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PROPOSED PINJAR TO CATABY TRANSMISSIO'1 UNE 

PUBLIC ENVIRONMENTAL REVIEW 

Invitation to make a submission 

The Environmental Protection Authority (EPA) invites 

people to make a submission on this proposal. If you 

are able to, electronic submissions emailed to the DEL' 

Project Assessment Officer would be most welcome. 

Western Power proposes to construct and operate a 

330kV transmission line from Pinjar to Catabv. In 

accordance with the Environmental Protection Act, a 

Public Environmental Review (PER) has been prepared 

which describes this proposal and its likely effects on 

the environment. The PER is available for a public 

review period of 4 weeks from 1 i" June 2001 closing 

on 9thJ1.  2001. 

Comments from government agencies and from the 

public xvill help the EPA to prepare an assessment 

report in which it vill make recommendations to 

government. 

Why write a submission? 

A submission is a was' to provide information, express 

your opinion and put forward your suggested course 

of action - including any alternative approach. It is 

useful if you indicate any suggestions you have to 

improve the proposal. 

All submissions received by the EPA Nvill be 

acknowledged. Submissions will be treated as public 

documents unless })rovided and received in confidence 

subject to the requirements of the Freedom of 

Information Act, and mav be quoted in full or in part 

in the EPA's report. 

Why not join a group? 

If you prefer not to write vour own comments, it mav 

be worthwhile joining with a group interested in 

making a submission on similar issues. Joint 

submissions may help to reduce the workload for an 

individual or group, as well as increase the pool of ideas 

and information. If vou form a small group (up to 10 

people) please indicate all the names of the participants. 

If your group is larger, please indicate how many people 

'our submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the 

general issues discussed in the PER or the specific 

l)roposals. 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 elements of the PER: 

clearly state your point of view; 

indicate the source of your information or argument 

if this is applicable; 

suggest recommendations, safeguards or aItcrnativcs. 

Points to keep in mind 

By keeping the following points in mind, you will make 

it easier for your submission to be analysed: 

attempt to list points so that issues raised are clear. 

A summary of our submission is helpful; 

refer each point to the appropriate section, chapter 

or recommendation in the PER; 

if you discuss different sections of the PER, keep them 

distinct and separate, so there is no confusion as to 

which section you are considering; 

attach any factual information you may wish to 

provide and give details of the source. Make sure 

your information is accurate. 

Remember to include: 

your name; 

a(ldress; 

(late; and 

whether you want your submission to be confidential. 

The closing date for submissions is: 	July 2001. 

Submissions should ideally be emailed to 

emma.hopkins@environ.wa.gov.au  

(Please .\'otc: One complete submission should be emailed 

follouinq thorough consideration of the document) 

OR addressed to: 

The Environmental Protection Authority 

Westralia Square 

141 St Gcorge'sTerracc 

PERTH WA 6000 

Attention: Emma Hopkins 
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Executive Summary 

ESi Introduction 

Vvestern Powcr intends to construct and operate a 

new transmission line from its gas turbine generating 

station at Pinjar to a substation at Catabv. This 

transmission line is the first stage of a planned 

transmission system development in the Grcat 

Northern Region of Western Australia. 

The existing power svstcni in Western Power's North 

Country Region between Muchea and the Geraldton 

area is presently being supplied by two 132 kilovolt 

(kV) transmission lines. Current indications are that 

these transmission lines would have reached the limit 

of their capacities by the summer of 2002/2003. The 

new transmission line is needed to reinforce the existing 

power system and improve the quality and reliability 

of the power supply to regional customers located north 

of the Perth metropolitan area. 

On site works associated with this project are expected to 

commence sometime in tile middle half of 2001 to avoid 

jeopardising the reliability and quality ofcustomer electricity 

supply from the summer of 2003/2004 onwards. 

The location of the proposed transmission line was 

determined by examining several route options through 

a route selection process involving consultation with 

affected stakeholclers, the use of compi-ehensive digital 

environmental information and the detailed evaluation 

of the environmental and social impacts of the options 

considered. The main focus of this Public 

Environmental Review (PER) is the environmental 

assessment of the proposed transmission line route 

Table ESI: Transmission Line Characteristics  

located to the wcst of the Brand I Iighwav. In this 

document the proposed transmission line route is also 

referred to as the Western Option. 

ES2 The Proposal 

The proposed transmission line route is approximately 

12 3km in length, traverses IS private properties and 

approximate lv 60km of native vegetation. Of the native 

vegetation traversed, 22km is within State Forest 65 

North, 8.2km within State Forest 65 South, 2. 15km 

in Gingin Stock Route Nature Reserve and 

approximately 24km on private properties. 

Where possible the alignment follows existing roads 

and tracks to minimise the clearing of vegetation. The 

key characteristics of the transmission line proposal are 

summarised in the table below. 

ES3 The Approvals Process 

The prOl)Ose(l  l'injar to Catabv transmission line is 

subject to the requirements of the Environmental 

Protection Act 1986 and requires formal environmental 

assessment and approval in accordance with Part IV of 

the Act (Environmental Impact Assessment). The 

Environmental Protection Authority has dlctermine(l 

that the proposal is to be assessed at the level of Public 

Environmental Review (PER), the second highest level 

of assessment. 

The specifIc factors identifIed by the EPA as requiring 

consideration in this PER include: 

Remnant Vegetation; 

Existing and proposed conservation reserves and 

regional conservation values 

Line Distance Approximately 123 km 

Line Construction 330,000 volt (330kV) 

Average tower height 50 metres 

Minimum phase conductor-to- ground clearance 9.0 metres (15.0 metres in vegetated areas) 

Typical span between towers Approximately 400 metres 

Width of corridor óOm 

Approximate area of temporary vegetation 38.4Ha 
disturbance 

Approximate area of permanent vegetation 2.9Ha 
clearing 

Target project completion date 30 November 2003 

Target project start date Oct 2001 

EXECUTIVE SUMMARY 
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'Weeds and disease, including Dieback (Phvtophthora); 

Declared Rare Flora, Priority Listed Flora and other 

significant flora; 

Threatened Plant Communities; 

Terrestrial Fauna including Specially Protected 

(Threatened) Fauna; 

'Wetlands including lakes and vatcrcourscs; 

Land degradation; 

Noise; 

Dust; 

Electro-magnetic fIelds; 

Visual amenity; 

Aboriginal culture and heritage; 

Places listed in the Rcqiszcr of'thc National Estate and 

places listed in the Interim List of the Register of the 

National Estate; and 

Risk and hazard-Unexploded ordinance. 

The PER examines each of these environmental factors, 

indicating potential impacts of the proposed 

transmission line and management strategies to ensure 

that the actual effects of the proposal on people and 

the natural environment meet and in some instances 

exceed the EPA objectives listed in Appendix 1. 

ES4 Community and Stakeholder Consultation 

The transmission line route selection process relied 

heavily on input from parties potentially affected by 

the proposal. Stakeholder interests have been 

considered from project inception, and all decisions 

about the proposal have endeavoured to minimise the 

overall effect on stakcholdcr interests. 

Methods of consultation employed to inform Western 

Power's decision-making process involved providing 

details about the proposal to potentially affected parties, 

obtaining information from potentially affected parties 

on the social, environmental and economic issues 

associated with the proposal, discussions with 

stakeholders regarding modifications to the proposal, 

and public meetings to explain the proposal and answer 

questions on specific issues. 

The major issues raised by the various stakeholders and 

a brief statement of 'Western Power's responses are 

provided inTablc 6. I. 

ES5 Existing Environment 

The proposed transmission line traverses two 

geomorphic units that are common throughout the 

Swan Coastal Plain, the Bassenclean and Spearwood 

dune systems. The Bassendean Dunes extend east from 

the Coastal Belt to the Gingin Scarp. This dune system, 

considered the oldest of the three dune systems along 

the Swan Coastal Plain, has swampy areas and small 

lakes common in the internal swalcs. The Spearwood 

Dune System is a gently undulating landscape, varying 

from 30 to 130 m above sea level, and consists of fixed 

dunes that are characterisecl by the presence ofThmala 

limestone and weakly coherent brown to yellowish 

brown siliceous sands. The proposed transmission line 

also tiaverses the Moore Soil Unit, which consists of 

sandy terraces and slopes of the Moore River. 

A botanical survey report has been prepared for the 

proposed alignnl cnt which provides detailed accounts 

of the mcthodolog, findings, field data and regional 

assessments of flora and vegetation values of the area 

traversed by the proposed transmission line (see 

Woodman Environmental Consulting, 2000). The 

proposed transmission line route passes through blocks 

of native vegetation in State Forest 65-South and State 

Forest 65-North, the Gingin Stock Route Nature 

Reserve and areas of remnant vegetation on priate 

property and Vacant Crown Land (VCL). The majority 

of this route lies within the Swan Coastal Plain 

subregion of the South-West Botanical Province, as 

defined by Beard (1990). The southern part of the route 

lies within the Drunimond Botanical Subdistrict, 

characterised by Banksia low woodland on leached 

sands, interspersed by swamps and Tuart, jarrah and 

Marri woodlands. The northern part of the route lies 

within the Irwin Botanical District of the Northern 

Sandplains Region. This District is charactcrised by 

scrub heaths on sandplains. 

A total of 355 vascular plant taxa belonging to 59 plant 

families were recorded from the proposed line route 

(Woodman Environmental Consulting 2000). Of these, 

32 were introduced (weed) species. This is a relatively 

low number of weeds and reflects the very good 

condition of vegetation within State Forest 65 - North 

and the VCL at the northern end of the proposed route. 

Vv'cccl inva.sion was generally restricted to tracks and 

block edges. Pasture areas and areas mapped as disturbed 

were not surveyed for weeds during this study. 

A single infestation of Phtophthora cinnarnomi was found 

on the proposed transmission line route at the proposed 

Moore River crossing. The remainder of the proposed 

alignment was found to be either uninfested or 

uninterpretable. The unintcrpretable areas were 

EXECUTIVE SUMMARY 

WESTERN POWER MARCH 2001 	11 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

primarily cleared agricultural land or degraded or cleared 

areas associated with roads and agriculture. 

The region traversed by the proposed transmission line 

provides habitat for 10 freshwater fish (one introduced), 

12 frog, 64 reptile, 166 bird (3 introduced) and 32 

mammal (5 introduced). In addition, 5 bird and 16 

mammal species are locally extinct. Six species of 

invertebrates recorded from the region are included 

under the WA 11 i/d/f conservation ;lct /950 or are in the 

Department. of Conservation and Land Management's 

(CALM) priority list. 

The proposed alignment is approximately 1 2 3km in 

length, affects 16 private properties and traverses State 

Forest and the edge of a reserve linking areas of State 

Forest. Approximately 60km of the route traverses 

native vegetation, of which approximately 30km within 

State Forest and approximately 35km on private 

properties. Extensive consultation with l)otentially 

affected landowners and government agencies indicate 

that the most significant landuse concerns associated 

with the proposal are: 

potential conflicts with intensive agriculture; 

effects on the conservation estate and Natural 

Heritage values; 

loss of public timber resources in State Forest 65-South 

and; 

effects on future subdivision potential of private land 

holdings. 

The Natural Landscape Character Units traversed by 

the proposed transmission line include the Coastal 

Plain, Coastal Ridges and a short section ofVallevs. The 

majority of the proposed transmission line corridor 

traverses the Coastal Plain Unit. A substantial part of 

the corridor traverses the Coastal Ridges Unit 

(potentially high visibility) and a short section traverses 

the \Tallevs Unit (potentially high visibility depending 

on vantage points and siting in relation to ridges). 

Significant visual and aesthetic features affected include 

a short section of the Moore River valley and a longer 

section of high ridges in the Coastal Ridges Unit, 

including a number of ridge crossings. 

No sites of significant natural or cultural heritage value 

were identified for the area traversed by the proposed 

transmission line. Aboriginal heritage values will be 

determined by detailed archaeological and 

ethnographic surveys of the proposed transmission line 

corridor. 

E56 Environmental Factors and Management 
Strategies 

The proposed Pinjar-Catabv transmission line has the 

potential to impact on the existing social and biophvsical 

environment. However, by implementing a)propriate 

management strategies, the impacts can be effectively 

managed. A summary of the potential environmental 

inwacts and the management strategics,which Western 

Power is committed to implement for the proposed 

transmission line, is provided in Table ES2. 

EXECUTIVE SUMMARY 
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Table ES2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route. 

Environmental 
Factor 

EPA Objective Existing Environment Potential Environmental 
Issues and Impacts 

Management 	Predicted 
Strategies 	 Outcome 

The EPA's objectives for this 
proposal in relation to 
terrestrial flora are to: 

Maintain the abundance, 
species diversity, geographic 
distribution and productivity of 
vegetation communities. 

Ensure that the conservation 
values and management of 
existing and proposed reserves 
are not compromised. 

Ensure that regionally 
significant flora and vegetation 
communities in these reserves 
are protected. 

Ensure that regionally 
significant flora and vegetation 
are adequately protected from 
the spread of weeds and 
diseases, including Dieback. 

Protect Declared Rare (DRF) 
and Priority Listed Flora (PLF), 
consistent with the provisions of 
the Wildlife Conservation Act 
1950 and the Commonwealth 
Environmental Protection and 
Biodiversity Act 1999 

Detailed flora, vegetation and 
dieback surveys undertaken for 
the project provided the 
following description of the 
existing environment: 

29 plant communities and 1 
disturbance community were 
described and mapped 
along the proposed line 
route. 

335 taxa of vascular flora 
belonging to 59 plant 
familities were recorded 
from the proposed line route. 

32 weed species from 14 
plant communities were 
recorded in the native 
vegetation along the 
proposed line route. 

A single infestation of 
Dieback was identified at the 
proposed crossing of Moore 
River. 

2 declared rare flora and 4 
priority listed species were 
recorded within close 
proximity of the proposed 
transmission line route 
corridor 

The proposed transmission 
line corridor traverses State 
Forest 65 South, State Forest 
65 North and Gingin Stock 
Route Nature Reserve. 

The key potential impacts on 
terrestrial flora, vegetation and 
conservation estates resulting 
from the proposed Pin jar to 
Cabby transmission line may 
include: 

Fragmentation and 
severance of State Forest 65 
North, State Forest 65 South 
and Gingin Stock Route 
Nature Reserve. 

Clearing of remnant native 
vegetation. 

Loss or disturbance of 
significant flora species 
populations. 

Introduction or spread of 
weeds. 

Introduction or spread of soil 
borne diseases. 

' Increased risk of fires. 

Generation of dust and 
waste. 

Disturbances associated with 
increased access. 

Positive impacts such as 
rehabilitation and controlled 
vehicle access 

Existing access tracks will be 
utilised where-ever possible. 
See Section 2.4.1 and 
Section 5.2.1.1 for details. 

Vegetation control methods 
and transmission tower 
structure design and location 
will result in minimal 
vegetation clearing and 
temporary vegetation 
disturbance. See Section 
2.4.1 and Section 5.2.1.1 
for details. 

An Environmental 
Management Plan (EMP) for 
both the construction and 
maintenance phase of the 
project will be implemented 
that will address issues of 
vegetation clearing controls, 
DRF & PLF, weed & dieback 
hygiene, fire management, 
dust suppression and waste 
management. 

With the exception of one 
area, all areas of identified 
DRF, PLF and Threatened 
Ecological Communities 
have been avoided. See 
Section 5.2.1.2 for details 
on proposed management of 
affected DRF. 

Terrestrial Flora 
including: 

Remnant Vegetation; 

State Forest 65 
South, State Forest 
65 North and Gingin 
Stock Route Nature 
Reserve 

Weeds and disease, 
including dieback 
(Phytophthora) and; 

Declared Rare Flora, 
Priority Flora and 
other significant 
flora. 
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Table E52: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 
Factor 

EPA Objective Existing Environment Potential Environmental 
Issues and Impacts 

Management 	Predicted 
Strategies 	 Outcome 

Fauna including: 

Specially Protected 
(Threatened) Fauna 

The EPA's objectives for this 
proposal in relation to fauna 
are to: 

Maintain the species 
abundance, diversity and 
geographical distribution of 
fauna 

Protect Specially Protected, 
Threatened and Priority 
Fauna and their habitats, 
consistent with the provisions 
of the Wildlife Conservation 
Act 1950and the 
Commonwealth 
Environmental Protection and 
Biodiversity Conservation Act 
1999 

An assessment of the fauna 
within the project area 
provided the following 
description of the existing 
environment: 

7 fresh water fish species, 1 
of which is introduced. 

