fewer private properties are affected by the Palings Road/Coronation road option (6 vs. 10). 

The proposed Palings Road/Coronation Road option also has benefits when compared to the Picton 

via Great North Road option, which received environmental approval from the Minister for the 

Environment in 1992. The Palings Road/Coronation Road option: 

is approximately 25km shorter than the Picton option; 

affects fewer private properties than the Picton option (6 vs. 96); 

crosses only 6km of agricultural land compared with 68km for the Picton option; 

has a lower visual impact than the Picton option, which traverses large areas of treeless 

country, some of which is visible from well travelled roads; and 

0 	is a more economically viable option, due to the shorter length of the line. 
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It should also be noted that the public consultation programme established by SEC WA prior to the 

completion of the 1991 CER indicated that the community preferred SEC WA to use a route from 

Manjimup to Beenup instead of a route from Picton to Beenup. 

SEC WA acknowledges that further detailed discussion with CALM and the EPA will be required 

before the commencement of clearing for construction of the line within areas of State Forest. 
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8.0 LIST OF COMMITMENTS 

The following commitments have been developed by SECWA to reduce the potential impact of 

transmission line construction and maintenance in the study area. They would be implemented at 

the appropriate time and to the satisfaction of the registered land proprietor and/or relevant 

authority. 

1 - Clearing Profiles 

SEC WA undertakes the commitment to ensure that the clearing methods and profiles described in 

Sections 6.1.2.1, 6.1.2.2, 6.1.2.3 and 6.1.2.4 are enforced during the construction and operation of the 

transmission line. 

2 - Erosion of Soils 

In areas where impacts to soils are expected to be high, the following commitments were developed 

by SEC WA: 

wherever possible, no new access would be constructed; 

no widening or upgrading of existing access road; 

permanent closure of access not required for operation and maintenance; 

position poles to avoid sensitive features; 

place poles at maximum feasible distance from major drainage crossings; and 

implement a clearing methodology developed to minimise the risk of soil erosion. 

3 - Fauna Survey 

SEC WA will complete fauna survey for the approved corridor prior to the commencement of clearing 

and construction to identi& habitats potentially affected by the line. Where possible, poles will be 

placed to avoid sensitive habitats. 

4 - Agricultural Land 

On agricultural land, the easement will be aligned with field boundaries to the greatest extent 

practicable and the poles will be set near paddock boundaries, service roads etc., to minimise the 

impact to farm operations and agricultural production. 

In areas where poles are potentially visible to local residents, they will be located, wherever possible, 

to take advantage of vegetation backdrops and terrain to reduce their visibility on the skyline. 
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5 - Restoration 

The contractor shall build and repair such roads, fences and trails as may be destroyed or damaged 

by construction work and shall build and maintain necessary and suitable crossings for all roads, 

trails and fences that intersect the works. This would be completed under SECWA supervision and 

in consultation with affected registered land proprietors. 

6 - Warren Water Reserve 

SECWA undertakes to obtain a clearing permit from WAWA prior to clearing in the reserve and to 

reforest an area of equivalent size to the area cleared. The location of the area to be reforested will 

be nominated by WAWA. 

ArchaeologyfEthnography Survey 

Prior to clearing, SECWA will commission a survey made by an agency or contractor, of 

archaeological, paleontological, and historical sites within the area to be occupied by the line 

easement. The results of this survey will be provided to the WA Museum. SECWA, will relocate 

the proposed transmission line facilities in order avoid destruction of archaeological, paleontological 

or historic values. 

Dieback Management 

SECWA make the following commitments to control the spread of dieback: 

a dieback 7-way test will be conducted by CALM officers; 

SECWA would work to priorities agreed by CALM; 

mapping of dieback disease status in areas of native vegetation would be arranged by CALM 

prior to construction commencing; 

wherever possible the work sequence would be carried out by dieback disease classes. If this 

is not possible, washing down of vehicles and equipment moving between these classes would 

be required; 

nominated officers from CALM and SECWA would supervise all aspects of the line 

construction to ensure that the commitments and guidelines outlined in this report are 

followed; and 

if these commitments and guidelines are breached all parties involved would be investigated, 

and where necessary, dismissed from site. 
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9 - Seven Day Road and Bibbulmum Track 

Where the line crosses Seven Day Road and the Bibbulmum Track the alignment will be surveyed 

to minimise visual impact by crossing them at right angles and using vegetation and/or topography 

to screen the line from view. Clearing will be in accordance with Section 6.1.2. 

10- Giblett-Hawke Area 

SECWA makes the commitment to implement the following management techniques: 

to only selectively fell diseased or damaged trees outside of the easement and able to fall on 

the line; 

to retain stumps along the easement and minimise disturbance of the soil; and 

to place poles so that only a minimum number are required within the old growth forest. 

11 - Donnelly River 

SECWA makes the following commitment for the crossing of the Donnelly River. The transmission 

line will cross the Donnelly River at right angles and poles will be placed at the maximum feasible 

distance from the river bank. Where access roads are required, the road base will be designed so 

as not to impede surface drainage. Vegetation clearing will be similar to that shown on Figures 

9 and 11. SECWA makes the commitment to maintain a lOOm buffer either side of the Donnelly 

River within which minimal ground disturbance practices will be employed, stumps will be retained 

and heavy construction vehicles will be excluded. 

12 - Darling Scarp 

For the Darling Scarp, SECWA makes the commitment to use the following management techniques 

to minimise the potential erosion risk and visual impact. These techniques include: 

wherever possible no new access will be constructed in areas of high slope; 

construction access roads not required for maintenance will be rehabilitated to avoid 

scamng; 

new access/maintenance roads will be designed to follow the landscape contours; and 

poles will be placed to avoid sensitive features, including outcrop and drainage lines and the 

Vasse Highway. 
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13 - Storry Forest Block 

To minimise vegetation disturbance within the Storry Forest Block SEC WA makes the commitment 

to adopt the following measures when locating poles and access roads: 

avoidance of the wetland areas; 

spanning significant species sites (not erecting poles within them); 

locating the access track outside significant species sites; 

not digging, clearing or grading any part of significant species sites; 

restricting traffic across significant species sites to that required for laying out the 

conductor; and 

maintaining clearance levels at heights well above those of significant species. 

14 - Rare Flora Survey 

SEC WA makes the commitment to undertake a comprehensive spring survey of vegetation within 

the corridor, prior to the commencement of surveying and clearing. The survey of the vegetation will 

identi1r locations of rare flora and the line will be re-routed or mitigation measures formulated in 

consultation with CALM to avoid or minimise the potential impact on rare flora. 