12 frog species. 

52 reptile species, 2 of 
which are of national 
conservation significance 
and another 2 of which are 
listed by Cogger et al 
(1993). 

53 wetland bird species, 3 
of which are of notional 
conservation significance. 

108 dryland bird species, 7 
of which are of national 
conservation significance 
and another 2 of which are 
introduced. 

28 mammal species, 6 of 
which are of national 
conservation significance 
and 5 of which are 
introduced. 

Potential impacts on fauna 
resulting from the proposed 
Pin jar to Cataby transmission 
line may include: 

Fauna loss due to habitat 
removal and fragmentation. 

Habitat loss as a result of 
increased access and the 
introduction of weeds, 
dieback and/or fire. 

Direct fauna kills during the 
construction phase of the 
project. 

Removal of habitat suitable 
for threatened species. 

Creating a barrier to fauna 
movement. 

Habitat suitable for 
threatened fauna has been 
avoided. 

An Environmental 
Management Plan (EMP) for 
both the construction and 
maintenance phase of the 
project will be implemented 
that will address issues of 
vegetation clearing controls, 
weed & dieback hygiene 
and fire management. 

The following environmental 	EPA Objectives 
management strategies have 	i can be met. 
been identified that will enable 
the project to meet the 

I objectives of the EPA: 

The potential for habitat 
fragmentation has been 
minimised by avoiding 
where-ever possible native 
remnant vegetation, e.g. 
traversing pine plantations 
and aligning the 
transmission line route near 
existing access tracks. 

Vegetation control methods 
and transmission tower 
structure design and location 
will result in minimal 
vegetation clearing and 
temporary vegetation 
disturbance. See Section 
2.4.1 and Section 5.2.1.1. 
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Table ES2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 
Factor 

EPA Objective Existing Environment Potential Environmental 
Issues and Impacts 

Management 
Strategies 

Predicted 
Outcome 

Wetlands including: 	1 The EPA's objectives for this An assessment of the wetlands Potential impacts on wetlands The following environmental EPA Objectives 
proposal in relation to within the project area resulting from the proposed management strategies have can be met. 

Lakes wetlands are to: provided the following Pin jar to Cataby transmission 
line 	include: 

been identified that will enable 
the 	to 	the project 	meet Watercourses Maintain the integrity, functions 	i 

I 

description of the existing 
environment: 

may 
. objectives of the EPA: 

and environmental values of Alteration to existing 
wetlands. The proposed transmission line hydrological processes through Utilise existing access tracks 

Ensure Environmental Protection 
route traverses the Moore River the removal of wetland located near wetland areas for 

Policy Lakes (EPP Lakes) are 
at one location, dependent vegetation, construction and maintenance 

activities. 
protected and their key The southern portion of the Degradation of wetland 
ecological functions are proposed line route avoids vegetation and impacts on All tower structures will be 
maintained. damplands and EPP Lakes wetland fauna. placed outside a 50m 

Maintain the integrity, function 
located near the eastern 
boundary of State Forest 65 

vegetation buffer surrounding 
each wetlands. 

and environmental values of South. 
rivers, creeks and ephemeral All construction and 
streams. The northern portion of the maintenance activities will 

proposed line route does pass occur in dry conditions. 
through a complex of All towers located near 
sumplands and domplands. wetland areas will be placed 
The proposed line route does in already cleared areas 
not traverse any EPP Lakes. 
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Table ES2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 	 EPA Objective 	 Existing Environment 	Potential Environmental 	Management 	Predicted 
Factor 	 Issues and Impacts 	 Strategies 	 Outcome 

Land Degradation The EPA's objectives for this 
in 	to 	is to: proposal 	relation 	soil 

A review of the soils associated 	Construction works have the 
the 	 to 	land 

Where ever possible, exisiting 	EPA Objectives 
within 	project area 	potential 	cause access tracks will be utilised 	can be met. 

Ensure that vegetation clearing 
provided the following 	 degradation through soil thereby minimising the removal 

does not result in land 
description of the existing 	erosion resulting from the of vegetation 

degradation. 
environment: 	 removal of vegetation. 

Construction Specifications will 
The proposed line traverses include the following: 
Bassendean, Karrakatta, 
Cottesloe and Moore River Low vegetation to be 

soil units retained where possible in 
drainage lines; 

In vegetated areas, drainage 
to be directed into 
undisturbed bush; 

No tree, soil, rock or debris 
to be pushed into drainage 

I channels; 

Drainage paths under/ 
through bridges, culverts 
shall not be blocked; 

Exsting road or track 
drainage lines to be 
maintained as required. 

See Section 5.2.4 of this 
document For further details. z 
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Table ES2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 
	

EPA Objective 
	

Existing Environment 
	

Potential Environmental 
	

Management 	Predicted 
Factor 
	

Issues and Impacts 
	

Strategies 	 Outcome 

Noise The EPA's objective for this 
proposal in relation to noise is 
to: 

Protect the amenity of 
residents from noise impact 
during construction, ensuring 
that noise levels meet 
statutory requirements and 
acceptable standards. 

The proposed transmission line 
corridor is generally located 
away From areas of human 
settlement and traverses no 
townships or rural residential 
subdivisions. 

The closest rural residence is at 
least 200m from the proposed 
transmission line. 

Transmission line construction 
activities having the potential 
to create noise emissions 
include the general movement 
of construction vehicles and the 
use of heavy materials. 

Post construction noise 
emissions is the use of 
helicopters for patrols and 
maintenance activities. 

Construction acitivities will 
comply with the conditions set 
out for special cases in the 
Environmental Protection 
(Noise) Regulations 1997. See 
Section 5.3.1 of this document 
for further details. 

EPA Objectives 
can be met. 

 

Dust The EPA's objective for this 
proposal in relation to dust is 
to: 

Ensure that dust and 
particulate emission levels 
generated by the proposal, 
both individually and 
cumulatively, meet 
appropriate criteria and do 
not cause environmental or 
human health problems. 

The proposed transmission line 
corridor is generally located 
away from areas of human 
settlement and traverses no 
townships or rural residential 
subdivisions. 

Transmission line construction 
activities having the potential 
to generate dust emissions 
include the general movement 
of construction vehicles and the 
use of heavy materials. 

Special measures for dust 
control will be employed if an 
assessment of the corridor 
during construction activities 
indicates that there is a risk of 
a nuisance arising due to dust. 

Rehabiliation of rural land 
following construction (Section 
2.8) will ensure that there will 
be no post construction dust 
impacts. 

EPA Objectives 
can be met. 
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The closest rural residence is at 
least 200m from the proposed 
transmission line. 

  

Fi 

'V 

< 



EPA Objectives 
can be met. 
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Table E52: Sumnary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

EPA Objective 

The EPA's objective for this 
proposal in relation to Electro-
magnetic fields is to: 

Protect the amenity and 
health of residents from 
potential impacts of electro-
magnetic fields, ensuring that 
levels meet statutory 
requirements and acceptable 
standards. 

The EPA Guidelines for the 
proposal also state that 
Western Power must identify the 
potential impact of EMFs on 
mating, navigation and 
physiology of honey bees, 
specifically Queen Bees. 

Existing Environment 

Electro.magnetic fields (EMFs) 
can occur over a wide range 
of frequencies and are found 
whereever electricity is used. 
They are a natural by-product 
of the use of electricity and 
occur around all electric wires 
and electrical appliances. 
Hence, they are present in 
domestic and workplace 
environments as well as near 
ordinary street distribution 
lights and high voltage 
transmission lines such as the 
proposed transmission line 
from Pin jar to Cataby. 

An apiary site is located in the 
north western boundary of 
State Forest 65 North within 
the vicinity of the proposed 
transmission line route. 

Potential Environmental 
Issues and Impacts 

For most people the greatest 
exposure to power frequency 

F EMFs arises from distribution 
lines in the street, household 
wiring and domestic electrical 
appliances. Based on field 
profiles (see Section 5.3.3), 
living near the proposed 
transmission line would not 
substantially increase this 
exposure. 

All the research studies 
undertaken to date have shown 

i that there is no detrimental 
effects to commercial apiary 
operations such as queen bee 
breeding and honeybee 
production if the apiary sites 
are located in areas where the 
electric field exposure is less 
than 2kV/rn. 

Western Power is committed to 
the concept of prudent 
avoidance as a means of 
controlling exposures to EMFs 
if there is any doubt that they 

F are harmless; it designs, 
constructs and operates all it's 
plants and facilities prudently 
within the guidelines 
recommended by the 
NH&MRC of Australia. See 

F Section 5.3.3 for further 
details. 

The maximum electric field 
produced by the proposed 
Pin jar to Cataby 3 30kv 
transmission line is less than 
2kV/rn. Based on the studies 
identified in Section 5.3.3.1, it 
can be concluded that the 

F proposal would not have a 
detrimental effect upon any 
commercial apiary operations 
such as queen bee breeding 
and honey production in the 
area. 

Environmental 
Factor 

Electro - magnetic 
Fields 

Effects of Electric 
Fields on 
Honeybees 
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Management 	 Predicted 
Strategies 	 Outcome 

EPA Objectives 
can be met. 



Table E52: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Management 	Predicted 
Strategies 	 Outcome 

The landscape study conducted EPA Objectives 
for this proposal identified that i  can be met. 
the proposal had a moderate 
or high compliance with 
management objectives related 
to landscape character, visual 
aesthetic significnace and 
wilderness quality. See Section 
5.4.1 of this document for 
Further details of study. 

The study also found that the 
proposal had a low to 
moderate compliance with 
objectives related to views. As 
a result the study 
recommended modifications to 

I the proposed line route, of 
which Western Power has 
investigated and will adopt two 
of the four proposed changes. 
Social issues related to impacts 
on small private holdings and 
existing landuse make the 
adoption of two of the 
proposed modifications 
problematic. 

Environmental 
Factor 

Visual amenity 

EPA Objective 

The EPA's objective for this 
proposal in relation to the 
visual amenity of the area is to: 

Ensure that the visual amenity 
of the area is not significantly 
affected by the proposal. 

Existing Environment 

A consultant Landscape 
Architect was engaged to 
investigate the visual resources 
of the project area. 

The Natural Landscape 
Character Units traversed by 
the proposed line route include 
the Coastal Plain, Coastal 
Ridges and a short section of 
valleys. 

Potential Environmental 
Issues and Impacts 

Potential impacts on visual 
amenity resulting from the 
proposed Pinjar to Cataby 
transmission line may include 

Impacts of views and small 
areas of significance and 
wilderness. 

Impacts on the natural 
character in the vicinity of 
the proposed transmission 
line route. 
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Table E52: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 	 EPA Objective 	 Existing Environment 	Potential Environmental 	Management 	Predicted 
Factor 	 Issues and Impacts 	 Strategies 	 Outcome 

Aboriginal culture 
and heritage 

The EPA's objective for this 
proposal in relation to 
aboriginal culture & heritage is 
to: 

Ensure that the proposal 
complies with the 
requirements of the 
Aboriginal Heritage Act 
7972. 

Ensure that changes to the 
biological and physical 
environment resulting from 
the project do not adversely 
affect cultural associations 
with the area. 

Western Power will engage 
appropriately qualified consults 
to conduct archaeological and 
ethnographic surveys of the 
proposed transmission line 
alignment. 

The proposal traverses two 
Registered Native Title Claims. 
A Notice of Entry has been 
sent to the Representatives for 
the Claims stating Western 
Power's willingness to meet 
with Claimants or their 
representatives. 

Potential impacts on Aboriginal 
Culture and Heritage resulting 
from the proposed Pinjar to 
Cataby transmission line may 
include: 

The physical presence of the 
transmission line 

Ground disturbing activities 
such as vegetation clearing, 
the preparation of tower 
foundations ans canstructing 
access roads. 

Indirect impacts may be due 
to increased erosion or to 
improved access to 
vulnerable sites. 

The consultancy brief for the 
archaeological and 
ethnographic surveys will 
require the consultants to make 
recommendations on any 
modifications to the location 
construction and operation of 
the transmission line necessary 
to ensure no heritage values 
are adversely affected. 

Western Power commits to the 
modification of the location of 
the transmission line to ensure 
that no Aboriginal Heritage 
values are adversely afFected 
by the proposal. 

EPA Objectives 
can be met. 



Table ES2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 
	

EPA Objective 
	

Existing Environment 
	

Potential Environmental 
	

Management 	 Predicted 
Factor 
	

Issues and impacts 
	

Strategies 	 Outcome 

National Estate The EPA's objective for this 
proposal in relation to the 
National Estate is to: 

Ensure that the proposal 
complies with the 
requirements of the Western 
Australian Heritage Act 
1972 and the Australian 
Heritage Commission Act 
1975 and protects the 
identified values of places 
listed in the register of the 
National Estate and places 
listed on the Interim List of the 
Register of the National 
Estate. 

The Heritage Council of 
Western Australia conducted a 
search of the Register of the 
National Estate, the State 
Register of Heritage Places and 
the State Places database. 

The search of the databases 
identify places of cultural 
significance within the region 
of the project area. 

Construction activities has the 
potential to adversely affect 
National Estate Places. 
Activities include: 

The physical presence of the 
transmission line 

Ground disturbing activities 
such as vegetation clearing, 
the preparation of tower 
foundations ans constructing 
access roads. 

Indirect impacts may be due 
to increased erosion or to 
improved access to 
vulnerable sites. 

Whilst the search of the 
databases identified places of 
cultural significance within the 
region of the project area, 
there are no places in which 
the proposed transmission line 
route will impact on these 
places or the values associated 
with them. 

EPA Objectives 
can be met. 

ri 

Risk and hazard - 
Unexploded 
ordinance 

The EPA's objective for this 
proposal in relation to 
Unexploded ordinances is to: 

Establish the area potentially 
affected by unexploded 
ordinances in the vicinity of 
the proposed route. 

The proposed line route 
traverse three WW2 era 
gazetted live firing areas and 
portions of the Defence 
Training area north of Lancelin. 
Therefore an assessment of the 
extent of unexploded 
ordinances (UXO) present 
within the proposed line route 
was undertaken. 

Activities associated with the 
construction of the proposed 
transmission line presernts a 
risk to human health if UXOs 
are detonated. 

The UXO Unit of the Fire and 
Emergency Services Authority 
(FESA) of Western Australia 
was commissioned by Western 
Power to conduct detailed 
search and remediation of the 
impact areas identified in the 
UXO assessment. 

Should any additional changes 
to the proposed Pin jar to 
Cataby transmission line arise 
From the environmental 
planning or EIA process, these 
changed alignments would be 
assessed for UXO 
contamination and where 
necessary remecliated to 
eliminate UXO hazards. 

EPA Objectives 
can be met. 



Topic 	
] 

Objective/s Action Timing Advice 

General Manage environmental Commitment 1 Pre-Construction CALM 
Environmental effects of the proposal. Develop and implement an Environmental Management Program (EMP) that: W&RC 
Management 

includes specific plans and procedures developed in consultation with concerned 
I 

Aboriginal 
stakeholders through ongoing stakeholder liaison and discussion by the proponents Groups/ 
officers, which addresses construction impacts and stakeholder concerns; Agencies 
includes monitoring procedures and control of the activities of employees, agents and 
contractors to ensure adherence to environmental requirements identified in the EMP; and 

is integrated into the existing Western Power Corporate Environmental Management 
System and documented in the Environmental Management Information System (EMIS). 

Commitment 2 Construction CALM 

Implement the approved environmental management program referred to in Committment I • Post Construction W&RC 

I  Aboriginal 
Groups/ 

Agencies 

Vegetation Minimise the impact of Commitment 3 Pre- Construction CALM 
the proposal on remnant Prepare a vegetation plan that addresses: 
native vegetation 
including threatened a system of environmental offsets; 
species and vegetation 
communitites. 

procedures to ensure that the transmission line does not reduce the overall area of 
remnant native vegetation within the State's secure conservation estate; and 

the protection of Declared Rare and Priority Species. 

Commitment 4 Construction CALM 

Implement the approved vegetation management plan required by Committment 3. 
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ES7 Environmental Management Commitments 

2 	Western Power commits to the following outlined in Table ES3 

Table ES3: Proponent's Environmental Management Commitments for the Pinjar to Ccitoby Tronsmission Line. 