15 - Paget Nature Reserve 

Approximately 7km of the Manjimup to Beenup Corridor passes within 500m of the Paget Nature 

Reserve (Map 3). Public concern about the impact of road construction on drainage flows into the 

reserve has led SEC WA to formulate the following commitment: 

Within the catchment area for Paget Nature Reserve SECWA will construct access to the 

transmission line using the following guidelines, to the satisfaction of CALM: 

wherever possible SEC WA will use local road base to provide colouring sympathetic to the 

area, and to reduce the possibility of introducing dieback; 

the access road will closely follow the existing ground profile to minimise cut and fill 

requirements, visual impact, erosion and disruption to surface water movement; 

the access road crown will encourage drainage to the edge of the track; and 

cuiverts will be installed where the gradient of the profile is locally too steep (creeks and 

drainages). 
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16 Weed Control 

SECWA would comply with the regulations and requirements of the Agricultural Protection Board 

(APB) at all times. 

17- Fire Suppression 

SECWA shall instruct the contractor to do everything reasonably within their power to prevent and 

suppress fires on or near the lands to be occupied under the right-of-way, including making available 

such construction and maintenance forces as may be reasonably obtainable for the suppression of 

such fires. SECWA will also comply with Bushfire Board requirements. 

18 - Rehabilitation 

All construction access roads and material storage sites will be restored to their natural state insofar 

as is practical. All construction roads will be completely obliterated (returned to the natural 

contour) and "put to bed' by harrowing or drilling and reseeding (if required) or simply where 

practical let it return to its natural state, as specified by the private registered land proprietor or 

CALM. The method of restoration will normally consist of returning disturbed areas back to their 

natural contour, cross drains installed for erosion control, placing drains back in the road and filling 

ditches. 

19 - Waste Disposal 

SECWA will instruct the contractor to remove or dispose of all waste caused by its activities in a 

manner satisfactory to the registered land proprietor. The term 'waste" as used herein means all 

discarded matter, including but not limited to human waste, garbage, oil drums, petroleum products, 

ashes and equipment. Construction areas will be maintained in a sanitary condition at all times 

and garbage and refuse at these sites will be disposed of on a daily basis. Hazardous or toxic waste 

generated or used on site will be disposed of in a manner consistent with health authority 

guidelines. 

20- Camp Sites 

Camp sites will be selected in consultation with relevant authorities to comply with the following 

requirements: 

o 	no camp sites shall be located in vested reserves, e.g. National Parks and Flora and Fauna 

Reserves; 

0 	camp sites shall not be located on the flood-plains of major rivers or streams; 
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wherever possible and practical, camp sites shall be located adjacent to stockpile sites; and 

wherever possible and practical, camp sites shall be located adjacent to, or as close as 

possible to, existing access roads. 

Every effort shall be made to establish camps in areas with the following characteristics: 

soil conditions are suitable for sewage effluent disposal; 

no excavation is required prior to camp establishment; 

some form of environmental degradation exists in the area; and 

minimal visual impact would result from the establishment of a camp site. 

Existing cleared sites will be selected wherever possible. 

21 - Poles Locations 

Structures will be placed so as to avoid sensitive features (e.g. rare flora, water courses, etc.) and/or 

to allow conductors to clearly span the features, within limits of standard poles design. This would 

minimise the amount of sensitive features disturbed and/or reduce visual contrast. 

Road Crossings 

At highway, road or trail crossings, poles are to be placed at maximum feasible distance from the 

crossing. 

New Road Alignments 

The alignment of any new access roads will follow landform contours, provided that such alignment 

does not additionally impact resource values. This would minimise ground disturbance and/or 

reduce scarring. 

24 - Personnel Instruction 

Prior to construction, all supervisory construction personnel will be instructed by SECWA and 

CALM officers on the protection of cultural and ecological resources and will be briefed on all agreed 

stipulations. 

25- Areal Limits of Construction 

The areal limits of construction activities will be predetermined by SECWA in consultation with 

registered land proprietors, with activity restricted to and confmed within those limits. All 

construction vehicle movement outside the easement will be restricted to predesignated roads. 
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Electromagnetic Fields 

SECWA is committed to the health, safety and welfare of its employees and all members of the 

public and will always design and operate all its plants and facifities prudently within current 

health guidelines as established by Australian health authorities. One such authority is the 

Australian National Health and Medical Research Council. 

SECWA will continue to monitor and sponsor research and to review its EMF policy in the light of 

the most up-to-date research findings on power frequency electric and magnetic fields. 

Community Liaison 

Throughout the construction of the transmission line SECWA will endeavour to keep the local 

community and interested parties informed about the progress of the project. 
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PROPOSED 132kV TRANSMISSION LINE, MANJIMUP TO BEENUP 
(1993 PROPOSAL) 

CONSULTATIVE ENVIRONMENTAL REVIEW (CER) 

GUIDELINES 

Overview 

Environmental reviews are undertaken to protect the environment. The proponent is required to 
describe want they intend to do, what the environmental impacts may be, and how those 
impacts will be managed so the environment is protected. 

If the proponent can demonstrate that the environment will be protected, the proposal will be 
found environmentally acceptable. If the proponent cannot show the environment will be 
protected, the Environmental Protection Authority (EPA) will recommend against the proposal. 

It is the aim of the EPA to advise and assist the proponent to improve or modify the proposal so 
the environment is protected. However, environmental reviews in Western Australia are 
proponent driven, and the proponent must design and implement proposals which protect the 
environment. 

For this proposal, protecting the environment means minimising disturbance of the natural 
environment along the transmission line during construction and operation. Where impacts on 
the environment are unavoidable, proposals to mitigate these impacts are required. 

Purpose of a CER 

The primary function of a CER is to provide the basis for the EPA to make recommendations to 
Government on environmental protection. An additional function is to communicate with the 
public so that the EPA can obtain informed public comment. Environmental impact assessment 
is quite deliberately a public process. 

Objectives of the review 

The Consultative Environmental Review should have the following objectives: 

to place this project in the context of the regional environment, including the cumulative 
impact of this development; 

to explain the issues and decisions which led to the choice of this route at this place and 
time (including a brief history of the project); 

to set out the environmental impacts that the project may have; and 

for each impact, to describe environmental management steps the proponent believes 
would avoid, mitigate or ameliorate that impact. 

Environmental issues 

The CER should focus on the major issues for the area and anticipate the questions that 
members of the public will raise. Data describing the environment should be directly related to 
the discussion of the potential impacts of the proposal. Both should then relate to the actions 
proposed to manage those impacts. The advantages of the proposed route option over the 
previous preferred route (via Waistcoat Road) should be discussed. 



The critical issues for the proposal are likely to be the impact on areas listed by the Australian 
Heritage Commission on the Register of the National Estate and the impact on areas of old 
growth Karri forest. 