0 
0 

Table ES3: Proponent's Environmental Management Commitments for the Pin jar to Cataby Transmission line continued... 

Topic Objectve/s Action Timing Advice 

Weeds Control the spread of Commitment 5 Pre-Construction CALM 
weeds along the 

line transmission 
Prepare a weed management plan that addresses: WRC 

corridor. appropriate hygiene techniques to control the spread of noxious and environmental i Agriculture WA 

weeds along the proposed transmission line corridor between areas of native landowners 
vegetation and agricultural land; 

the conduct of post construction audits; and 

where necessary the eradication of introduced weeds. 

Commitment 6 Construction CALM 

Implement the approved weed management plan referred to in Committment 5 PostConstruction WRC 

Agriculture WA 

Phytophthora Control the spread of Commitment 7 Pre-Construction CALM 
cinnamomi Phyfophtharo cinnomomi The proponent will prepare and implement a Phytoph!hora hygiene management plan 
(Dieback) I 	resulting from activities based on the protectable areas protocol that addresses: 

associated with the 
proposal. land tenure, vegetation condition and identified access routes; 

specific strategies addressing post-construction activities associated with transmission 
line maintenance; and 

the conduct of all activities within the Tiwest Joint Venture lease in accordance with the 
company's Dieback Management Plan. 

Commitment 8 Construction CALM 

Implement the approved Phytophthora hygiene management plan referred to in Post-Construction 

Committment 7. I 
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PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

1.0 Introduction 

1.1 	Purpose and Scope of Document 

The purpose of this PER document is to provide the 

Department of Environmental Protection (DEP), the 

relevant government agencies and the general public 

with details on the environmental issues and the 

proposed management strategies associated with 

\Vestern Power's l)roPosal  to construct and operate a 

new transmission line from Pinjar to Catabv. 

Details are also provided on the transmission line route 

selection process (Section 3.0) based on environmental 

and social issues associated with the three transmission 

line route options investigated (i.e. the Western Option, 

the Common Corridor Option and the Eastern 

Option).The document also details the reasons for the 

selection of the Western 01)tiOfl as the proposed 
transmission line route. An overview of the location 

of the preferred transmission line route (the Western 

Option) is shown in Figure 2.1. 

Details are also provided on the vegetation clearing 

activities that will occur in relation to the construction 

and maintenance of the proposed transmission line 

route option (Section 2.4 and Section S.2. 1 .1). 

The PER document is presented in two volumes. 

Volume I details the above-mentioned information, 

Volume 2 provides the maps and figures related to the 

l)roPosaL 

The following three supporting documents are also 

available which provide further details on the surveys 

and studies that were conducted as part of the line route 

selection process. 

Woodman Environmental Consulting (2000) 

"Flora, Fcc/ctaion and Dieback (Phvtophthora 

cinnatnoni) Surrey ", prepared for Western Power, 

Perth Western Australia. 

Bamford, M.J. (2000) 

"Fauna; impacts and their management in relation to 

the construction and maintenance of a 330k 

transmission line between Pinjar to Cataby", prepared 

for Western Power, Perth Western Australia. 

Clear, J. (2001) 

"Pinjar to Cataby Proposed Transmission Line 

Landscape Study", prepared for Western Power, 

Perth Western Australia. 

Bamford (2000) and Cleary (2001) are available for 

public viewing at the DEP library, the JS Battye Library, 

the Environment Centre, and the relevant Shire 

libraries. They are also available for purchase from 

Vv'stern Power. Due to the confidentiality requirements 

of the Department of Conservation and Land Management 

(CALM) concerning the location of Declared Rare Flora, 

\'Voodinan Environmental Consulting (2000) is available 

only on rec1uest and onl alter ap1)roval has been given by 

CALM and Western Power. 

Please Note: The PER document (Volume I and 

Volume 2) is also available on Western Power's website 

at www. western power. corn .au  /per_pin jar and is also 

available in electronic form from Western Power. 

1.2 The Proponent 

The proponent for the project is: 

WESTERN POWER CORPORATION 

GPO Box 1921 

PERTI-1 WA 6842 

The proponent's contact person is: 

Mr Rudy lèh 

Transmission Services Manager 

Transmission Assets Branch 

Telephone: 9326 4897 

Facsimile: 9325 154 

Eniail: 	rudy. tch(7)vesternpover.coni .au  

1.3 	Overview of the Proposa' 

The existing power system in Western Power's North 

Country Region between Muchea and the Geraldton 

area is presently being supplied by two 132kV 

transmission lines. Current indications are that these 

transmission lines wOul(I have reached the limit oitheir 

capacities by the summer of 2003/2004. It is proposed 

to construct a new overhead transmission line 

approximately 1 23km in length between the Pinjar Gas 

Turbine Station and the Catabv Substation. The new 

transmission line would both reinforce and improve 

the quality and reliability of the power supply in an 

area in 'Western Australia which has also been 

experiencing regular power supply interruptions. 

Note: This PER refers to a 330kV transmission line 

whereas the Referral document described a 132kV 

transmission line. The reason for the difference is that 

though a decision has not been made on the voltage of 

the proposed new transmission line, 132kV seemed 

more likely at the time of referral. However 330kV 

now seems more likely. Also,Western Power preferred 

to have a 330kV transmission line proposal assessed as 

this has in all respects a greater environmental impact 

than a 132kV transmission line pr01)osal. 

SECTION I: INTRODUCTION 

WESTERN POWER I MARCH 2001 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

A 330kV transmission line would have greater physical 
environmental impacts associated with clearing and 
land requirements because of its larger ground 
footprints at tower sites. Clearing between tower sites 
to establish required electrical clearance and access to 
tower sites would be comparable although at the Moore 
River crossing clearing for a 330kV transmission line 
would be greater than for a I 32kV transmission line. 
The 330k\T  line towers would also be significantly taller 
than the I 32k\' line towers resulting in greater visual 
irn1)act. 

1.4 Programme of Work 

Load forecasts indicate that the existing transmission 
lines in Western Power's North Country Region would 
have reached their firm capacities by summer 2003/ 
2004, hence requiring a new transmission line to be 
completed by November 2003. To meet this deadline 
it is imperative that Western Power obtains 
environmental approval by mid 2001. 

On-site work associated with the construction of the 
line is programmed to commence in October 2001 in 
unrestricted areas and restricted to periods between 
November and April in areas subject to inundation. 

SECTION 1: INTRODUCTION 

WESTERN POWER I MARCH 2001 1 2 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

2.0 The Proposal 

2.1 	Need for the Project 

The construction of this line is necessary to ensure that 

the quality and reliability of the pmver supply in the 

North Country Region is adequately maintained 

beyond 2003. The Region is currently connected to 

Western Power's metropolitan transmission system via 

two 132 kV lines as illustrated in Figure 2.1.  

These two transmission lines are presently operating 

close to their power transfer and operating capabilities, 

and given the anticipated growth in power demand in 

the Region over the coming years, the ability for these 

lines to cope with the load growth is expected to 

diminish l,y the summer of 2003/2004. 

One of the consequences of not building the 

transmission line would be low voltages on the power 

system between Muchea and Geraldton. As Western 

Power has to meet statutory voltage limits the only 

alternative to building the transmission line would be 

the installation of equipment to shed large numbers of 

customers, during Summer and Winter peak electrical 

load times. 

Another consequence of not building the transmission 

line would be the imposition of limits on electrical load 

in the region, resulting in constraints to growth and 

economic development. 

The construction of this new transmission line is 

necessary to support and maintain the anticipated 

increase in power demand in the Region and mitigate 

the following problems: 

Quality and Reliability of Supply 

The design of the existing 132 kV lines does not 

incorporate overhead earths, and the high isokeraunic 

levels (electric storms) result in poor local j)ower 

quality clue to numerous fault trips. The proposed new 

line will be designed to operate in this high isokeraunic 

region with higher levels of security. 

Generation Expansion 

Due to transient and dynamic stability limitations, 

Western Power is unable to substantially add to the 

generation capacitY in the North Country area without 

significantly reinforcing its existing transmission 

system, or reducing the security of the system. The 

installation of the transmission line will accommodate 

the generation expansion in the Region. 

Following construction of the Pinjar to Catahv 

transmission line and other transmission lines to the 

north of Cataby it will become possible to connect gas 

1)0vered generators at certain locations to suppl 

customers in the Great Northern Region or at more 

distant locations on the South West Interconnected 

System. Possible locations for Gas Turbine generating 

stations are being investigated at present. The alignment 

of the proposed transmission line has not been 

influenced bv the aiture location of generation sites. 

There is a degree of flexibility in determining Gas 

Turbine generating station locations, although sites near 

existing gas pipeline compressor stations may be 

favoured. Also additional sections of transmission line 

will be constructed to connect generation plant to the 

transmission system as and when required. 

New Loads 

It is predicted that by 2002 / 2003 Western Power would 

not be able to supply new loads in the North Country 

Region to the current levels of reliability and security. 

The new transmission line will allow Western Power 

to accommodate significant or unexpected expansion 

of residential, commercial and industrial developments 

in the Region. Developments atYanchep, Guilderton 

and Lancelin indicate that expansion along the north 

coast will continue. Without the proposed new line, 

regional growth may be constrained and problematic. 

Fhough the transmission line will enable new industrial 

and commercial loads to be connected to the power 

system, the primarY reason for building the 

transmission line is to ensure a satisfactory over  supply 

to residential customers and landowners in the region 

into the foreseeable future. 

Add itionalTransm ission 1.ines and LongTerm 
Strategy 

The new Pinjar-Catahv transmission line is part of a 

planned transmission system development in the Great 

Northern Region.The Pin jar-Catabv transmission line 

is the first stage of the system expansion plan. Western 

Power's current plans also include the construction of 

additional transmission lines between the Cataby 

substation and its gas turbine station at Mungarra 

approximately 50km south east of Geraldton. 

At this time there are no plans for additional 

transmission lines other than those identified above 

linking Pinjar to Mungarra, although system expansion 

plans are subject to change depending on the growth 

of electrical load and the connection of additional 

generation capacity. 
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2.2 Location of the Proposed Transmission 
Line Route 

The proposed transmission line route is approximately 

12 3km in length, traverses 23 private properties and 

approximately 60km of native vegetation. Of the native 

vegetation traversed, 22km is within State Forest 65 

North (SF65-North), 8.2km within State Forest 65 

South (SF65-South), 2.5km in Gingin Stock Route 

Nature Reserve and approximately 24km on private 

properties. 

Figure 2.1 provides an overview of the proposed 

transmission line route. South of the Moore River the 

proposed transmission line route, which emanates from 

the Pinjar Power Station, traverses the Gnangara Pine 

Plantation in SF65-South (approximately 25km), and 

areas of native vegetation within SF 65-South 

(approximately 8.2km) and also the Gingin Stock 

Route Nature Reserve (approximately 2. Skms) as well 

as private land. The Western Option crosses the Moore 

River in l)r1tc  land, traverses more private land, State 

Forest 65 North (SF 65-North) (approximately 22km), 

private land,Vacant Crown Land (VCL) and theTiWest 

Catabv Mine site. Where possible the alignment follows 

existing roads and tracks to minimise the clearing of 

vegetation. 

Figure 2.2a and Figure 2.2b illustrate the location and 

some of the environmental factors associated with the 

proposed transmission line route including: 

Remnant Vegetation, 

State Forests 

Nature Reserves, 

Declared Rare Flora and Priority Listed Flora; 

Threatened Ecological Communities, and 

Conservation Wetlands 

A number of dilkrent alignments along the proposed 

transmission line, (i.e. the \Vestern Option), were 
investigated as 	of the line route selection l)rOcess. 

2.3 	Description of Proposed Development 

Line Specifications  

One alternative alignment investigated was along the 

western boundary of SF65 -North. This alignment along 

the proposed transmission line route was discarded 

after vegetation and flora surveys identihed a CALM 

listed Threatened Ecological Community. 

Other alternative alignments along the proposed 

transmission line route that were investigated were as 

a result of visual impact assessment of the area 

undertaken by Cleary (2001). Recommendations from 

this assessment suggested that \Vestern Power 

investigate four alternative alignments along the 

proposed line route to minimise visual impacts. Two 

of the alternative alignments, one at the crossing of 

Sappers Road and the other in SF65-North were 

adopted. The other two recom mended alternative 

alignments along the Western Option were not adopted 

as significant problems were identified on these 

alignments. They were within SF65-South and where 

the proposed line traverses the Moore River. 

The recommended alternative alignment to reduce the 

visual impact of the proposed transmission line from 

view points at Wabling Hill in SF65-South and from 

Wanneroo Rd would require the transmission line to 

be located approximately 2.2km from the existing 

Gravitational Observatory and approximately 2km 

closer than the proposed alignment. Locations more 

distant from the Gravitational Observatory (between 

).2 and 4.2km from the observatory) would not 

signiilcantiv reduce visual impacts as the transmission 

line would be located on a ridge and would still be 

visible from Wabling 1-lill and Wanneroo Rd. However, 

studies performed by the Energy Systems Centre at 

the University ofWestern Australia indicate that there 

is a substantial risk that multi-spectral noise generated 

by corona discharge from normal transmission line 

operations 2.2km from the Observatory would 

jeopardise recordings of sensitive equipment used in 

the gravitational wave measurement process .As this 

Gravitational Observatory is part of an international 

monitoring network, Western Power has accepted 

Line Distance 	 - 	Approximately 123 km 

Line Construction 

Average tower height 

Minimum phase conductor-to- ground clearance 

Typical span between towers 

- 	330,000 volt (330kv) 

-+ 50 metres 

-+ 	9.0 metres (15.0 metres in areas of 
native vegetation) 

- 	Approximately 400 metres 
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requests from Professor David Blair of the Physics 
Department at the llniversitv of Western Australia to 
locate the transmission line on the alignment 
approximately 4.2km from the observatory. 

The other alternative alignment recommended as a 
result of the visual impact study was in the vicinity of 
the Moore River crossing. This alignment is not 
considered viable because of the efiect it would have 
on 1)rivate l)roperties  traversed. The area proposed 
for the alternative alignment contains small holdings, 
a poultry farm and pivot irrigation systems. The 
proposed alternative alignment would be located too 
close to dwellings or buildings forming part of the 
poultry farm to achieve safe electrical clearances or 
distances preferred by Western Power under its EMF 
prtdcnt avoidance policy. More distant deviations 
would entail wider crossings of the Moore River, which 
would be unacceptable to the Water and Rivers 
Commission. 

2.4 Vegetation Clearing 

2.4. 1 Vegetation Clearing for Construction 
Purposes 

It will be necessary to remove or disturb vegetation 
during the construction stage of the project; this will 
involve permanent and temporary removal or 
disturbance depending on the area. The total area of 
remnant native vegetation within secure 
conservation reserves affected by the proposal 
is 24.9 ha, including 23 ha of temporary 
vegetation disturbance and 1.9 ha of 
permanent clearing. A description of the terms 
'permanent vegetation clearing' and 'temporary 
vegetation disturbance' is provided below. 

Table 2.1 provides further details on the construction 
activities that will require vegetation clearing or 
disturbance of sonic form. 

Permanent Vegetation Clearing 

It will be necessary to permanently remove vegetation 
in some areas of the transmission line corridor to enable 
tower construction activities and to provide access to 
tower sites where access tracks do not already exist. 
Access to tower sites will be provided by cut in spurs 
from existing tracks and roads. Such spurs will be no 
longer than 300m in length. 

Wherever possible, the proposed transmission line 
route has been aligned along-side existing access tracks. 
As such, these existing access tracks will be utiliseci as 
access tracks during both the construction stage and 

maintenance stage of the project. 

In the areas where there is 1)resently no access to a tower 

site, an initial 4m wide access track will be created to 

enable large vehicles to access the tower sites during 
the construction stage of the project. These 4m Nvide 

access will be created using a rubber tvrecl Front End 

Loader to push vegetation over. The Front End Loader 

blade will be raised above the ground to avoid 

disturbance to seed stock in the soil. At the completion 

of construction the 41n wide track will be able to 

regenerate to a width of 2m that will enable 4WD 

access to the tower site. 

Temporary Vegetation Disturbance 

During the construction phase of the project it will be 
necessary to temporarily disturb or remove vegetation 
in some areas along the transmission line route in order 
to carry out the activities a.ssociatedl with tower erection 
and stringing of wire (conductors) between towers. 
After construction, vegetation that has been disturbed 
or removed for such activities will be allowed to 
regenerate. 

In the areas where an access tracks does exist to enable 
access to each tower site, but is less than 4m in width, 
the existing access track will be widened to 4m to 
enable large vehicles to access the tower sites during 
the construction stage of the project. The 4m wide 
access will be created using a rubber tyred Front End 
Loader by pushing vegetation over to enable a 4WD 
vehicle to drive to the tower site. The Front End Loader 
blade will be raised above the ground to avoid 
disturbance to seed stock in the soil. .At the completion 
of construction the 4m wide track will be able to 
regenerate to a width of 2m that will enable 4WD 
access to the site. 

Temporary vegetation disturbance will involve driving 
over vegetation with a 4WD vehicle. 

Temporary removal of vegetation will also involve the 
selective clearing of vegetation that can not be driven 
over by a 4WD vehicle. 
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Table 2.1 Construction activities that will require permanent vegetation clearing and/or temporary vegetation disturbance. 

Vegetation Impacy 	Activity 	 Description 

Permanent 1 Permanent vegetation The majority of the proposed transmission line route has been aligned along side existing access tracks thereby reducing the extent 
Clearing clearing for new access of permanent clearing of remnant native vegetation as well as reducing the necessity for creating permanent access tracks. 

track. 
Permanent vegetation clearing for access to tower sites will be necessary where existing access tracks veer away from the centreline 
of the proposed transmission line. Access to tower sites will be provided by cut in spurs From existing roads and tracks. 

Such clearing would involve the use of a Front End Loader to push vegetation over. There would be minimal soil disturbance. 

Permanent vegetation A 14 metre x 14 metre permanent clearing for the tower site. Such clearing would involve the use of a Front End Loader to push 
clearing for tower site. vegetation over. There would be minimal soil disturbance. 

Temporary Temporary vegetation The vegetation clearing and tower erection stage requires heavy vehicle access along the line route to each of the tower sites; 
Disturbance disturbance for access this will require an access track 4 metres in width during the construction phase. 

track . 
Wherever possible the transmission line route has been aligned to Follow existing access tracks which, if less than 4m in width, 
will be temporary widened to 4m. At the completion of construction, the 4m wide track will be able to regenerate to a width of 
2m that will enable 4WD access to the site. Vegetation disturbance would involve driving over vegetation with a 4WD vehicle 
and in some cases selectively removing tall shrubs and trees. 

Temporary vegetation During the construction phase the tower erection activities involve the transport of materials to the tower site, the installation of 
disturbance for tower foundations and the erection of towers. Vegetation within an area 50m x 50m (2304m2) around each tower site will need to be 
site construction. temporarily disturbed for these activities to occur. At the completion of construction, the vegetation that has been temporarily 

disturbed for tower erection activities will be able to regenerate. 

Temporary vegetation The stringing of the conductors onto the towers requires the running out, tensioning and clomping of the line conductors and 
disturbance for earthwires onto the insulators and their fittings. This will require the temporary disturbance of vegetation along a temporary 2m 
stringing access. wide strip between each tower. Vegetation disturbance would involve driving over vegetation with a 4WD vehicle and in some 

cases selectively removing tall shrubs and trees. At the completion of construction, the vegetation that has been temporarily 
disturbed for stringing access will be able to regenerate to a height of 9m. 
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2.4. 1. 1 Vegetation Clearing Scenarios 

Table 2.2 describes the four vegetation clearing 

scenarios for remnant native vegetation that will be 

employed along differcnt sections of the transmission 

line route during the construction phase of the proj1.. 

Figures 2.3 to 2.5 illustrate these vegetation clearing 

scenarios. Vegetation clearing scenarios proposed 

within specific areas of remnant vegetation along the 

propOse(l transmission line route corridor are detailed 

in Section 5.2.1.1. 

2.4.1.2 Vegetation Rehabilitation 

All activities associated with remnant native vegetation 

clearing, construction and maintenance of the transmission 

line will be managed to ensure no loss of soil Seedl stock. 

No process will involve removal of topsoil. This should 

ensure successful vegetation regeneration following 

clearing and construction activities. 

Past experience with transmission line projects that 

have employed processes that avoid the disturbance of 

Table 2.2 Remnant Native Vegetation Clearing Scenarios Proposed Along the Transmission Line Route. 

Scenario 	 Description 

Vegetation Clearing Scenario #1 	• Towers will be placed approx 400m apart. 

(See Figure 2.3 for an illustration 	• Access track already exists. 
of this vegetation clearing 	 • Transmission line route will be aligned to follow existing access track. 
scenario) 

Towers will be placed in centre of existing access track. 

Permanent diversion access track will be created around each tower. 

No clearing required for stringing conductors. 

No clearing required for majority of access track if existing track is 2m wide. 

Clearing Required: 

- Permanent Clearing - approx 1 96m2  tower site and a 2m wide by 
approximately 55m long diversion access track. 

- Temporary Clearing - approx 2304m2  for tower construction activities. 
Possible temporary clearing of existing access track if track is not already 
4m wide. 

Vegetation Clearing Scenario #2 	• Towers will be placed approx 400m apart. 

(See Figure 2.4 for an illustration 	• Access track already exists. 
of this vegetation clearing 	 • Transmission line route will be aligned to run along-side existing access track. 
scenario) 

Towers will be placed to the side of the existing access track. 

No clearing required for access track if existing track is already 4m wide. 

Clearing Required: 

- Permanent - approx 1 9óm2  for tower site. 

-+ Temporary - approx 2304m2  for tower construction activities; 2m wide by 
400m long temporary track for conductor stringing. Possible temporary 
clearing of existing access track if track is not already 4m wide. 

Vegetation Clearing Scenario #3 	• Towers will be placed approx 400m apart. 

(See Figure 2.5 for an illustration 	• Access track already exists. 
of this vegetation clearing 	 • Transmission line route will be aligned to run along side the existing access 
scenario) 	 track as close as is possible. 

'Cut.in spurs' will extend off the existing access track in order to erect towers 
and access tower sites. 

Final width of 'cut-in spurs' will be 2m. 

Length of 'cut-in spurs' will range from 1 Om to 300m depending on location 
of existing track in relation to tower site. 

Clearing Required: 

-, Permanent — approx 1 96m2  for tower site; 2m wide 'cut-in spur'. 

-Temporary - approx 2304m2  for tower construction activities; 2m wide by 
400m long temporary track for stringing conductors. Possible temporary 
clearing of existing access track if track is not already 4m wide. 
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Table 2.2 Remnant Native Vegetation Clearing Scenarios Proposed Along the Transmission Line Route continued... 

Scenario 	 Description 

Vegetation Clearing Scenario #4 	• This clearing scenario relates to the area where the proposed transmission 
line traverses the Moore River. 

Existing tracks located near the Moore River will be utilised for access for 
construction and maintenance activities. 

All tower structures will where possible be placed in existing cleared areas. 

No tower structures will be placed within the Moore River. 

Trees taller than 9 m within a corridor of óOm will be selectively removed, 
leaving the tree roots in place to bind the soil; trees taller than 9m will be 
cut on a continuing basis to maintain safety clearances (see Section 2.4.2). 

Further consultation with WRC will determine the exact location of crossing 
the River and the placement of towers. 

soil seed stock and removal of topsoil indicate that there 

should be no need for vegetation rehabilitation by 

planting of seedlings or direct seeding in areas of native 

vegetation. 

On agricultural lands rehabilitation Nvill be conducted 

to ensure no land (legradatiOn. Rehabilitation will 

include the provision olseedlings to landowners where 

individual trees are removed. 

Rehabilitation will only be conducted in areas of native 

vegetation where this is necessary because of a lack of 

natural regeneration. Stakeholders including CALM and 

the WRC will be consulted to determine the need for 

rehabilitation in specific locations such as river crossings. 

2.4.2 Vegetation Control for Safety 

Requirements 

To ensure that the transmission line operates in a safe 

and secure manner, and to prevent bushfires, vegetation 

clearing and control will be required within the 

transmission line corridor. However, the extent of 

vegetation clearing will be dependent upon local 

vegetation height and the height of the conductors 

above the ground. 

Where vegetation clearing is required, every effort will 

be made to minimise the impact on the local environment. 

Clearing will conform to a predetermined 'clearing 

profile', based on safe operating clearance limits. These 

limits also take into con.sidcration the maximum allowable 

height of trees, undergrowth and scrub that may be 

retained within the corridor. As Figure 2.6 illustrates, the 

'clearing profile' relevant to the proposed Pin jar to Catabv 

transmission line route allows vegetation to reach a 

maximum height of 9 metres. Thereibre in areas of Banksia 

woodlands, which are typical of most of the proposed 

alignment, no l)crmanent  clearing will be required other 

than for access and tower sites. 

Trees will need to be removed where they infringe the 

required clearance limits to live conductors for 

maximum conductor sag conditions. 

Western Power will regularly maintain the cleared areas 

within the transmission line corridor to ensure that no 

vegetation encroaches into the clearance limit zone of 

the transmission line. 

The vegetation clearing work will be carried out by 

external contractors and in accordance with the 

clearing profiles detailed in this document, 

requirements of the DEP, the Department of 

Conservation and Land Management (CALM) and the 

relevant Local Government Authorities. 

Western i'owcr will liaise with appropriate stakeholders 

regarding the disposal of vegetation and del)ris. 

Wherever possible, alternative uses for the cleared 

vegetation materials for firewood or milling will 

be encouraged. 

2.5 	l.ine Construction 

The proposed transmission line will be constructed on 

lattice steel towers. The construction of the line is 

generally carried out in three distinct stages, namely: 

survey and vegetation clearing; 

tower erection; and 

the stringing of conductors 

The clearing and tower erection stages require heavy 

vehicle access along the line route to each of the tower 

sites. Heavy equipment to be used for construction 

includes pile drivers, 20 tonne all-terrain cranes, trucks 

and semi-trailers. The conductor stringing process 

requires access along the route to play out and suspend 

draw wires and/or conductors. 
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The tower erection activities include the transport of 

materials to site, the installation of foundations and the 

erection of the towers. 

The stringing phase will involve the installation of the 

line insulators and their associated hardware on the 

towers, followed by the running out, tensioning and 

damping of the line conductors and earthwires onto the 

insulators and their fittings. Follow up work would 

involve fitting of tower accessories and a final inspection. 

2.6 Line Maintenance 

once the transmission line is put into service, future 

maintenance activities on the line would generall 

involve the following: 

Periodic visual inspection of conductors, insulators 

and towers from the air and ground; 

Cleaning and replacement of line components as 
required; 

Maintenance of the vegetation profIle; and 

Visual monitoring of casement condition to identify 

problems such as erosion and weed infestation. 

Permanent access would be required to each of the 

tower sites to facilitate activities ranging from 

inspections and minor repairs to major work such as 

replacement of tower members or electrical 

components such as insulators. Maintenance access 

would be limited to: 

Two line patrols per year by four wheel drive vehicle 

along the line corridor during dry soil conditions 

between November and April ( an additional patrol 

or patrols would be conducted from aircraft); 

Routine maintenance at selected locations along the 

line corridor requiring access by maintenance trucks 

and elevated work platforms (EWPs), once per year 

during dry soil conditions between November 
and April; 

A climbing inspection of towers requiring access by 

maintenance trucks and elevated work platforms 

(EWPs), during dry soil conditions between 

November and April once every 5 years; 

Emergency maintenance access by maintenance 

trucks and elevated work platforms (EWPs) to 

specific (usually single) locations once every 5 rears 
on average. 

The above access requirements represent worst case 

conditions. Generally access would be less than stated 

above. Vegetation control activities would be limited to 

ensuring access tracks remain free from large vegetation. 

There would be little requirement for vegetation 

control within the transmission line corridor as the 

minimum conductor height above ground in areas of 
native vegetation is I 3m, this means that vegetation 

can grow to a maximum height of 9m, enabling a bm 

safety clearance between the vegetation and the 

conductor. Given that the majority of the proposed 

transmission line route is banksia woodlands which 

generally grows to a maxinium height of 6m, there will 

be only a small number of areas along the route that 

will require vegetation control, for example the 

crossing of the Moore River. 

2.7 Line Easements 

The granting of a line easement by a landowner to 

Western Power, in general terms means the granting 

of certain rights to\Vestcrn Power, including the right 

of entry to survey, clear, construct and maintain the 

transmission line.VVcstern Power does not obtain title 

to the area of land affected by the line casement and 

ownership will always remain with the registered 

landowner. 

There are two reasons for the registration of casements 

on a transmission line. The first is to do with the need 

to control and maintain public safety within the 

casement area and the second, concerns maintaining 

the operational security of the line. 

The granting of a line easement by a landowner to 

Western Power precludes the construction of buildings, 

sheds, windmills, etc within the easement area. Should 

a landowner require to undertake voi-ks such as 

excavations, changes to ground levels, drains, etc within 

the easement, then prior approval must first be obtained 

from Western Power. For safety reasons, vegetation 

height will also need to be controlled within the 

easement area. 

Normal farming operations such as grazing and 

cropping are permitted within the casement area. 

Similarly, normal farm fences, including electric fences 

are also permitted within the easement. 

The width required for the easement is 60m .This figure 

is based on maintaining a controlled safe-zone where 

certain activities, obstacles and tall vegetation are 

excluded. Outside this zone, activities such as operation 

of heavy machinery and equipment, the construction 

of buildings and the growth of tall vegetation is 

considered safe. 

The easement width should not be confused with the 

width of clearing required for the PrOl)0Se(l 

transmission line. The clearing width is considerably 
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less than 60m because of the relatively low form of the 

native vegetation (see Section 2.4.1 and Section 5.2.1.1 

for details on remnant native vegetation clearing 

requirements). However an easement width of 60m is 

required to prohibit unsafe land use close to the 

transmission line. 

2.8 Compensation and Restoration 

Compensation will be j)aid by \'Vestern Power to 

affected landowners who sullr any loss of production 

as a result of work on the transmission line on their 

property. The form and amount of compensation paid 

will be negotiated with the landowners, based, if 

necessary, on advice and recommendations from the 

relevant Authorities such as the Valuer General and 

Agriculture WA. 

Affected landowners will also be offered seedlings to 

replace any trees removed from their properties. These 

seedlings should be planted in a new area remote from 

the line corridor. 

It is inevitable that (luring the line survey, vegetation 

clearing and construction of the line, some damage may 

occur on some properties despite Western Power's best 

intentions to prevent them. All necessary actions will 

be taken by Western Power to either rectifv/i-einstate 

the damages or, ii the affected landowner prefers, to 

negotiate and remunerate accordingly. 

Upon completion of all the on-site work on the line, 

VVcstern Power will liaise with landowners to arrange 

for any restoration work that may be required on their 

properties. 
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3.0 Transmission Line Route Selection 
Process 

The selection of the transmission line route involved 

the following loc'esses: 

Desktop analysis of available environmental planning 

information; 

Site visits to confirm planning inforniation; 
11 

Detailed discussion and involvement with potentially 

affected stakeholders; 

Selection of line route options; 

Evaluation of alternative options and selection of a 

preferred line route. 

An initial desktop analysis determined constraints and 

potential transmission line corridors. Information used 

in this desktop analysis included, two line corridors 

identified for connection to the proposed Hill River 

Power Station (Dames & Moore, 1989) and digital 

geographic data layers comprising tenure, landuse, 

ecological and infrastructure layers and digital aerial 

photography of potential corridors. 

The initial desktop study identified constraints to 

transmission line corridors and a preliminary line route 

option was selected. This preliminary line route was 

then used as the basis for stakeholder involvement in the 

refinement of the proposed transmission line route (the 

Western Option), and in the generation of alternative 

transmission line route options. Alternative line route 

options were identified to address concerns identified 

during the public involvement process. These alternative 

options were identified in general terms initially then 

refined through the processes discussed above, desktop 

assessment of constraints and issues and stakeholcler 

involvement in detailed line route selection discussions. 

The Eastern Option, was an alternative transmission 

line route investigated, in response to concerns raised 

by CALM regarding the amount of vegetation clearing 

potentially required along the Western Option, as well 

as concerns of landowners potentially affected by the 

Western Option. 