Other key issues for this project should be clearly identified. Their significance should be 
assessed and an appropriate level of environmental management proposed. In this case the key 
issues should include: 

proposed clearing profiles; 

dieback management; 

rare and poorly known flora and fauna; 

soil erosion; 

bushfire control; 

landscape and aesthetic values; and 

cultural impact on Aboriginal people with traditional affiliation to the land; 

plus any other key issues raised during the preparation of the report. 

Public participation and consultation 

A description of the public participation and consultation activities undertaken by the proponent 
in preparing the CER should be given. It should describe activities undertaken, dates, groups 
and individuals involved and objectives of the activities. Cross reference should be made with 
the description of environmental management for the proposal which clearly indicates how 
community concerns have been addressed. Where these concerns are dealt with by other 
departments or procedures, they can be noted and referenced here. 

Detailed list of environmental commitments 

The commitments made by the proponent to protect the environment should be clearly defined 
and separately listed. Where a potential environmental impact is identified, there should be a 
commitment to manage it. The commitments should be numbered and take the following form: 

a 	who will do the work; 

b 	what the work is; 

c 	when the work will be carried out; and 

d 	to whose satisfaction the work will be carried out. 

'All actionable and auditable commitments made in the document should be included. 



lw
d 

co: 



APPENDIX B 

VEGETATION AND RARE FLORA 

PROPOSED MANJIMUP TO BEENUP 

132kV TRANSMISSION LINE CORRIDOR 



TABLE OF CONTENTS 

Page No. 

B1.O INTRODUCTION 	 1 

B2.0 METHODS 	 1 

B3.0 VEGETATION 	 5 
B3.1 EASTERN SECTION 	 5 

B3.2 WESTERN SECTION 	 7 

B4.0 DIEBACK INFECTION 	 9 
B4.1 EASTERN SECTION 	 10 

B4.2 WESTERN SECTION 	 10 

B5.0 RARE FLORA 	 10 

B5.1 BACKGROUND: GAZETTED, PRIORITY AND OTHER SIGNIFICANT 

SPECIES 	 10 

B5. 1.1 Published Lists of Rare, Restricted and Poorly Collected Species 	11 

B5.1.2 "Significant Species" 	 12 

B5.1.3 Gazetted Rare (DRF) Species 	 14 

B5.1.4 Dames & Moore Rare Flora Database 	 15 

B5.2 SIGNIFICANT SPECIES SEARCHED FOR AND FOUND IN THE 

PROJECT AREA 	 16 

B5.3 DISCUSSIONS 	 18 

B6.0 ACKNOWLEDGMENTS 	 19 

B7.0 REFERENCES 	 19 



LIST OF TABLES 

Table No. 	 Title 

Bi 	 Significant Plant Species: Manjimup-Beenup Area 

LIST OF FIGURES 

Figure No. 	 Title 

Bi 	 Proposed Route Showing Vegetation Subsections and Rare 
Flora Locations 



VEGETATION AND RARE FLORA 

PROPOSED MANJIMUP TO BEENUP 
132kV TRANSMISSION UNE CORRIDOR 

B1.0 INTRODUCTION 

The State Energy Commission of Western Australia (SECWA) is proposing to construct 

approximately 90 kilometres of single-circuit 132 kilovolt (kV) transmission line between the 

existing substation at Diamond, about 10km south of Manjimup, and the proposed mineral 

sands mine at Beenup. The line would be constructed using concrete or steel poles 

approximately 20-30m tall and with a typical span between the towers of 250-350m. 

Running from east to west for approximately 90 kilometres, the preferred centre-line of the 

proposed transmission line route borders Lambert Road, Palings Road and the Coronation Road 

southern buffer zone, and it crosses retively short lengths of trackless State forest east of its 

crossing of the Vasse Highway (Figure Bi). It then crosses Storry Forest Block and largely 

follows South Coast Road before crossing a short length of trackless forest and finally crossing 

farm land to finish at the Beenup mine site. It also crosses farm land near the eastern end of 

the route. 

This report describes the methodology and presents and discusses the results of studies 

undertaken by Dames & Moore in May 1991 and June 1993 of a 100 metre wide zone either 

side of the preferred centre-line, the Project Area, with the objectives of: 

surveying vegetation in the 200m wide corridor; 

determining and identifying rare flora which might occur in the corridor; 

assessing amount of Karri forest in the corridor; and 

assessing quality of forest resources crossed by the route. 

The 1991 study was, in Storry Forest Block, expanded to include locations of rare flora which 

might influence the siting of the transmission line and/or associated infrastructure. 

B2.0 METHODS 

The studies were divided into four phases, the preliminary, desk-top phase, the field survey 

phase, the herbarium phase and the report preparation phase. There was some overlapping of 

the phases. 



During the preliminary phase: 

the Dames & Moore rare flora database was searched for species recorded from 

localities between Manjimup and Augusta; 

relevant literature was reviewed, including Department of Agriculture and 

Conservation and Land Management (CALM) species lists and maps and Dames & 

Moore and SEC WA vegetation and rare flora surveys crossing and near the 

transmission line route and in the same or simir types of vegetation (Dames & Moore 

1985, 1986, 1989, 1990, 1991 and others); 

enrged colour aerial photography flown in February 1986 and March 1993, satellite TM 

imagery, black and white prints of 1:25,000 scale colour aerial photography flown in 

February and March 1993 and maps were interpreted (the 1986 photography does not 

cover the first 5km of the route and the 1993 aerial photography does not cover most of 

the route west of Vasse Highway); and 

relevant CALM and other government department authorities and staff members were 

consulted. 

Field surveys of the route corridor were undertaken by Chris Robinson, Geoff McArthur and 

Dames & Moore botanists. The survey corridor was divided into an eastern section - running 

from the eastern terminus to the Vasse Highway - and a western section - running from the 

Vasse Highway to the western terminus. 

The eastern section was surveyed by Dr Arthur Weston (of Dames & Moore) between 

17 and 20 May 1991 and 25 and 27 June 1993. The western section was surveyed by 

Chris Robinson (private consultant) and Paul Armstrong (of Dames & Moore) between 20 and 

23 May 1991 and by Arthur Weston between 25 and 27 June 1993. The rejected Waistcoat 

Road option and part of the Palings Road part of the route were surveyed by Geoff McArthur 

(1991) for forest condition and quality. Arthur Weston had previously carried out rare flora 

surveys in Jarrah, Marri and Karri forests in the general area for Dames & Moore (1985, 1986, 

1989, 1990, 1991) and others. In 1991 and 1992 Paul Armstrong completed flora and 

vegetation surveys north of the western section and Chris Robinson completed surveys of Scott 

River National Park flora, south of the western section. 