The Common Corridor Option was also an alternative 

transmission line route Option investigated and is 

located adjacent to an existing transmission line. This 

option was considered in response to questions and 

suggestions by stakeholders located along the Vstern 

and Eastern Options. 

in selecting these route options a range of' factors 

required consideration including: 

Absolute constraints such as National Parks and 

aircraft landing grounds; 

Land use issues, including potential urban 

development and/or sulxlivision, mining tenenients/ 

mineralisation, agricultural activities; 

Impacts on conservation areas, wetlands, recreation 

areas and Natural 1-leritage sites; 

Impacts of vegetation clearing along the line corridor; 

Potential spread of the root pathogen Phi'topbthora 

cinnaniorni; 

Potential spread of weeds; 

Potential soil erosion associated with the construction 

and maintenance of the transmission line; 

Effect of the transmission line on the visual amenity 

of the area; 

Concerns over 1)erceied health risks from 

transmission lines; 

Bombing ranges - presence of unexploded 

ordinances; 

Aboriginal archaeological and ethnographic sites; 

NativeTitle claims; 

Bio-diversitv issues including rare and endangered 

flora and fauna sites; 

The Australian International Gravitational 

Observatory site. 

3.1 	Consultation with the Local Community and 
Government Agencies 

The stakeholders consulted during the line route 

selection process were: landowners potentially affected 

by having a transmission line located on their property, 

representatives of environmental agencies responsible 

for managing and protecting land and natural 

environments, including CALM, Water and Rivers 

Commission (\VRC), and representatives of local 

government authorities traversed by the proposed 

transmission line. 

Discussions between the proponent and stakeholders 

have been conducted wherever possible through face 

to lace meetings. 

A number of meetings were held by \Vestern Power 

representatives with environmental agency  

representatives to establish issues for consideration in 

line route planning decisions and geographic locations 
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of environmental signifIcance. Selection of the line 

routes relied on the use of geographic information 

systems and spatial information provided by 

environmental and land management agencies, to 

identify constraints to possible line route locations. 

Discussions with local authorities affected by the project 

were limited to Council briefings and participation by 

local authority representatives in meetings between the 

proponent and landowner action groups. 

Landowner consultation included one on one 

discussions and meetings between Western Power 

representatives and landowner groups attended by local 

authority representatives and members of State 

Parliament. Western Power representatives also 

addressed the Gingin Land Conservation District 

Committee (LCDC) in relation to the proposed 

transmission line. 

All landowners were provided with information about 

the proposal .A period of negotiation then ensued 

where owners suggested alternative locations for the 

transmission line and possible relocation options were 

developed according to their wishes on an individual 

basis. At the end of that period of negotiation, a 

compromise line route alignment was selected. 

Table 3.1 provides a list of the government agencies 

and community groups consulted throughout the 

corridor selection process. 

Table 3.1: Government agencies and community groups consulted throughout the corridor selection process. 

Agency Issue 

Department of Environmental Protection Environmental issues associated with line route options. 

CALM Wanneroo State Forest 65 South 
State Forest 65 North 
Gingin Stock Route Nature Reserve 

CALM Woodvale Research Centre Threatened Ecological Communities. 

CALM Wildlife Branch Threatened Fauna, includes: 'rare or likely to become 
extinct'; 'birds protected under an international agreement' 
and 'other specially protected fauna. 

Water & Rivers Commission Management categories for wetlands. 

Australian International Gravitational Centre Avoiding potential for impact on Gravitational Observatory 
located in Gnangara Park 

Minter Ellison Consultants Areas subject to Native Title claims 

Heritage Council of Western Australia Areas of cultural heritage significance 

Shire of Gingin Effects on people living in the shire and associated issues 

Shire of Dandoragan Effects on people living in the shire and associated issues 

AgWest Remnant vegetation issues 

Dandaragan Landowner Action Group Effects on private land owners properties and 
(Eastern Option) associated issues 

Landowner Action Group (Western Option) Effects on private land owners properties and associated 
issues 
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3.2 Geographical Information System (GIS) 

The identification and investigation process for 

transmission line route selection involved the use of a 

computer based geographical informafion system (GIS). 

The digital data was assernl)kd into layers to indicate 

areas unfavourabk to the location of a transmission line. 

Such layers included Environmental l'rotection Policy 

(EPP) wetlands, conservation wetlands, threatened 

vegetation communities and populations of Declared 

Rare Flora (DRF), areas of high conservation value 

such as National Parks, System 5 & 6 reserves and 

natural heritage areas, mineralized areas and buildings 

including houses. 

Contour and terrain data were also used to determine 

areas of high visibility from sw-rounding areas especially 

recreation sites and roads carrying high traffic volumes. 

Digital elevation data was also useful in locating the 

transmission line to avoid areas of high erosion 

potential. Digital data analysis was supplemented by 

site visits to verify the accuracy of various data layers. 

Digital terrain data was also used to assess the 

implications of Department of Defence controlled iov 

flying areas. 

The digital data was useful in determining areas 

favourable to the location of a transmission line corridor 

such as existing tracks traversing areas of native 

vegetation, and private property boundaries. Remnant 

vegetation data was used to minimise the total area of 

remnant vegetation affected by the transmission line. 

Digital aerial photographs were overlaid onto other 

digital data to assist in the determination of exact 

alignments to minimise local environmental and 

property effects. 

3.3 Consideration of Alternatives 

Several alternatives for a new transmission line between 

Pinjar and Cataby, either 1)roposed by the proponent 

or suggested by stakeholders during the public 

participation process, are discussed below or in other 

sections of this PER. 

The alternatives considered were: 

I. Construction of an additional new 
overhead transmission line on an alignment 
to the west of the existing Pinjar-Cataby 
transmission line. 

This alignment is the Proponent's preferred option 

(the Western Option) and is the focus of this PER. 

Construction of an additional new 
overhead transmission line on an alignment 
adjacent to the existing Pinjar-Cataby 
transmission line. 

This alternative is referred to as the Common 

Corridor Option and is discussed further in Section 

3.4.2 of this PER. The relative merits and problems 

associated with the Common Corridor Option are 

considered in detail as part of the comparison of 

options in Section 3.5. 

Construction of an additional new 
overhead transmission line on an alignment 
to the east of the existing Pinjar-Cataby 
transmission line. 

This alternative is referred to as the Eastern Option 

and is discussed further in Section 3.4.3 of this PER. 

The relative merits and problems associated with 

the Eastern Option are considered in detail as part 

of the comparison of options in Section 3.5. 

Replacement of the existing transmission 
line with a new transmission line on the 
same alignment as the existing Pinjar-
Cataby transmission line. 

This alternative, 	hi 1st 1)ro1)osed by In ost 

stakeholclers, is not considered viable by the 

Proponent. Section 2.1 describes the necessity to 

construct an additional transmission line to ensure 

that the quality and reliability of the power supply 

in the North Country Region is adequately 

maintained beyond 2002. The Region is currently 

connected to Western Power's metropolitan 

transmission system by two 132 kV lines. 

Siniply replacing the existing transmission line with 

a new transmission line would not provide sufficient 

capacity or security of supplY. Thus in order to 

construct a new transmission line with two new 

circuits (comprising six live conductors and two 

earth wires) as well as the existing single 

transmission circuit (having three live wires) woukl 

require new structures capable of supporting three 

circuits (i.e, nine live wires and two earth wires). 

Such structures would need to be built on an 

alignment next to the existing transmission line. 

The existing transmission line would be de-

commissioned following completion of the three-

circuit transmission line. 

The problems with such an arrangement are: 

Security of supply to the entire region would 

be jeopardised as a lighting strike or bush fire 
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would take out three of four transmission 

circuits supplying the region cornparccl with two 

circuits if separate transmission line structures 

are employed; 

The cost of the three-circuit arrangement would 

be prohibitive (between 500/6 and 70% higher) 

compared with the cost of a new double circuit 

transmission line. 

A new three-circuit transmission line 

constructed adjacent to the existing Pinjar-

Cataby transmission line would cause a range 

of environmental and social impacts almost 

identical to those described for the Common 

Corridor Option (Section 3.4.2) 

S. Construction of a new transmission line 
incorporating sections of overhead 

conductor and underground cable. 

This alternative is also not considered viable by the 

proponent but was proposed by several 

stakeholders. The preferred Western Option is 

123km in length (75km through private land - the 

shortest distance through private land of the three 

options investigated). If Western Power were to 

underground a double circuit 330k V-transmission 

line over the entire 123km the cost would be 

SS61M. If Western Power were to underground 

the sections through private land onl, the cost 

would be $525M. Western Power could not fund 

either of these undergrounding options despite 

some obvious benefits. Selective undergrounding 

on some private properties would be possible if this 

was funded by the individual propertY owners or 

by a developer acting for the property owners. 

Individual propertY costs would be more than s7M 

per km of double circuit 330kV-transmission line. 

In addition to prohibitive costs for an underground 

cable Option, some environmental effects would not 

be reduced through the use of underground cable. 

Though there would be almost no visual impact 

from underground cable, construction impacts 

associated with clearing and soil (listurhance would 

be greater than for an overhead transmission line. 

Also, electric and magnetic field effects would not 

be reduced and exposure levels may be higher 

because of the closer proximity of peopie to 

underground cables than overhead conductors 

(underground cable would be buried approximately 
I in below ground). 

3.4 	Description of Alternative Transmission Line 
Route Options Investigated 

3.4.1 Background 

Three options were considered for the proposed Pinjar-

Catabv transmission line. The proposed transmission 

line route option (the Western Option) has been briefly 

described in Section 2.2, and will be discussed in detail 

in Section 4 and Section 5 of this document. The 

alternative options that we investigated as part of the 

transmission line route selection process, i.e. the 

Common Corridor Option and the Eastern Option, 

are described below. Figures 2.2a and 2.2h illustrate 

the location of these alternative options. 

3.4.2 Common Corridor Option 

The Common Corridor Option would involve locating 

the new transmission line adjacent to and in a common 

corridor with the existing wood pole I 32kV 

transmission line from Pinjar to Cataby. This would 

require the existing corridor increase in size from 40m 

to 90m. The Common Corridor Option is 109 knis in 

length, traverses approximately 38 private properties 

and 39km of remnant vegetation, including 14km in 

two Nature Reserves, 8.7km in Moore River National 

Park and 16km on private properties.The Common 

Corridor Option also traverses a series of 

'Conservation' wetlands that run in a north-south 

direction between the Moore River National Park and 

the Yea1 Nature Reserve. These wetland areas extend 

for approximately 2 3 kms and are gene.rall\' seasonally 

inundated or waterlogged. Wetlands with high 

conservation values are also l)resent  within and north 
of the Moore River National Park. 

The Common Corridor Option emanates from the Pinjar 

Power Station, then follows the same alignment as the 

existing Pinjar to Catabv wood pole transmission line 

through theYeal Nature Reserve (approximately 12.5km) 

and private properties west of the Brand Highway before 

crossing the Highway and extending for approximately 
3knis before recrossing it. It then traverses the Moore 

River National Park, the Namming Nature Reserve and 

approximately 37kms of private property. 

Figures 2.2a and 2.21) illustrate some of the 

environmental factors associated with the Common 

Corridor Option including: 

Remnant Vegetation; 

Nature Reserves; 

National Park; 

Declared Rare Flora (DRF) and Priority Listed Flora 

(PL.F); 
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Threatened Ecological Communities (TEC); 

System 6 areas; 

Australian Heritage Listed areas; 

Conservation and Resource Enhancement Wetlands; 

and 

Environmental Protection Policy Lakes (EPP Lakes) 

3.4.3 Eastern Option 

The Eastern Option, approximately 119km in length, 

traverses approximately 51 private properties and 

39km of remnant vegetation, including 1 3km in two 

Nature Reserves and 22km on private properties. The 

Eastern Option also traverses a series of'Conservation' 

category wetlands north ofieal Nature Reserve. This 

wetland area extends for approximately 1 S kms and is 

generally seasonally inundated or waterlogged. 

The Eastern Option emanates from the Pinjar Power 

Station then runs parallel to the existing Pinjar to 

Catabv transmission line through'i.al Nature Reserve 

(approximately I 2.5km) and private properties \vest 

of the Brand Highway (approximately 13km). The new 

alignment and the existing Pinjar to Cataby transmission 

line diverge, 1km south vest of the Brand l-lighway 

allowing the new alignment to avoid a number of 

conservation wetland areas and minimise the visual 

impact of the Brand Highway crossing. 

The Eastern Option then traverses private 1)ropertv 

east of the Brand Highway, Gingin and Boonanaring 

Nature Reserve and Quins Hill and private properties 

(mainly broadacre lrms) for the remaining 100km to 

Catabv. To minimise visual impact and effects on 

lancluse and farming activities, the route avoids major 

ridges and is gencrall\ responsive to landform. 

Note that most land owners contacted during discussion 

regarding the Eastern Option and other options 

requested Western Power to locate the transmission 

line on property boundaries to minimise social impacts 

including effects on livelihood and lifestyle. Western 

Power took the decision that where possible such 

requests would be accommodated to reduce individual 

and community concern and distress. As such, the 

Eastern Option followed property boundaries where-

ever possible and as a consequence, areas of remnant 

vegetation would need to be traversed. As the 

vegetation traversed by the Eastern Option is generally 

taller (including areas of Marri woodland) than that 

traversed on the Western and Common Corridor 

options (mainly Banksia woodland) a vider corridor 

would need to be cleared along some areas on the 

Eastern Option. Also, unlike the Western and Common 

Corridor options, it would generally not be possible 

to "span" across the top of existing remnant vegetation. 

Significant environmental issues associated with the 

Eastern Option transmission line route are 

conservation wetland areas, significant vegetation, 

dieback infestation and visual impacts. 

Figures 2.2a and 2.2b illustrate some of the 

environmental factors associated with the Eastern 

Option including: 

RemnantVcgetation; 

Nature Reserves; 

Declared Rare Flora and Priority Listed Flora; 

Threatened Ecological Communities; 

System 6 and System 5 areas; 

Australian Heritage Listed areas; 

Conservation and Resource Enhancement Wetland; 

and 

Environmental Protection Policy Lakes 

3.5 Evaluation of Options 

This section summarises the process and outcomes of 

the evaluation of the three options considered for the 

proposal, that is the Western Option (the proposed 

option), the Common Corridor Option and the Eastern 

Option. This process included the determination of 

significant environmental and social issues, the 

development of criteria for the assessment of these 

issues, the rating of risk for each issue based on the 

criteria and prediction of the sev eritv and risk of 

impacts associated with each option. 

3.5.1 Significant Environmental and Social Issues 

The line route selection process avoided areas that 

present an absolute constraint to transmission lines, 

such as: 

Aircraft landing grounds; 

Residential areas; and 

Mining tenements 

In addition, the following environmental, social and 

economic issues were identified and considered in the 

line selection process: 

Impacts on conservation areas, wetlands and 

recreation areas including National Parks, System 6 

and Natural Heritage areas; 

Bio-diversitv issues including rare and endangered 

flora and fauna sites and threatened plant 

communities; 
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Aboriginal archaeological and ethnographic sites; 

Native Title claims; 

Impacts of vegetation clearing along the line corridor; 

Potential soil erosion associated with the construction 

and maintenance of the transmission line; 

* Landuse issues, including potential development and 

/ or subdivision; mining tenements / mineralisation, 

agricultural activities; 

Effects on landowners and local communities; 

Effect of the transmission line on the visual amenity 

of the area; 

Concerns over perceived health risks from 

transmission lines; 

Bombing ranges -- presence of unexploded 

ordnances; 

Impacts on the Remote Instrument Landing System 

facilities; 

Impacts on low level lIving, including crop dusting! 

spraying; 

Potential impacts on the Australian International 

Gravitational Observatory site; 

Impacts on agricultural land uses; 

The effect on agricultural, local and domestic 

activities 

These issues were identified through consultation with 

potentially affected stakeholders as described in Section 

6.0. The following principles, also derived from 

stakeholder consultation, were used where possible to 

guide the line route selection process: 

Avoid entering National Parks; 

Avoid areas of Declared Rare Flora, Priority Species 

and threatened plant communities; 

* Minimise distances of new alignments across 

conservation lands - ic: use existing roads/tracks; 

licrossing conservation lands, where possible, divide 

the land into large rather than small management 

segments (smaller segments reduce the potential for 

conservation management, increase ecological 

consequences and cause fragmentation); 

Minimise the overall extent of clearing; 

Minimise or avoid traversing wetlands; 

Minimise effects on landowners; 

Minimise visual impact; 

Avoid restrictions on future land use, such as mining, 

where possible; 

Minimise the overall cost by reducing the number of 

angles and the total transmission line length. 

3.5.2 Assessment Criteria 

In order to compare the relative overall impact 

associated with the three transmission line route ol)tions 

detailed above, it was necessary to develop criteria for 

assessing the relative irnl)ortaflce  of issues identified as 

siguifIcant. This enabled a risk weighting to be assigned 

to each factor so that the range of impacts for each 

option could be compared with impacts for other 

options. A multi-criteria evaluation technique was 

employed to determine the relative weighting of 

signifIcant issues. 

The risks associated with each issue were allocated 

scores using a scoring system used in the determination 

of environmental significance for environmental aspects 

and impacts associated with the Western Power 

Environmental Management System (EMS) (EMS 

Procedure No. 2). The risk associated with each issue 

was assessed on a 3, 4 or S point scale. Categories of 

risk considered were: 

scale (local, regional, and global); 

Regulations (nil, procedure, policy, legislation); 

duration (short term, moderate, ongoing); and 

effect on public image (positive, negligible, low, 

moderate, high). 

The public image risk rating is associated with the 

potential effect each issue could have on Western 

Power's public image. Thus for example the potential 

effect on Western Power's image of not managing 

vegetation issues adequately by inappropriate or 

excessive clearing was assigned a risk rating in Table 

3.2 of 3 on a four-point scale. Similarly inappropriate 

activities in national parks were assigned a public image 

risk rating of 4 on a four-point scale. The issues 

considered for rating by public image, although selected 

through stakeholder consultation, correspond closely 

to the environmental factors the EPA provided for 

consideration and assessment in the PER guidelines. 

An overall risk rating was obtained by summing the 

component risk scores (Thble 3.2). 

Whilst the allocation of risk scores is somewhat 

subjective, scores were based on the best available 

information and results of the Conimunitv and 

Stakeholder Consultation (Section 6.0). Also, 

sensitivity analysis performed on the scores indicated 

that variations in rating scores (lid not influence the 

choice of the preferred option. 
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3.5.3 Options Comparison 

Potential transmission line options were generated for 

detailed investigation after considering environmental 

constraint information (Figure 2.2a, 2.21)), social and 

economic constraint factors and after extensive 

consultation with affected stakeholders (see Sections 

3.0-3.3). The three geographic alignments selected 

for detailed investigations (the Western Option, the 

Common Corridor Option and the Eastern Option) 

were each considered viable alternative options prior 

to detailed investigations. As can be seen from Figure 

2. 2a other possible areas considered for transmission 

line alignments were constrained because of extensive 

vet areas including Conservation \Vetlancls, the 

requirement for new clearing/access in National Parks 

and Nature Reserves and the requirement for new 

clearing/access in areas of remnant vegetation. 

One area between SF65 North and the Moore River 

National Park was also considered as a l)Otential 

alignment for the new transmission line. l)iscussions 

with potentially affected landowners, an assessment of 

the extent of remnant vegetation, dwelling locations 

and landuse in this area indicated that a line corridor 

through this area would be problematic. It was not 

1)ossible to avoid dwellings and areas considered 

significant by landowners. Also the transmission line 

route would need to traverse extensive areas of remnant 

vegetation. 

The three options selected were then investigated in 

detail and issues arising were analysed and used as a 

basis for options com1)arison. 

The three transmission line route options were assessed 

using the risk ratings determined (sceTable 3.2) and a 

detailed assessment of site specific issues for each option 

(sceTable 3.3). The assessment of options (Table 3.4) 

indicated that the Western Option would have a lower 

overall environmental, social and economic impact than 

the other two options considered. The impact severity 

rating used in lable 3.4 was derived from the 

information on site specific issues contained in Thble 

3.3. The combined Severity/Risk rating used in Fable 

3.4 was derived by multiplying the issue specific risk 

rating (Thble 3.2) by the impact severity. 

Sensitivity analysis 1)Crformed on the individual risk 

ratings and impact severity rating produced the same 

prekrred transmission line route option. 
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Table 3.2: Comparison of Issues by Risk Rating 

Regulations Duration 

(nil/procedure/policy! (short term/moderate/ 
legislation) ongoing) 
(rating 0.3) (rating 1-3) 

3 2 

3 3 

3 3 

3 3 

3 2 

3 1 3 

3 3 

3 3 

3 3 

3 3 

2 3 

1 3 

0 3 

3 1 
3 3 

3 3 

3 3 

2 3 

2 3 

3 3 

1 3 

1 3 

1 

1 

3 

1 

Public Image Risk Rating 

(no effect/negligible/low/ 
moderate/high) 

(sum of other ratings) 

(rating 0.4) 

3 	. 10 

4 12 

3 .11 

3 11 

1 7 

2 10 

3 10 

3 10 

3 10 

3 10 

3 9 

3 9 

1 5 

3 10 

4 11 

4 11 12 

2 9 

4 10 

3 9 

1 9 

0 6 

0 6 

0 6 

0 3 

Scale 

Issue 	 I  (local/regional/global) 
(rating 1.3) 

Vegetation 
	

2 

National Parks 
	

2 

State Forest 
	

2 

Nature Reserves 
	

2 

Weeds 

Dieback Risk 
	

2 

DRF/Priority/Signilicant Flora 

Threatened Ecological Communities 

Threatened Fauna 

EPP Lakes 

Conservation Wetlands 

Visual Amenity 
	

2 

Wilderness Quality  

Aboriginal Heritage  

Public Health & Safety - UXO 

Public Health & Safety - Low Flight Zones 
	

2 

Landuse Existing 

Landuse Potential 

Landowners 

Shires 
	

2 

Line Length 
	

2 

Number of Angles 
	

2 

Number of Structures 
	

2 

Construction Restrictions 



Factor 	Site Specific 	EPA Objective Western Option Common Corridor Option Easten Option 

Terrestrial Flora 	Vegetation 	Maintain the Remnant Vegetation Remnant Vegetation Remnant vegetation 
abundance, species 
diversity, geographic 24km on private property 16km on private property 22km on private property 

distribution and 2.15 km in Gingin Stock Route 8.7km in Moore River Notional 12.5km in Yeal Nature Reserve 
productivity of Nature Reserve Park 
vegetation. I . 2km Quins Hill area 

8.2km in State Forest 65 South 12.5km in Yeol Nature Reserve 
3km in Badgingarra Nature 

22km in Stole Forest 65 North 1 .7km Namming Nature Reserve 1 	Reserve 

4.9km Vacant Crown Land 1 00metres in Nature Reserve Areas of Banksia woodland and 

Relatively uniform Banksia Significant areas of wetland 
wetland vegetation south of Brand 
Highway woodland, generally low numbers vegetation and Banksia woodland 

of DRF/Significant Species within 
400m of the corridor (source: High numbers of DRF/Significont 

Moderate numbers of DRF/ 
Significant Species within 400m 

CALM digital data) Species within 400m of the 
corridor (source: CALM digital 	I 

of the corridor (source: CALM 

data) 
digital data) 

Unique Marri woodlands exist to 
the north of this option, i.e. 
approximately 1 ókms north of 
Moore River Notional Park. These 
Marri woodlands are extremely 
significant (Griffin, 2000, pers. 
comm.). 

Significant Marri woodlands exist 
to the north of this option, i.e. 
approximately 1 ókms north of 
Moore River Notional Park. 

I (Griffin, 2000, pens. comm.). 
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Table 3.3: Site Specific issues Associated with the Transmission Line Route Options Investigated continued... 

Biophysical Factors continued 

Factor 	1 	Site Specific 	EPA Objective 	 Western Option 	 Common Corridor Option 	 Easten Option 

Terrestrial Flora National Parks Ensure the I No issues 	 Moore River National Park No issues 
conservation values 
and management of Line traverses 8.7km 

the National Park is System 6 area 
not compromised. 

Australian Heritage Listed area 

High conservation wetlands and 
dependant vegetation. 

High presence of DRF and priority 
i 	listed flora, e.g. Paracaleana 

dixonii (DRF) and Conostephium 
minus and Verticordia paludosa 
(P IF). 

High presence of lysinema elegans 

Significant vegetation within the 
Park (Griffin, 2000, pers. comm.). 

State Forest Ensure the State Forest 65 South 	 No issues No issues 
conservation values Line traverses 27.5kms of which 
and management of 1 8kms is pine plantation. 
the State Forest is not 
compromised. Where possible the line will follow 

existing roads and tracks 
minimising effects on proposed 
Gnangarra Park. 

State Forest 65 North 

Line traverses 22kms 

The line would follow existing 
tracks wherever possible. 
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Biophysical Factors continued 

Factor 
	

Site Specific 	EPA Objective 
	

Western Option 
	

Common Corridor Option 
	

Easten Option 

Gingin Stock Route 

Line traverses 2.5km 

Vegetation consists of low 
woodlands of Bcrnksia attenuafo 
and B.menziesfi. 

Vegetation survey conducted for 
the proposal indicates flora and 
vegetation communities are 
represented within other areas of 
the Swan Coastal Plain 
(Woodman Environmental 
Consulting 2000). 

Tower structures would be 
stratrgically placed within existing 
cleared areas of the Reserve. 

Yeal Nature Reserve 

Line traverses 12.5km 

System 6 area 

i • Australian Heritage Listed area 

Vegetation survey conducted for 
the proposal mapped a range of 
vegetation of which their 
Conservation Status is susceptible, 
i.e. could be modified or 
vulnerable to new threatening 
processes (Woodmon 
Environmental Consulting 2000). 

Namming Nature Reserve 

Lines traverses 1.7km 

Vegetation consists of low 
woodlands of Banksia aftenuata 
and B.menziesü. 

Other Nature Reserve 

Line traverses 100 metres 

Priority listed flora present within 
the Reserve - Verticordia !indleyi 
subs p. Iindleyi 

Yeal Nature Reserve 

Line traverses 1 2.5km 

System 6 area 

Australian Heritage Listed area 

Vegetation survey conducted for 
the proposal mopped a range of 
vegetation of which their 
Conservation Status is susceptible, 
i.e. could be modified or 
vulnerable to new threatening 
processes (Woodmon 
Environmental Consulting 2000). 

Badgingarra Nature Reserve 

System 5 area 

Terrestrial Flora Nature Reserves 	Ensure the 
conservation values 
and management of 
the Nature Reserve is 
not compromised. 

Ensure that 
Regionally significant 
flora and vegetation 
communities in the 
Reserve are 
adequately protected. 

El 
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Table 3.3: Site Specific Issues Associated with the Transmission Line Route Options Investigated continued... 

Bophysical Factors continued 

Factor 	Site Specific 	EPA Oblechve 	 Western Ophon 	 Common Corridor Option 	 Easten Ophon 

C.) 

Terrestrial Flora 	Other Areas of 	Ensure that 	 No Issues 
Significance 	Regionally significant 

flora and vegetation 
communities are 
adequately protected.  

No Issues 	 Quins Hill 

The high conservation value of the 
area should be protected 
(Department of Conservation and 
Environment, 1983). 

m 
-I 

z 

0 

'Ii 

Ensure adequate management 
practices during construction and 
maintenance 

Relatively low risk due to the soil 
type and minimal wet areas, i.e. this 
option is located almost primarily on 
Spearwood Dune system, with well 
drained soils with limestone a 
common feature as a basement 
material or present at the surface. 

Dieback survey conducted for the 
proposal identified the presence of 
dieback at the Moore River 
(Woodman Environmental 
Consulting, 2000). 

Relatively high risk due to soil type 
and wet areas, i.e. this option is 
located entirely within the 
Bassendean system and is 
characterised bygrey leached soils 
and extensive wetland systems. 

Veal Nature Reserve: survey 
conducted for the proposal 
identified a large infestation of 
dieback (Woodman Environmental 
Consulting 2000). 

Conservation wetland areas 
running north-south between Veal 
Nature Reserve and Moore River 
National Park 

Moore River National Park: survey 
conducted for the proposal 
identified areas of disease 
expression within the National 
Pork (Woodman Environmental 
Consulting 2000). 

Weeds 	 Ensure that regionally 
significant flora and 
vegetation are 
adequately protected 
from the spread of 
weeds. 

Dieback Risk 	Ensure that regionally 
significant flora and 
vegetation are 
adequately protected 
from the spread of 
dieback. 

Ensure adequate management 	Ensure adequate management 
practices during construction and 	practices during construction and 
maintenance 	 maintenance 

Relatively high risk due to soil type 
and wet areas, particularly: 

Veal Nature Reserve: urvey 
conducted for the proposal 
identified a large infestation of 
dieback (Woodman Environmental 
Consulting 2000). 

Conservation wetland areas 
running north-south between Veal 
Nature Reserve and Moore River 
National Park 



Table 3.3: Site Specific Issues Associated with the Transmission line Route Options Investigated continued... 

Biophysical Factors continued 

Factor 	Site Specific 	EPA Objective 	 Western Option 	 Common Corridor Option 	 Easten Option 

Terrestrial Flora DRF, Priority Protect DRF 	 CALM digital data indicates that 3 	CALM digital data indicates that 17 	1 	CALM digital data indicates that 9 
Flora and other I areas have been identified within 	areas have been identified within 	areas have been identified within Protect other flora of significant flora 400 metres from the line that contain 	1 400 metres from the line that contain 	400 metres from the line that contain conservation Priority Flora. 	 either DRF or PLF. 	 either DRF or PLF. significance.  

Flora surveys conducted for the 	Flora surveys conducted in Yeal 	Flora surveys conducted in Yeal 
proposal recorded one DRF 	 Nature Reserve for the proposal 	Nature Reserve for the proposal 
population and one PLF species 	recorded two PLF species along the 	recorded two PLF species along the 
along the proposal transmission line 	proposed transmission line corridor 	proposed transmission line corridor 
corridor (Woodman Environmental 	(Woodman Environmental 	 (Woodman Environmental 
Consulting 2000). 	 Consulting 2000). 	 Consulting 2000). 

Flora surveys conducted in Moore 
River Notional Park for the proposal 
recorded one plant of a Priority 
Three species and approx. five 
plants of a possible Priority One 
species along the proposed 
transmission line corridor (Woodman 
Environmental Consulting 2000) 
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Terrestrial Flora 	Threatened Plant 	Protect vegetation 
Community 	communities of 

conservation 
significance. 

One area has been identified 	No Issues 	 No Issues 
approx. 400 metres from the 
proposed transmission line that 
contains a threatened plant 
community, i.e. MYWABL05. This 
community will not be impacted by 
the proposal. 
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Table 3.3: Site Specific Issues Associated with the Transmission Line Route Options Investigated continued... 

Biophysical Factors continued 

Factor Site Specific 	EPA Objective Western Option 	 Common Corridor Option 	 Easten Option 

Terrestrial Fauna Specially Protect Specially Vegetation clearing requirements for 	This option passes through a The fragmented areas of remnant 
Protected Protected the proposal following the Western 	complex of wetlands which provides native vegetation within the 
(Threatened (Threatened) Fauna Option would minimise habitat 	a large area of waterbird habitat. agricultural landscape is of high 
Fauna) and priority Fauna disturbance, i.e. existing tracks will 	Given the location of these wetlands conservation value, therefore there is 

species and their 1 be utilised wherever possible and 	it will be difficult to avoid clearing the potential to impact small but 
habitats, consistent taller towers will enable native 	some wetland dependent vegetation, significant areas of fauna habitat 
with the provisions of vegetation to grow to full maturity in 	therefore there is the potential to (Bamford, 2001). 
the most areas. 	 impact on these habitats (Bamford, 

2001). 

Maintain the integrity, Wetlands EPP Lakes All EPP Lakes have been avoided. 	I Given the nature of the area it is Given the nature of the area it is 
functions and extremely difficult to avoid some EPP extremely difficult to avoid some EPP 
environmental values Lakes. Lakes. 
of wetlands consistent 
with the provisions of 4 EPP Lakes are traversed. 3 EPP Lakes are traversed. 

the Environmental 
Protection Policy - 
Swan Coastal Plain I  

Lakes. 



Factor 
	

Site Specific 	EPA Objective 

Wetlands Conservation 
and Resource 
Enhancement 
Wetlands. 

Maintain the integrity, 
functions and 
environmental values 
of wetlands. 

Table 3.3: Site Specific Issues Associated with the Transmission Line Route Options Investigated continued... 