MW 

Representative, high quality and, where they were found, anomalous sites were selected for 

detailed examination. Photographs were taken of some vegetation types. Access to the 

200 metre wide transmission line route corridor and along it was, where possible, by vehicle. 

Where there were no tracks and in Disease Risk Areas access was by foot. The Stony Forest 

Block was inspected from several tracks with supplementary access by foot. 

Each major vegetation type was defined by its dominant species, and in the case of forest types, 

the range of tallest understorey species. Heights of dominant trees were estimated 

subjectively, loosely following Smith (1972, 1973): A (over 30m), B (10-30m), C (under lOm). 

Canopy cover of each type was, like Smith's projective foliage cover, subjectively estimated as 

being in one of four percentage densities: 1 (70-100), 2 (30-70), 3 (10-30) and 4 (under 10). 

Presence or absence of dieback was tentatively assessed on the basis of particur dead or grossly 

unhealthy indicator species. Species used and validity of assessments are discussed in 

Section 4.0. 

The rare and otherwise significant species searched for during the 1991 vegetation and flora 

surveys are those listed in Dames & Moore (1991) Appendix A, the Dames & Moore Rare Flora 

Database, which includes Declared Rare Flora (DRF) and Priority species previously recorded 

in the general area. Undoubtedly there are species, including significant species, in and near 

the zone which have not previously been recorded in the general area. 

In June 1993 prior to the field work, CALM provided a printout of Priority and DRF species 

recorded in the Donnelly area. These listed species and other significant species recorded 

during the 1991 field work along and near the route are listed here in Table B1. Table B1 

species were sought during the June 1993 field work, although the flowering times of all except 

one the species are at other times of the year. SECWA has undertaken to continue searching 

for Priority and DRF species when they are more likely to be in flower. 

Priority and DRF species and other significant species are discussed in more detail in 

Section B5.0. 

During the herbarium phase of the study, identifications of species were confirmed, and 

flowering times, numbers of collections and other details of rare and otherwise significant taxa 

were checked. 



As all of the flora field surveys were in autumn several sterile pnt specimens were collected. 

Due to the lack of comparable material in the Western Australian Herbarium identification of 

these species could not be confirmed. These were Grevillea manglesioidos ssp. ? papillosa, 

Hemigenia glabrescens and Villarsia ? lasiosperma. 

B3.0 VEGETATION 

The vegetation of the area through which the transmission line route runs has been mapped 

and described at a scale of 1:250,000 by Smith (1972, 1973). Smith shows largely Jarrah, 

Math and Karri forests between the eastern terminus of the route and Vasse Highway and 

largely Jarrah and Main open forests and woodlands west of Vasse Highway. He also shows 

the 7km long area from 1.5km east of Dennis Road to the western end of the route as being 

largely paperbark low woodland and sedges closed herbland. However, since the 1967 aerial 

photography used by Smith was flown, a large proportion of this western area has been cleared 

and replaced by pastures. 

The vegetation along the route as observed in 1991 and 1993 is described below. Figure Bi 

- 	shows the subsections into which the route has been divided for purposes of description. 

B3.1 EASTERN SECTION 

The eastern section of the transmission line route is principally Karri, Karri-Marri, 

Marri-Jarrah and Jarrah (sometimes with blackbutt and bullich) forest. The understorey of 

Jarrah and Marri forests is dominated by species of Acacia and Bossiaea and young eucalypts 

to 4m tall, while Karri forest understorey is dominated by Karri hazel and Bossiaea laidwiana. 

Where there is stream vegetation in the eastern section it is generally (6-) 10 (-15)m tall and 

dominated by dense thickets of species of Agonis and native willow, often with 

Melaleuca microphylla, and with a dense sedge border and understorey, principally of 

Lepidosperma tetraquet rum. 
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The eastern section was divided on the basis of the vegetation observed into the following 

subsections: 

Diamond SECWA substation to eastern boundary of Channybearup State Forest Block: 

Jarrah-Marri forest (B2: to 30m) and regrowth (to 20m) west of the substation; Karri 

regeneration (Bi) along Lambert Road east of Channybearup Road; farmland (pasture) 

west of Channybearup Road. 

To Waistcoat Road: 

Karri forest (Al), mostly regeneration., >70% canopy cover and well over 30m tall, and 

with occasional individuals and patches of Marri and Jarrah; more mixed with Marri 

and more open west of Lefroy Brook; Jarrah-Marri forest at eastern end of subsection 

and near Seven Day Road and Waistcoat Road; young, dense Karri regeneration 

6-8 (->10)m tall west of Lefroy Brook on south and recently clear-felled Karri forest east 

of Waistcoat Road on south; creek vegetation at Lefroy Brook. 

To Prickly Road: 

Mainly Jam (and Marri) forest (Bl-2) to 500m west of Waistcoat Road, then mixed 

with Karri and soon becoming Karri forest (Al-2), sometimes with Marri and Jarrah, 

especially on the south side of Palings Road and near Prickly Road; thickets and sedges 

along stream north and east of Prickly Road. 

To beginning of regeneration west of Donnelly River: 

Old regeneration Karri forest (Al) on north side of Palings Bridge; mixed Karri, Marri, 

peppermint and Yarn (Blackbutt) forest (B2) and stream vegetation on south side (this 

is part of area identified by CALM and Australian Heritage Commission (AHC) as 

having national estate significance). 

To bend in Palings Road about 1,300m before junction with Coronation Road: 

Mainly young Karri forest (Al-B 1) regenerating from clear-felling since 1976 and mixed 

forest, mainly with Karri, which was selection logged earlier. Also, between the area 

west of Scatter Road that was clear-felled in 1992 and Austin Road there is good to 

high quality mature Karri (and Karri-Marri) forest; most of this forest, and adjacent 

stream vegetation, is on the north side of Palings Road. 
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Through forest to Scatter Road: 

Even-aged regenerating Karri forest (AliBi) at eastern end; boundary of heavily logged 

and relatively lightly logged Jarrah and Karri in central part of subsection; 

Jarrah-Marri (and Karri-Marri) forests and Yarn and bullich trees and 

Agonis parviceps thickets on white sand at the western end. 

To Strickland Road: 

Karri and Karri-Marri forests (mainly Al), mostly clear-felled between 1984 and 1993, 

on south side of corridor and mature or semi-mature on north side; 80-100m wide strips 

of high quality Karri forest in two gullies east of Strickland Road, one being along east 

side of neck of area bordering Strickland Road which has been identified by CALM and 

AHC as having national estate significance. 

To Vasse Highway: 

Upland Jarrah-Marri forest (Al & 2 - B2) with Karri in the east; route runs through 

Disease Risk Area (Strickland Road to Vasse Highway) and drops to Vasse Highway in 

the west, onto plain with generally more open (30-70% cover) and shorter (15-20m tall) 

Jarrah-Marri-blackbutt forest; short areas of thickets and sedge creek and wetland 

vegetation west of Strickland Road and east of Vasse Highway. 