Biophysical Factors continued 

Western Option 

There is one "Conservation" wetland 
that will be traversed; which is 100 
metres in width. Taking into account 
a 50 metre vegetation buffer, it 
would be possible to span this 
wetland, i.e. 400 metre span from 
structure to structure without 
removing any wetland dependent 
vegetation. There is also existing 
tracks located near the wetland that 
will be used for access for 
construction and maintenance 
activities. 

WRC would strongly oppose this 
option. 

The WRC generally oppose any 
construction activity within the 
area of conservation or resource 
protection wetlands including 
buffer zones. 

The WRC have advised that a 
vegetation buffer zone of 50 
metres around wetland dependent 
vegetation is required to minimise 
potential impacts on wetlands as 
a result of constrution activities. 
Given the nature of the area there 
are some cases where it is not 
physically possible or feasible to 
avoid impacting on some of the 
'Conservation' wetlands through 
the removal of wetland dependant 
vegetation. 

WRC would strongly oppose this 
option. 

The WRC generally oppose any 
construction activity within the 
area of conservation or resource 
protection wetlands including 
buffer zones. 

The WRC have advised that a 
vegetation buffer zone of 50 
metres around wetland dependent 
vegetation is required to minimise 
potential impacts on wetlands as 
a result of constrution activities. 
Given the nature of the area there 
are some cases where it is not 
physically possible or feasible to 
avoid impacting on some of the 
'Conservation' wetlands through 
the removal of wetland dependant 
vegetation. 

Common Corridor Option 	 Easten Option 

This option traverses a complex of 	• This option traverses a complex of 
"Conservation" wetlands and EPP 	"Conservation" wetlands and EPP 
Lakes. 	 Lakes. 
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Table 3.3: Site Specific Issues Associated with the Transmission Line Route Options Investigated continued... 

Social Factors 

Factor 	Site Specific 	EPA Objective 	 Western Option 	 Common Corridor Option 	 Easten Option 

Aesthetic I Visual amenity Ensure the visual Low number of landowners. 	 No steep slopes. 	 Low proportion of remnant 
amenity of the area is I 	 vegetation compared to other 

Relatively low proportion of 	 One ridge crossing. not significantly 
affected by 

options. 
significant features. 	

Relatively high proportion of 	 for landform implementation of the Potential 	 screening of 
No Level 1 (high sensitivity) road 	significant features, 	 the route. proposal. crossings. 

Relatively high proportion of A Zone 	Relatively high proportion of 
Approximately 22km of pine 	(high public sensitivity), 	 significant features. 
plantation (good screening 
potential). 	 Two Level 1 (high sensitivity) 	road 	Relatively low proportion of C Zone 

crossings. 	
(low public sensitivity). 

High proportion of remnant 
vegetation compared to other 	High number of key views to the 	Two Level 1 (high sensitivity) road 

route. options. 	 crossings. 
High proportion of route visible. 	Relatively high proportion of steep 

slopes. 

Crosses a relatively high number of 
ridges. 

Culture and Aboriginal Ensure that changes Archaeological and ethnographic 	Archaeological and ethnographicI 	Archaeological and ethnographic 
Heritage culture and to the biological and surveys will be conducted, effects 	surveys will be conducted, effects 	surveys will be conducted, effects 

heritage physical environment managed, where necessary line 	managed, where necessary line 	managed, where necessary line 
resulting from the relocated, 	 relocated 	 relocated 
project do not 
adversely affect Native Title Claims: 	 Native Title Claims: 	 Native Title Claims: 

cultural associations Combined Metro (Registered) 	• Combined Metro (Registered) 	• Combined Metro (Registered) 
with the area. 

I • Ballaruks (Unregistered) 	 • Ballaruks (Unregistered) 	 • Ballaruks (Unregistered) 

Yued (Registered) 	 • Yued (Registered) 	 • Yued (Registered) 

Bropho 1 (Unregistered) 	 • Bropho 1 (Unregistered) 

rA 

I 

0 
2 



Table 3.3: Site Specific Issues Associated with the Transmission Line Route Options Investigated continued... 

Social Factors continued 

Factor Site Specific EPA Objective Western Option Common Corridor Option Easten Option 

Public Health Risk & Hazard Ensure transmission All areas of potential UXO Several areas of potential UXO i 	Severol areas of potential UXO 
and safety Unexploded line does not contamination surveyed and made contamination would need to be contamination would need to be 

ordinance jeopardise public safe, surveyed and made safe surveyed and made safe 
(UXO) safety 

Aeroplane Ensure transmission No issues RILS within 1.5 km of corridor RILS within 1.5 km of corridor 
Flying Zones, line does not 
including: jeopardise public Aerial spraying occurs in the area 

Remote 
safety Low flying zones occur within the 

Instrument area 

Landing System 
(RILS) 

Aerial Spraying 

Low Flying 
Zones 

Landuse Existing - Intensive agriculture, grazing, Grazing, horticulture, tree Cropping grazing, horticulture, tree 
landuses horticulture, pine plantations, plantations, conservation plantations, conservation 

conservation 

Potential - Mineralisation Mineralisation 
landuses 

Land Owners Private - 18 private properties traversed 38 private properties traversed 51 private properties traversed 
landowners 
affected 

Shires Shires affected - Wanneroo Shire Wanneroo Shire Wanneroo Shire 

Dandaragan Shire Dandaragan Shire Dandaragan Shire 

Gingin Shire (preference for Gingin Shire Gingin Shire 
maximum use of Crown Land) 
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Table 3.3: Site Specific Issues Associated with the Transmission Line Route Options Investigated continued... 

Business Factors 

Factor 	Site Specific 	[PA Objective 	 Western Option 	 Common Corridor Option 	 Easten Option 

Costs i 	Line Length Minimise overall 	123km 	 109km 119km 
length 

Number of Minimise number 	34 angles 	 10 angles 20 angles 
Angles iangles 

Number of Minimise number 	Unknown 	 I Unknown Unknown 
Structures structures 	 . 	 I 

Operations Timing Maximise 	 Access restrictions in one wet area 	Major access restrictions to Major access restrictions to 
restrictions construction time to 	near Ti West Mine and Moore River 	i construction due to wetland areas j 	construction due to wetland areas 
(i.e.wet season) meet construction 	crossing 	 and dieback risks and dieback risks 

program 
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Table 3.4: Comparison of the Transmission Line Options Investigated 

Western Option 	 Common Corridor Option 	 Eastern Option 

Impact 	Combined 	Impact 	Combined 	Impact 	 Combined 
Severity/Risk 	 Severity/Risk 	 Severity/Risk Issue 	 Severity (0-4) 	 Rating 	Severity (0-4) 	 Rating 	Severit' (O-$4) 	 Rating 
(Severity* Risk) 	 (Severity* Risk) 	 (Severity* Risk) 

Vegetation 	 2 	 20 	 2 	 20 	 3 	 30 

Notional Parks 	 0 	 0 	 2 	 24 	 0 	 0 
State Forest 	 2 	- 	22 	 0 	 0 	 0 	 0 
Nature Reserves 	 1 	 11 	 2 	 22 	 2 	 22 

Weeds 	 1 	 7 	 - 	1 	 7 	 1 	 7 

Dieback Risk 	 1 	 10 	 2 	 20 	 2 	 20 
DRF/Priority/Significont Flora 1 	 10 	 2 	 20 	 1 	 10 

Threatened Ecological Communities 	 2 	 20 	-- 	 0 	 0 	 0 	- 	- 	0 

ThreatenedFauna 	 0 	 0 	 1 	10 	 1 	 10 

EPP Lakes 	 0 	 0 	 2 	 20 	 2 	 20 
Conservation Wetlands 	 0 	 0 	 4 	 36 	 4 	 36 
Visual Amenity 	 2 	 18 	3 	 27 	-- 	3 	 27 

Wilderness Quality 	 2 	 10 	 1 	 5 	 2 	 10 

Aboriginal Heritage 	 1 	 10 	 1 	L 	10 	 1 	 10 

Public Health & Safety - UXO 	 2 	 22 	 2 	 22 2 	 22 

Public Health & Safety - Low Flight Zones 	 1 	 12 	 4 	 48 	 4 	 48 

Landuse Existing 	 - 	 2 	- 	18 	 - 	2 	 -- 	18 	 2 	 18 

Landuse Potential 	 3 	 30 	 4 	 40 	 2 	 20 

Landowners 	 2 	 18 	 3 	 27 	 3 	 27 

Shires 	 1 	 9 	 1 	 9 	 1 	 9 

Line Length 	 1 	 6_____ 	1 	 6 	 1 	6 

Number of Angles 	 1 	 6 	 1 	 6 	 1 	 6 

Number of Structures 	- - 	 1 	 6 	 1 	 6 	 1 	 6 

Construction Restrictions 	 1 	 3 	 3 	 9 	 3 	 9 

All Factors 	 30 	 268 	 45 	 412 	 42 	 373 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 
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3.5.3. 1 Significant Issues Associated with the 

Three Options Investigated 

A detailed comparison of the significant issues for the 

three options is given below. This indicated that in 

addition to the Western Option being selected as the 

1)rcfcrred option on the basis of risk and impact ratings, 

certain constraints applying to the Common Corridor 

and Eastern Options would make these options not 

viable without significant modification. 

Aircraft Low Flight Areas 

The Common Corridor and Eastern Option alignment.s 

would not be viable without significant modification 

as thev encroach on two low living areas controlled b 

the Department of Defence. The Department of 

Defence has advised that 1)0th these options constitute 

an obstruction and are hazardous to living safety at 

RAAF Base at Gingin and the Remote ILS/TACAN Site 

at Beermullah . Areas hatched on Figure 3.1 are of 

prime concern to the Department of Defence as 

transmission towers located within the hatched area 

would affect aircraft safty during circling, take off and 

approach procedures. The Department of Defence have 

advised that they could not support the Common 

Corridor or Eastern Option alignments without 

significant re-routing and reduction in tower height. 

Analysis of Figure 3.1 indicates that a deviation of at 

least 3km to the svest of the Common Corridor Option 

alignment would be required in the vicinity of the 

Remote ILS/TACAN Site at Bcermullah. Such a 

diversion would place the alignment within a large area 

of conservation wetlands. A diversion to the east would 

not be practical as structures would be limited to a 

height of no more than 1 Sm. 

The Western Option is generally acceptable to the 

Department of Defence provided that the maximum 

elevation of the structures does not exceed the 

elevations (RL) given in Figure 3.1. This is achievable 

with minor adjustments to tower heights and locations. 

The existing Pinjar-Catabv transmission line predates 

the Remote ILS/TACAN and other Department of 

Defence facilities. This existing transmission line is 

acceptable to the Department of Defence because the 

three pok support structures have a height of 20m 

compared with a standard design height of 50m for the 

structures of l)roposed new transmission line. Design 

calculations indicate that the minimum height of a 

double circuit 3 30k\'-transmission line structure would 

be approximately 31 m. This height is necessary to 

ensure safe clearances between live conductors and the 

ground using the most compact configuration available. 

This minimum height is greater than that permissible 

within the Department of Defence Control Area 

(Figure 3. 1). Even using minimum height 330kV 

transmission towers it would be necessary to 

significantly realign the transmission line route awa 

from the existing Pinjar to Catabv transmission line to 

comply with Department of Defence requirements. 

The project would not be viable with extensive use of 

low height transmission structures. 

Mineralised Areas 

Advice from the Department of Minerals and Energy 

(DME) indicates that the Common Corridor Option 

would traverse significant areas of mineralization 

located on pri'ate and Crown land, particularly north 

of Brand Highway crossing near Beermullah Road Vv'est. 

A deviation of the Common Corridor Option 

alignment to avoid these mineralized areas would locate 

the alignment in areas of Conservation Wetlands and 

in the Moore River National Park in areas populated 

by species of Declaied Rare Flora (DRF) and Priority 

Listed Flora. 

Conservation Wetlands 

Both the Eastern Option and the Common Corridor 

Option traverse an extensive area of wetlands, which 

include Environmental Protection Policy Lakes (EPP 
Lakes), darn plands. palusplains, surnpiands,floodplains and 
hoics (Figure 3.2). The management categories of the 

wetlands affected by these route options include 

'Conservation', 'Resource Enhancement' and 'Multiple 
Use' as defined by Hill ci al (1996). The Common 

Corridor Option also traverses 'Conservation' wetlands 

to the south and north of the Moore River National 
Park as well as within the Park. 

The proposed transmission line route option (Western 

Option) avoids the damplands and EPP Lakes located 

near the eastern boundary of SF65-South and the Yeal 

Nature Reserve. Further to the north, the line avoids a 

chain of swamplands, which includeThree Mile Swamp, 

lmbat Swamp, Nilgen Swamp and Carba Garl)a Swamp. 

One 'Conservation Wetland' will be traversed along the 

Western Option however it would be possible to span 

this dampland without removing wetland dependant 

vegetation. The WRC have advised that they would not 

support either the Common Corridor Option or the 
Eastern Option. 

Western Power have been advised by the WRC that a 

large number of the wetland areas that would need to 

be traversed along the Common Corridor and Eastern 

Options are of 'conservation' and 'resource 
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enhancement' value and therekre require a buffer xone 

of 50 metres ai-ound wetland dependent vegetation in 

order to minimise potential impacts as a result of 

construction activities. Given the nature of the area 

there are some eases where it is not physically j)OSSibk 

or feasible to avoid impacting on some of the 

conservation wetlands through the removal of wetland 

dependent vegetation 

Flora and Vegetation 

Experienced Botanists undertook flora and vegetation 

survevs along the length of the proposed transmission 

line route (Western Option) and sections of the Eastern 

Option and Common Corridor Option.The findings of 

these surveys are presented in detail in Woodman 

Environmental Consulting Ptv Ltd (2000). The following 

provides a summary of the main findings of these surveys 

for the purposes of comparing the three options. 

The flora and vegetation along the three options is of 

variable condition, composition and quantity. The 

Eastern Option traverses the smallest area of native 

vegetation of the three options. The southern end passes 

through several vegetated wetland areas and there are 

several small remnant vegetation blocks along the 

remaining length of this option. There are very few 

conservation reserves in the area adjacent to the Eastern 

Option and those that are present are very small. The 

Common Corridor Option follows the existing 

transmission line through the Yeal Swamp Nature 

Reserve, conservation wetlands, the Moore River 

National Park and several unnamed reserves along the 

Brand Highway. The Western Option passes through 

areas of native vegetation in SF65-South, SF65-North, 

the Gingin Stock Route Reserve, VCL and remnant 

vegetation on private 

South of the Moore River, vegetation has been mapped 

at the complex level by Hcddle ct al. (1980). The 

Eastern and Central Options pass through the 

Karrakatta Complex—North, Karrakatta Complex-

North-Transition Complex, Bassendean Complex-

North, Bassendean Complex-North-Transition 

Complex and Yanga Complex before splitting. These 

complexes consist of low forests, woodlands and 

sedgelands on deep sands. TheYanga Complex occurs 

on moister low-lying areas. The Eastern Option then 

crosses the Coonambidgee, Moondah, Karamal South, 

Karamal North and Mogumber North vegetation 

complexes. The Coonambidgee Complex is located 

on the Swan Coastal Plain, while the other complexes 

are all unique to the Dandaragan Plateau. These 

complexes on the Danclaragan Plateau are floristically 

unique and dominated by heath vegetation and low 

forests and woodlands (Hcddle ci al. 1980). 

After the Common Corridor Option and Eastern 

Option diverge from each other, the Common 

Corridor Option then crosses the Bootine, 

Coonambiclgce, Bassendean North and Moore River 

Complexes. These complexes all occur on the Swan 

Coastal Plain and consist of low forests, woodlands and 

sedgelands. The Moore River Complex is restricted 

to the banks of the Moore River, while the 

Coonambidgee Complex is restricted to a narro'.v band 

adjacent to the Brand Highway. 

The Western Option crosses the Cottesloe North and 

Karrakatta North Complexes, 1)0th components of the 

Spearwoocl dune system. The vegetation structure 

within these complexes is determined by the depth of 

sand over limestone and varies between woodlands and 

heaths. North of the Moore River, the Western Option 

passes into the Bassendean Dune system, charaeterisecl 

by deep grey sands. 