A 1.5km part of the route - immediately east of Strickland Road - runs through a neck of virgin 

forest which is in an area nominated for listing on the Register of the National Estate. The 

route follows a track through the neck which crosses a belt of high quality Karri forest about 

90in wide. A 400m wide belt of forest in this neck is shown on CALM/AHC maps as being the 

only virgin forest crossed by the route. 

B3.2 WESTERN SECTION 

The western section of the transmission line is principally Jarrah and Jarrah-Marri woodland 

with occasional bullich and Yarn (blackbutt). The understory is dominated by bull banksia, 

Xanthorrhoea preissii, Anarthria scabra and Podocarpus drouynianus. Wetlands are frequent 

and varied, the most common associations being Banksia littoralis, Melaleuca preissiana - 

Xanthorrhoea preissii and Hakea lasianthoides, with Perkalymma ellipticum being the most 

common understory species. Riverine vegetation of Barlee Brook is Jarrah with occasional 

blackbutt, Agonis flexuosa thicket and dense sedges of Lepidosperma tetraquetrum and 

L. gladiatum. 
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The western section is divided on the basis of the vegetation observed into the following 

subsections: 

Stony Block (Vasse Highway to Black Point Road): 

Route passes over a mosaic of upland forest and low wooded wetlands. The forest is 

Jarrah and Jarrah-Marri (B2) and occurs on lateritic soils. 	Wetnds of 

Melaleuca preissiana, Xanthorrhoea preissii, Anarthria scabra, Agonis linearifolia and 

Homalospermum firmum occur on low-lying sandy soil, but are much less common than 

the forests. 

South Coast Road (Black Point Road west to near Jill Road): 

Jarrah and Jarrah-Marri forest (B2) with occasional patches of Jarrah with bullich or 

blackbutt, on sandy soils over laterite. Wetlands are dominated by anksia littoralis to 

3m tall and a canopy cover of 2 - 10% over Pericalymma ellipticum wetlands on sandy 

lafts and depressions. 

South Coast Road near Jill Road: 
Jarrah-Marri woodnd (B3) dominates on lateritic soils. There is a low woodnd of 

sheoak-Jarrah (C3) on black sand to a height of 10m and a canopy cover of 10% - 30%. 

There is a swamp near the west end of this subsection. 

South Coast Road - west to Milyeannup Road: 

Jarrah-Marri "low" forest (B2) with occasional blackbutt is on lateritic soils. Jarrah-

sheoak 'low" forest (B2) on deeper sand. Both associations have a height of 10 - 15m 

with a canopy cover of 30% - 70%. 

South Coast Road - west to Chester Road: 

Route passes through a mosaic of low woodlands and lowland scrub. Jarrah-Marri, 

Marri sheoak and bull banksia-Jarrah low woodlands (B3), with a height (5-) 15m and 

a canopy cover of 10% - 30%, are on sand to loamy sand soils over laterite. Lowlands 

have Banksia littoralis to 4m tall with canopy cover of (20/0-) 10% - 30% over a 

Pericalymma ellipticum - Leptocarpus understory. 	Melaleuca thymoides with 

Agonis parukeps heath occurs on white sand. 



N. 	South Coast Road to bend: 

Jarrah and Jarrah-Marri "low' forest (B2) with a height of 15m and a canopy cover of 

30% (-70%), with an understory including Mirbelia dilatata and Agonis paruiceps, 

occurs on gravelly sand to lacyey sand. Creek vegetation with a Hakea kzsianthoides 

association is near the eastern end of this subsection. 

0. 	Cross country from South Coast Road, north of Paget Road, to Dennis Road: 

Route passes through a mosaic of low forest, low woodlands and wetlands. The low 

forest and low woodlands comprise Jarrah, Jarrah-bullich and blackbutt-Marri-Jarrah, 

to heights of 10 - 15m with canopy covers of 10% - 30% (-70%). Understory species 

included bull banksia, Agonis parviceps and Podocarpus drouynianus. Soil types vary 

from sands to loamy sands to lacyey sands, all over laterite. Wetlands of Jarrah - 

Melaleuaa preissiana woodland to lOm tall and M. rhaphiophylla low woodlands to a 

height of 4m and a canopy cover of (20/o-) 10% - 30%, with an understorey of Beaufortia 

sparsa - Evandra sp. occurs on peaty sands and sandy-lacy respectively. Less common 

are Pultenaea reticulata heath wetlands, with heights to 2m and canopy covers of 30% - 

70%, on sand in a laft basin. 

P. 	Cross country to Scott River Road: 

Cleared farm land in the eastern third and most of the corridor south of the centre-line; 

swamps and remnant Jarrah-paperbark low woodlands to lOm tall north of the 

centre-line in the west-central half of the corridor. Young, small plantations of 

eucalypts, wattles and peppermints at western end and tall blue gum plantations on 

north side of western end of route. 

B4.0 DIEBACK INFECTION 

A visual assessment of the presence of dieback disease (Phytophthora cinnamomi) in vegetation 

was made in 1991 (and to a more limited extent, in 1993) on the basis of observation of dead 

and dying bull banksia and Jarrah trees, generally with proliferation of branchlets in the 

latter. This assessment was particurly tentative in areas which had been burnt within the 

previous four years (CALM staff who assess for presence of dieback usually allow a minimum 

of four years after a burn before interpretation (Chandler pers. comm.)). 



B4.1 EASTERN SECTION 

No indication of dieback presence was noted in Karri forest and Karri-Marri forest vegetation 

or in creek vegetation. However, recently dead bull banksia and unhealthy Jarrah trees were 

observed in virtually all Jarrah and mixed forests which had bull banksias in them and had 

not been burnt for at least one year. 

Jarrah looked particurly unhealthy where it was somewhat stunted and had Agnois parviceps 

as an understorey. There were, however, within some of these areas also large, tall, apparently 

healthy Jarrah trees. 

B4.2 WESTERN SECTION 

All areas of Jarrah and mixed forestJwoodland which had not been burnt for at least one year 

and contained bull banksia also included recently dead individuals of bull banksia and juvenile 

(up to 3m tall) Jarrah. These same areas also had healthy individuals, usually of both species. 

A dieback infected swamp located north-west of the intersection of South Coast Road and 

Milyeannup Coast Road and which was burnt in 1990 or 1991 was observed in 1991 to contain 

long dead Banksia littoralis. Surrounding Jarrah forest contained more recently dead 

Macrozamia riedlei and bull banksia. 

B5.0 RARE FLORA 

B5.1 BACKGROUND: GAZEITED, PRIORITY AND OTHER SIGNIFICANT SPECIES 

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 (and other 

taxa) 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. During the time 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 popution of that species without special written consent of 

the Minister (Hopper et al. 1990). Fines may be imposed for breaching provisions of the Act. 



The first list of gazetted flora comprises 100 species, including a variety of one of the species. 

The current Schedule of Endangered Flora, printed in the Government Gazette, WA, of 2 July 

1992, comprises 256 Item 1 taxa, a decrease of 4 from the 1991 list's 260 taxa. In addition, 

43 Item 2 taxa (taxa presumed to be extinct) appear on the schedule. An updated, 1993 list is 

expected to be gazetted in August or September. 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 and records or because they appear to be 

well-protected in nature reserves and national parks. 

In general, species are gazetted or declared as rare flora (DRF) not only because they are rare 

(i.e. because fewer 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) list criteria for adding 

and deleting species. 

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 portion 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 (100 miles). The Department of Conservation and Land Management (CALM) 

has fewer than 1,000 taxa (species, subspecies and varieties) in its lists of Priority species. 

This section discusses such species, particularly ones that are gazetted as declared rare flora 

(DRF). 

B5.1.1 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. 



B - 11 

Extinct and Endangered Plants of Australia, by Leigh, Boden and Briggs (1984), lists 

endangered and presumably extinct species and presumed threats to the continued survival of 

endangered species. 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 classifr 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 classi& most of their 2,022 listed species 

as geographically restricted, presumably rare or poorly collected. 

Four reports dealing with rare, restricted and threatened species were published by the 

Department of Fisheries and Wildlife. One, by Rye (1982), lists geographically restricted south-

western plants, and another, 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 Hopper (1982). 

The last two publications have been superseded by CALM's Western Australia's Endangered 

Flora (Hopper et al. 1990) which lists and discusses DRF and Priority species. The book also 

has illustrations and brief descriptions of all of the 1989 DRF species and some of the Priority 

species. 

B5.1.2 "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; 
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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 either 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 terminology in more detail. 

All of the species in the lists referred to in this section are significant species. Some significant 

species are gazetted as rare species; most are not. 

The completeness and accuracy of most lists of significant 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) and Western Australian Herbarium (WAH) 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 instance, Villarsia submersa, a small water-lily type plant, was believed 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, of 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. 

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 rare orchid Drakaea estica (= D. jeanensis) recorded in 

the Metropolitan Area a few years ago has not been found recently. 
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Other sources of incompleteness and ambiguity in distribution and abundance information are: 

insufficient locality information given on the labels which accompany herbarium 

specimens; 

inaccurate identifications of specimens; and 

treatment of groups of species as single species. 

So little is known about the abundance, distribution and taxonomy of nonvascular pnts that 

few 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. 

B5.1.3 Gazetted Rare (DRF) Species 

Since the early 1980s WAWRC and WAH 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. 

The WAWRC and WAH now have continuing programmes of research and, in addition to the 

list of gazetted species, has four priority lists of uncommon, rare and restricted taxa (species, 

subspecies and varieties) for each of the eleven management regions into which CALM has 

divided the State: 

Priority One (P1) - taxa which are known from one or a few (generally <5) populations, 

which are under threat; 

Priority Two (P2) - taxa which are known from one or a few (generally <5) populations, 

at least some of which are not believed to be under immediate threat; 

Priority Three (P3) - taxa which are known from several populations, at least some of 

which are not believed to be under immediate threat; and 

Priority Four (P4) - taxa considered to have been adequately surveyed and, at least in 

Australia, rare, but not currently threatened by any identifiable factors. 
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These lists are modified and updated as relevant information and results of survey work 

become avaible. Priority One, Two and Three species are under consideration for declaration 

as rare flora, pending the outcome of further survey work. CALM December 1990 Southern 

Forest Region and June 1993 Donnelly Priority and DRF species lists were used in the 

preparation of this report. 

B5.1.4 Dames & Moore Rare Flora Database 

The Dames & Moore Rare Flora Database has been compiled from past and current lists of 

DRF and Priority species lists, Marchant and Keighery (1979) and other sources, which are 

indicated by symbols for each species in the database. Family, flowering times, geographical 

range and reason for being on the list are also given, where avaible. Species are added to the 

list and others are deleted and the list is updated in other ways periodically as new lists of 

DRF and Priority species and other relevant information become avaible to Dames & Moore 

staff. 

The Dames & Moore Rare Flora Database is, however, conservative in that it still includes 

some March ant & Keighery (1989) species which are still poorly collected but are known or 

believed to be common or widespread or both. 

For each Project Area, in this case the Manjimup-Augusta area, a search of the database is 

made for species recorded as being in that area or nearby. 

Keyword locations searched for were Augusta, Channybearup, Deanmill, D'Entrecasteaux, 

Gingilup, Glenoral, Pemberton, Greens Island, Jardee, Manjimup, One Tree, Scabby Gully and 

Scott River. 

The Dames & Moore Manjimup-Augusta Rare Flora Database, presented in Dames & 

Moore (1991) as Appendix A, has six DRF species. 	These are Caladenia sp. (Muir) 

S.D. Hopper 3521, Darwinia sp. (Scott River) G.J. Keighery 3582, Drakaea sp. (south west) 

S.D. Hopper 3566, Kennedia glabrata, Kennedia macrophylla and Lambertia orbifolia. 

The majority of the other species in the database are Priority species. 



B - 15 

B5.2 SIGNIFICANT SPECIES SEARCHED FOR AND FOUND IN THE PROJECT AREA 

The species on the 1991 Dames & Moore Manjimup-Augusta Rare Flora Database (Dames & 

Moore, 1991, Appendix A) were sought during the May 1991 surveys, and the significant 

species found during the 1991 surveys plus Priority and DRF species listed in CALM June 1993 

printouts for the Donnelly River Area were sought during the June 1993 survey. The species 

sought in June 1993, and relevant information about them, are listed in Table Bi. 

No significant species was recorded during the June 1993 field work, but during the May 1991 

field studies ten significant species were recorded in the western section, i.e. west of Vasse 

Highway. Karri forest types contain fewer significant flora than types of vegetation in the 

Scott Plain and southern wetlands west of the Vasse Highway. 

The ten significant species recorded in the western section and their Priority numbers are: 

Adenanthos detnwldii (P4); 

Arnperea volubilis (-); 

Aotus carinata (P4); 

Astartea sp. (Scott River) (P4); 

Grevillea manglesioides ssp. papillosa (P2)?; 

Hemigenia glabrescens (P2)?; 

Hypocalymma sp. aft cordifolium  (A.S. George 11773) (P4); 

Jansonkz formosa (P3); 

Melaleuca basicepha (P4); and 

Villarsia lasiosperma (-). 

The locations where each of these significant species was found are shown on Figure Bi. 

Two other significant species found during the May 1991 surveys require mention: 

Tnpterococcus sp. (G.J.K. 10978) and Cephalotus follicularis. The former is a Priority Two 

species; it was not found in the Project Area but is known to occur within 2km of the western 

section. The Cephalotus, commonly known as Albany Pitcher Pnt, was recorded in a wetland of 

Storry Block; it has no priority listing. 
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Listed below are the ten significant flora observed during the May 1991 field studies. The 

priority rating follows the species name. 

Adenanthos detmoldii (Priority Four) was found in a Jarrah-Melaleuca preissiana wetland on 

peaty sand, 200m east of Dennis Road. Locally common. 

Amperea volubitis (removed from Priority listing) was found in several swamps dominated by 

Leptocarpus and Pericalymma ellipticum in Storry Block. Locally common. 

Aotus carinata (Priority Four) was found in a Jarrah-Melaleuca preissiana wetnd on peaty 

sand, 200m east of Dennis Road. Locally moderately common. 

Astartea sp. (Scott River) (Priority Four) was found in association with Mellaeuca basicephal.a 

in several swamps dominated by Melaleuca preissiana and Pericalymma ellipticum. Locally 

common. 

Grevillea manglesioides ssp. ?papillosa (Priority Two) was found adjacent to creek lines and 

wet Jarrah heath. Locally uncommon. 

Hemigenia glabrescens (Priority Two) was found in Jarrah-Marri woodland 1.3km west of 

Rayner Road. 

Hypocalymma sp. aff. cordifolium (Priority Four) was found in blackbutt-Marri-Jarrah low 

forest amongst wet heath, between Dennis Road and South Coast Road. Locally common. 

Jansonia formosa (Priority Three) was found in blackbutt-Marri-Jarrah low forest amongst wet 

heath, between Dennis Road and South Coast Road. Locally common. 

Melaleuca basicephala (Priority Four) was found in several swamps dominated by 

Melaleuca preissiana and Pericalymma ellipticum. Locally common. 

Villarsia lasiosperma (removed from Priority listing) was found in several swamps dominated 

by Melaleuca preissiana and Leptocarpus in Storry Block. Locally common. 
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B5.3 DISCUSSIONS 

Significant species were identified in the Project Area during the May 1991 surveys, and it is 

likely that other significant species also occur there. For example, orchid species may be 

present but were not recorded because they were not in flower at the time of the surveys. Only 

one of the species listed in Table Bi, the Pentapeltis, has stated flowering times which include 

May and June, the months of the rare flora surveys reported here. 

Because the majority of stated flowering times include October, a spring survey during October 

is required to optimise the likelihood of finding significant species. Preferably, several surveys 

during flowering periods are recommended. Such surveys need not cover all of the vegetation 

or vegetation types found in the Project Area. Rather, surveys could concentrate on known 

habitats for significant species. 

The significant species found in the transmission line route corridor in May 1991 and others 

which are likely to occur there are all low in stature. Consequently, construction and 

maintenance of a transmission line in the corridor should have insignificant impact on them if 

care is taken to minimise disturbance. Measures that would minimise disturbance include: 

avoidance of the wetland areas; 

spanning significant species sites (not erecting poles within them); 

locating the access track outside significant species sites; 

not digging, clearing or grading any part of significant species sites; 

restricting traffic across significant species sites to that required for laying out the 

conductor; and 

maintaining clearance levels at heights well above those of significant species. 

The significant flora found in the western section of the route, with the exception of 

Adenanthos detmoldii, also occur in the Scott River National Park. 

Although Cephalotus follicularis is not a significant species in terms of priority listing, it is 

vulnerable as it has disappeared from the western end of its range (i.e. around Augusta) due to 

clearing and draining operations. Access roads and associated drainage through Storry Block 

should avoid the Anarthria sedgland where C. follicularis occurs. 
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TABLE Bi 

SIGNIFICANT PLANT SPECIES 
MANJIMUP - BEENUP AREA 

Species Family Conservation Code Habitat Distribution Flowers 

Adenanthos detraoldii PROTE P4 Shrubby shallow Scott R., Blackwood R, Aug-Nov 
wetlands, on peaty sand Dennis Road 

Amperea volubilis EUPHO - Shallow swamps with Scott R. Road - Nov-Mar 
Leptocarpus and Jangardup - Albany, 
Pericalymma ellipticum St.orry Block 

Aotus carinata PAPIL P4 Shrubby shallow Scott R. plain, Sep-Nov 
wetlands, on peaty sand Dennis Road 

Asplenium aethiopicum ASPLE P4 Caves, rock ledges, on Donnelly R.- Porongorups 
sheoaks (in karri forests) 

Astartea sp. (Scott R.) MYRTA P4 Swamps with Melaleuca Scott R., Lake Jasper, Dec-Feb (-Apr) 
(D.B. 88233) basicephala and Storry Block 

Pericalymma ellipticum 

Caladenia 'christineae' ORCHI DRF Around margins of winter- Manjimup - Mt Barker Sep-Oct 
wet flats and lakes, 
especially after summer 
fires 

Caladenia 'harringtoniae' ORCHI DRF Margins of lakes, in Albany - Nannup, Oct-Nov 
winter-wet flats and Beedelup Falls 
creek lines, especially 
after summer fires 
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Species Family Conservation Code Habitat Distribution Flowers 

Gastrolobium 'glabratum' PAPIL P4 Gravelly soil Williams - Manjimup Aug-Oct 

Grevillea manglesioides PROTE P2 Creek lines, wet jarrah Scott R., Canebreak Oct 
ssp. papillosa heath 

Hemigenia glabrescens LABIA P2 Jarrah-Marri woodland Scott R. - Albany, Jan 
W. of Raynor Road 

Hypocalymma sp. aff. MYRTA P4 Wet heath in Yarri-Marri- Scott R. - NorthclifTe, Nov-Dec 
cordifolium jarrah low forest E. of Dennis Road 

Jansonia formosa PAPIL P3 Wet heath in Yarri-Marri- Walpole - Scott R. - Nov-Jan 
jarrah low forest Margaret R., E. of 

Dennis Road 

Leucopogon polystachyus EPACR P2 Poor Jarrah flats with E. of Manjimup. Aug-Oct 
Agonis parviceps, rushes Kent River 
&Jor sedges, often 
Homalosperrnum 

Melaleuca basicephala MYRTA P4 Swamps with Pericalymma Scott ft., Jangardup Dec 
ellipticum 

Microtus puichella ORCHI P4 Wet, peaty swam ps, Albany - Augusta, next Nov-Jan 
especially after summer to Donnelly R. 
fires 

Pentapeltis silvatica APIAC P4 Jarrah-Marri forest Collie - Denmark - W. Jan-Jun 
of Pemberton 

Philydrella drummondii PHILY P4 Winter-wet flats and Perth - Manjimup Oct 
seepage areas 

Tripterococcus ap. aff. STACK P2 Winter-wet basins, with Walpole - Scott R. - Dec-Feb 
'paniculatus (GJK10978) Astartea, Agonis, Margaret R., SW corner 

Pericalyrnma, Leptocarpus of Chester Block 
(PagetN.R.) 

Villa rsia lasioperma MENYA - Pools and streams, Esperance - Scott R. - Sep-Nov 
generally summer-dry Busselton 
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a 	Adenanthos detmoldii 

b 	Amperea volubilis 

C 	Aotus carinata 

Manjimup 1 km 	 d 	Astartea sp. (Scott River) 
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APPENDIX C 

ELECTROMAGNETIC FIELDS 

CLO INTRODUCTION 

The issue of possible health effects from exposure to power frequency electric and magnetic 

fields (EMF) has been the subject of scientific research and media comment for many years. 

EMFs are found wherever electricity is used. They are a natural by-product of the use of 

electricity. They are present in domestic and workplace environments as well as near ordinary 

street distribution lines and high voltage transmission lines. 

There is worldwide scientific consensus that adverse health effects from EMF exposure have 

not been established, but that further well conducted research should be undertaken. SECWA 

both conducts and supports such research in Australia, and closely monitors overseas research. 

C2.0 BACKGROUND 

During the last two years there have been several authoritive reviews of the EMF research 

literature by independent bodies which have published their findings. 

In Australia, in March 1991 a former Chief Justice of the High Court, Sir Harry Gibbs, 

reported to the New South Wales Government after an extensive public inquiry that "it has not 

been established that (the fields) are harmful to human health." 

In England, in March 1992 a highly qualified scientific advisory committee chaired by an 

Emeritus Professor of Epidemiology at Oxford University, Sir Richard Doll, reported to the 

National Radiological Protection Board that "in the absence of any unambiguous experimental 

evidence to suggest that exposure to these electromagnetic fields is likely to be carcinogenic, in 

the broadest sense of the term, the findings to date can be regarded only as sufficient to justifTy 

formulating a hypothesis for testing by further investigation." 

The most recent scientific review released was prepared by a consortium of universities in the 

United States which reported in November 1992 to the Office of the President that "there is no 

convincing evidence in the published literature to support the contention that exposures to (the 

fields) generated by sources such as house-hold appliances, video display terminals, and local 

power lines are demonstrable health hazards." 
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In September 1992, two epidemiological studies were released in Sweden which were said by 

their authors to support the hypothesis that the fields may be carcinogenic. The Electricity 

Supply Association of Australia sought an opinion from a recognised world expert in this area, 

Dr Jan Stolwijk, a Professor of Epidemiology at Yale University, who responded: 

"When evaluated in the context of the large existing body of research results, the Swedish 

studies have not appreciably changed the overall conclusion: Although an inconsistent 

association between some indices of EMF exposure and cancer has been reported in some 

studies, after more than 60 epidemiologic investigations EMF exposure has not been 

demonstrated to cause cancer in humans." 

C3.0 MANAGEMENT 

SECWA is committed to the health, safety and welfare of its employees and all members of the 

public and will always design and operate all its plants and facilities prudently within current 

health guidelines as established by Australian health authorities. 

SECWA sees "prudence' as embracing a range of actions which is sensible to take having 

regard to the cm-rent state of scientific uncertainty as to whether power frequency electric or 

magnetic fields cause adverse human health effects, the ongoing research on the subject, and 

cm-rent community concerns. Such actions include monitoring research, sponsoring research, 

continually reviewing policies in the light of the most up-to-date research findings (with 

particular emphasis on the findings of scientific review panels), informing the public, and 

engaging in "prudent avoidance" when designing new plants and facilities. 

In November 1989, the Australian National Health and Medical Research Council adopted 

guidelines for human exposure to EMF. These guidelines recommended the same limits of 

exposure published by the International Radiation Protection Association based on World 

Health Organisation environmental health criteria. All plants and facilities owned and 

operated by SECWA comply with these guidelines. 

The guidelines reproduced in Table Cl are based upon an objective analysis of currently 

available knowledge. 
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These guidelines were reviewed in May 1993 in Neuherburg, Germany by the International 

Commission on non-ionising Radiation Protection (ICNIRP) of the International Radiation 

Protection Association. The Commission considered all the scientific data that have been 

published or publicly preserved about possible health affects from power frequency magnetic 

fields and reaffirmed the guidelines. 

TABLE Cl 

IRPA/INIRC LIMITS OF EXPOSURE TO 
50/60Hz ELECTRIC AND MAGNETIC FIELDS 

(INTERIM GUIDELINES) 

Exposure Characteristics Electric Field Strength 
(kV/m) 

Magnetic Flux 
(mT) 

OCCUPATIONAL 

Whole working day 10 0.5 
Short-term 30' 52 
For limbs - 25 

GENERAL PUBLIC 

Up to 24 hours/day3  5 0.1 
Few hours per day' 10 1 

Notes: 1. 	Short-term occupational exposure to electric field strengths between 10 and 30kV/rn is permitted 
provided the electric field strength (kilovolt/metre) multiplied by the duration of exposure (hours per 
work day) does not exceed 80. 
Maximum exposure duration is 2 hours per work day. 
This restriction applies to open spaces in which members of the general public might reasonably be 
expected to spend a substantial part of the day, such as recreational areas, meeting grounds and the 
like. 
These values can be exceeded for a few minutes per day provided precautions are taken to prevent 
indirect effects. 

Table C2 sets out the field levels expected within the easement of the proposed 132kV line to 

Beenup. 
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TABLE C2 

ELECTRICAL AND MAGNETIC FIELD LEVELS WITHIN THE EASEMENT 
OF A SECWA 132kV SINGLE CIRCUIT TRANSMISSION LINE 

Distance from Centreline 
(m) 

Electric Field 
(kV/m) 

Magnetic Field 
(mT) 

0 1.21 .00785 

5 2.03 .00581 

10 1.01 .00296 

15 0.42 .00159 

20 0.24 .00096 
(boundary of easement) 

Source: SECWA calcutions. 

Comparison of the tables shows the recommended safe exposure levels for the general public of 

5 kilovolts per metre (kV/m) for electric fields and 0.1 miii tesla (mT) for magnetic fields would 

not be exceeded under normal conditions. The levels at the boundary of the SECWA easement, 

which is the nearest point a residence could be built, are 0.24kV/rn and 0.00096mT; both are 

well below the recommended levels. 
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