The Common Corridor and Eastern Options both pass 

through the Yeal Swamp Nature Reserve, which has 

been surveyed in detail by \Voodman Environmental 

Consulting (2000). This conservation area was 

dominated by Banksia woodland vegetation, the 

majority of which was in very good condition. No 

Declared Rare flora species were recorded during the 

survey of the reserve. However one Priority 4 species, 

Stach;stcmon axi!Iaris, was recorded approximately 

6.5km north of the southern reserve boundary. The 

species Schoenus affin. !acvigwus was also recorded. If 

the identification could be confirmed when this species 

was flowering it would represent a significant range 

extension for this taxon, which is common to the far 

south of the state, with only one l)re'.ious  recording 

from the Perth metropolitan area. The Gingin 

Wanneroo Branch Drain was in a generally poor 

condition due to weed invasion and the impact of 

Phisophthora cinnamom (dieback). A significant area on 

the north sidle of the drain was infested with clieback, 

with the area so heavily impacted as to be impossible 

to map as a plant community. Several of the plant 

communities mapped within the Nature Reserve are 

unrepresented elsewhere within the conservation 

reserve system (Gibson ci al. 199-1-). 

Vegetation along the northern section of the Eastern 

Option has been largely cleared for agriculture, with 

very few intact remnants remaining. Any areas of 

uncleared vegetation therefore have high conservation 

significance and contain vegetation associations not 

represented within the reserve system. These include 

Marri (Corvrnbia caiophv!ia) woodlands, which are very 
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restricted locally (Griffin, 2000 p'• comm.) There 

are very few conservation areas within this region. The 

Eastern Option also passes through several conservation 

wetlands. 

North of Ycal Swamp Nature Reserve the Common 

Corridor Option also crosses several Conservation 

wetlands, before traversing extensive areas of 

agricultural land and the Moore River National Park. 

\Voodman Environmental Consulting (2000) surveyed 

vegetation along the Central Option corridor within 

the park in detail. This survey found vegetation within 

the National Park to be dominated by Banksia woodland 

in very good condition. Several dampland areas were 

also mapped. Red Gully Creek crosses the proposed 

route near the southern end of the park. The vegetation 

within the creek was in poor condition (IuC to the 

impact of clieback caused by Phiophrhora cnnarnomi. 

All of the plant communities mapped within the park 

are well represented within the reserve system, with 

the exception of those communities influenced by the 

soil of the Dandaragan Plateau. 

No DRF taxa were recorded within the National Park 

during the survey. One plant, a PrioritvThree species 

Szi'!idiuin nonscandcns, was recorded at one location. A 

possible Priority One species c:vlicliurn car! qthszi, was 

also recorded although the identifIcation could not be 

confirmed due to a lack of flowering material. Several 

other interesting flora species were recorded (luring 

the survey. A collection of a possible new subspecies 

of Philotheca spkata was made on the north side of Red 

Gulls- Creek. This was named Philotheca spkaw sUl)sp. 

Moore River National Park and a specimen has been 

retained by the Western Australian Herbarium for 

further study. Another collection named as 

Cvperaceae/Liliaceae sp. could not be identifIed to a 

family level by staff at the l-lerbarium and it ma 

therefore be a new species. However, a lack of 

Ilowering material prevented any further study of the 

collected specimen. Lcucopogon sp. Moore River 

(M .Hislop 1695) was also recorded. This species has a 

restricted distribution and has not vet been fully 

described. A possible range extension was recorded 

for ,licialcuca suhtrigona. This taxon has not previously 

been recorded from the coastal plain, being common 

on the Dandaragan Plateau. 

The Western Option does not pass through an 

conservation wetlands or reserves, although it crosses 

areas of native vegetation within SF65-South, SF65-

North and the Gingin Stock Route. The northern 

section of the Western Option also passes through native 

vegetation onVCL .Arange of plant communities has 

been mapped along this proposed route alignment, 

including woodlands, shrublancls and heaths. Unlike 

the Common Corridor and Eastern Option, this route 

crosses through extensive areas of limestone and its 

associated heath vegetation. The condition of native 

vegetation along this ol)tion  varies, with the majority 

of vegetation on private property in very poor condition 

(Woodnian Environmental Consulting 2000). The 

Banksia woodland communities mapped along the 

Western Option are well represented within the 

reserve system, as are the majority of heath and 

shrublancls. One Threatened Ecological Community 

is present within SF65-North, as is a DRF taxon and a 

Priority 4 species. The northern section of the Western 

Option passes through areas largely typical of the 

Kwongan vegetation of the region, all of which are well 

represented within the reserve system (Mattiske 

Consulting 1997). Three Priority flora species were 

recorded in the northern area. 

In summary, very little remnant vegetation is present 

along the Eastern Option, with the existing remnants 

largely unrepresented within the conservation reserve 

system. The conservation significance of these remnants 

is therefore very high. Both the Eastern and Common 

Corridor Options also pass through conservation 

wetlands, which are also poorly represented within the 

reserve system. Further north, the Common Corridor 

Option passes through several conservation reserves and 

a National Park. These areas contain plant communities 

poorly represented within the reserve system, as well as 

restricted and unusual flora species. The Western Option 

passes through larger areas of vegetation but will require 

clearing of less vegetation known to be poorly 

represented within the reserve system. 

Phytophthora (Dieback) 

Experienced clieback interpreters undertook d ieback 

surveys along the length of the proposed transmission 

line route (Western Option) and sections of the Eastern 

Option and Common Corridor Option.The findings of 

these surveys are presented in detail in Woodman 

Environmental Consulting Ptv Ltd 2000. The following 

provides a summary of the main fIndings of these surveys 

for the purposes of comparing the three Options. 

The Eastern Option traverses primarily uncleared native 

vegetation on the Bassendcan Dune sYstem from Pinjar 

north through the Yeal Swamp Nature Reserve until it 

turns to the east and crosses the Regan Scarp onto the 

Dandaragan Plateau. The majority of the route on the 

Dandaragan Plateau is through cleared agricultural land 

with only a few scattered remnants of native vegetation 

encountered. The route then crosses back into the 

Bassendean Dune system at the Cooljarloo Mine Access 

Road where the Cataby substation is situated. 
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The vegetation of the Basscndean Dune svstcm is 

primarily composed of Banksia woodlands of varying 

composition with understorevs dominated by plants 

from the fol lowing families; Mvrtaceae, Dilleniaceae, 

Epacridac'eae, Proteaccac and Papi lionaceac (Ilecki Ic 

ci cii. 1980). The vegetation is highly susceptible to 

infestation by dieback and disease impacts in this 

vegetation are usually high resulting in severe 

modification to both the tree and understorey strata 

(Hill ci cii. 1994). Surveys bvWoodman Environmental 

Consulting (2000) have identified that the southern 

section of this route through the Yeal Swamp Nature 

Reserve has a single large infestation associated with 

theYcal Lake and GinginWanneroo Branch L)rain. This 

infestation has a high disease impact with total removal 

of the tree stratum and extreme modification of the 

unclerstorev. 

The vegetation of the Danclaragan Plateau includes a 

variety of complexes as described by Hedclle ci cii. 

(1980). The soils are primarily well drained sands and 

gravels over lateritic gravels and clays, and apart from 

the Wancloo woodlands of the Karamal Complex - 

North that are associated with clay soils, the vegetation 

is dominated bv the highly susceptible plant families 

Mvrtaceae, Dilleniaceae, Epacriclaceae, Protcaceae and 

Papilionaceae. No surveys of this portion of the route 

were undertaken, and no regional surveys covering this 

area have been conducted to provide a regional context 

for discussion. The Danclaragan Plateau section of this 

route however is probably less susceptible to the effects 

of dieback than the more westerly sections because 

rainfall reduces dramatically east of the coast resulting 

in the soils being drier than on the coastal plain for longer 

each ear. In addition, the well-drained soils are not 

conducive to the establishment and spread of dieback. 

The Common Corridor Option traverses the 

Bassenclean Dune system from Pinjar, roughly l)arallel 

to the Brand Highway to the Cataby sUI)statiOn. This 

route encounters signifIcant areas of uncleared native 

vegetation on both Crown land and private property. 

The southern section of this route is common to both 

the Common Corridor Option and the Eastern Option, 

traversing the Yeal Swamp Nature Reserve. 

The Common Corridor Option is characterisecl by 

vegetation types associated with various types of 

wetlands and drainage lines. Woodman Environmental 

Consulting  (2000) assessed both the vegetation and 

dieback distribution for two sections of this route. 

These areas were the Ycal Swamp Nature Reserve and 

the Moore River National Park, both of which 

contained active dieback infestations. The dominant 

vegetation types present along this route are various 

different Banksia Woodlands with some Myrtaceous and 

Epacridaccous heaths present in wet areas. The 

Common Corridor Option is extremely vulnerable to 

the effects of dieback clue to the \vet nature of the 

topography and the Bassenclean soils. The vegetation 

types present along the Common Corridor Option are 

also highly susceptible to dieback, resulting in a 

generally high risk of introduced inoculum establishing 

and causing severe disease symptoms. 

The Western Route option, being located primarily on 

the Spearvood Dune system is dominated by well. 

drained soils, with limestone a common feature as a 

basement material or present at the surface. Disease 

risk increases with moisture status of the soils and is 

greatest in low, \vet areas such as swamps, drains and 

creeks (Hill ci cii. 1994). The vegetation of this route 

however, is dominated by Banksia Nvoodlands and flora 

assemblages highly susceptible to the effects of dieback. 

Apart from the Moore River area (known to be 

infested) and a few wetter sites closer to Catabv, the 

\Vestcrn Route Option contains few wet areas and 

therefore is less vulnerable to the effects of dieback 

than the routes traversing the Bassendean Dune system. 

In summary, the potential risk imposed on the 

environment of the possible introduction of dieback is 

assessed in terms of the vulnerability of the site and 

the suscej)tibilitv of the receiving vegetation. Site 

vulnerability is a function of the factors that the 

pathogen requires for survival and reproduction, and 

these include: 

Moisture (annual rainfall approximately 600 mm or 

greater). 

Nutrient deficient neutral or slightly acidic soils. 

Host plants as dieback is as obligate parasite! 

pathogen (these do not need to be susceptible species 

as dieback can survive and reproduce on non-

Susce1)til)le species). 

All three route options discussed contain moderately 

to highly susceptible vegetation types and floral 

assemblages, however the relative risk to the 

environment posed by the introduction of the pathogen 

to each of them varies according to the relative 

vulnerability of each option as discussed above. 

Following this reasoning, the Common Corridor 

Option poses the greatest risk while the Eastern 

Option and Western Option would probably pose the 

least risk in terms of dieback introduction. 

The relative risk of the introduction of dieback is also 

related to the type of activities undertaken and more 
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specifically to the potential for soil movement along 

the proposed transmission line corridor. As indicated 

in Section 2.5 and Section 2.6, the overwhelming 

majority of Western Power vehicle movements 

(including heavy vehicle movements) along the 

transmission line corridor will occur during the 

construction phase of the project. Vehicle movement 

for transmission line maintenance and vegetation 

control will be infrequent and at a low absolute level. 

All transmission line construction, maintenance and 

vegetation control activities will be undertaken during 

dry summer months between November and April, 

except where emergency maintenance requires access 

at other times (an extremely rare, localised and short 

duration event). Thus the greatest potential risk of soil 

movement related to transmission line activities is from 

transmission line construction activities carried out in 

permanently wet areas or poorly drained areas subject 

to long periods ofinundation. The Common Corridor 

and Eastern options contain large vegetated areas 

subject to inundation whereas the vegetated sections 

of the 'vVestern Option traverse areas of predominantly 

well-drained soils. 

It could be argued that non-Western Power vehicle 

movements could increase if the proposed transmission 

line corridor requires the creation of new through 

access to off road or other vehicle users. Such vehicle 

movements would be largely uncontrolled and could 

increase the potential for soil movement especially 

during wet conditions. None of the proposed options, 

including the\Wstern Option, requires the installation 

of new through access. The Eastern and Common 

Corridor options use tracks adjacent to an existing 

transmission line on CALM managed lands and existing 

or new access on private property. The Western Option 

also utilises existing tracks on CALM managed lands, 

and other areas of remnant vegetation, but will require 

the installation of spurs from existing tracks to tower 

sites. These spurs are no longer than 200m in length 

and will not create new through access in areas of 

remnant vegetation. Thus, neither the proposal (the 

Western Option) nor either of the other options would 

open UI)  areas for public access that are not already 

accessible to the 1,ublic. 

Fauna 

Ecologist, Dr Mike Bamford, assessed the fauna of the 

project area, which was based upon a review of available 
information and his personal knowledge of the general 

region, having worked extensively in the region since 
the early 1980s.   The findings of his assessment of the 
three options are presented in detail in Bamforcl (2000). 

The following provides a summary of the main findings 

of the assessment for the purposes of comparing the 

three options. Section 4.8 of this PER provides further 
details of the findings of the assessment for the proposed 

transmission line route option (the Western Option). 

The general region of the three transmission line route 
options is rich in fauna, with the coastal plain north of 

Perth recognised as being a centre of high biocliversity. 

The fauna includes species with very restricted 

distributions on the coastal sandplain, species confined 
to the South-West that are at the northern limit of their 
distribution in the region, species that occur primarily 

to the north and inland and are at the southern or 

eastern limit of their distribution in the region, and 

species that are widespread. The fauna is particularly 

rich because the general region encompasses the 

transition from the mesic South-West to the more arid 

north, and also takes in a range of landforms from the 

coastal sandplain to the heavier soils of the escarpment. 

Within the region, the proposed transmission line route 

(Western Option) crosses a more limited range of 

vegetation types and landforms, and therefore is likely to 

affect slightly fewer species than either the Common 

Corridor Option or the Eastern Option. It also avoids 

natural habitats except in SF65-North and in the vicinity 

of Mimagarra Road and Tiwest's Cool jarloo minesite. 

The Common Corridor Option traverses the eastern 

edge of the coastal sandplain and although it lies on 

agricultural land in many areas, it also crosses a major 

wetland area vest and north-west of Gingin, part of 

Moore River National Park and a chain of wetlands 

north of the national park. The Eastern Option follows 

the same route as the Common Corridor Option 

through wetlands to the west and north-west of G ingin, 

but then diverts east to pass through areas that are 

extensively cleared for agriculture. The very extent of 

this clearing raises the issue of the importance of 

remnant vegetation for fauna conservation in the 

region, and the potential impacts on this critical 

remnant vegetation. 
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4.0 Existing Environment 

	

4.1 	lintroduction 

This section provides a description of the existing 

biophvsical and socio-cultural environment within the 

project area of the proposed transmission line route. 

4.2 Climate 

The climate of the project area is characterised by a 

temperate, Mediterranean cliniate of hot, dry summers 

and cool, wet winters. Many climatic factors indicate a 

south-west to north-cast variation clue to the change 

in latitude and coastal influences (Smolinski & Scholz 

1997).There is also a topographical effect imposed by 

the Danclaragan Plateau. 

The mean annual rainfall \aries from 759mm near 

Gingin to 611mm in Lancelin. Approximately 90 per  
cent of rainfall occurs between May and October. The 

mean maximum temperature of the hottest months 

ranges from 29oC to 32oC. The mean minimum 

temperatures in winter are between 9oC and I SoC. 

Annual pan evaporation is 1,700mm near the coast and 

2,200 mm at Gingin. 

	

4.3 	Geology and Soils 

4.3.1 Geology and Physiograohy 

The proposed transmission line traverses two 

geomorphic units that are common within the Swan 

Coastal Plain, the Bassendean dunes and Spearwood 

dune system, one geomorphic element of the Coastal 

Belt dunes. The proposed transmission line does not 

traverse the other element of the Coastal Belt dunes, 

the Quindalup Dunes. The Swan Coastal Plain is 

generally flat to gentl\- undulating and covered b-

sediments that have been deposited by acolian, Iluvial 

and marine activity. 

Bassendean Dunes 

The Bassendean Dunes extend east from the Coastal 

Belt to the Gingin Scarp. This dune system, considered 

the oldest of the three dune systems along the Swan 

Coastal Plain, has swampy areas and small lakes 

common in the internal swales.The Bassendean sand is 

the geological unit associated with dune system, of 

which the deposits are predominantly bleached quartz 

sand, however coloured sands also occur. 

Coastal Belt 

The Coastal belt, which lies west of the Bassendean 

Dunes, consists of a series of compound and complex 

dune bodies of variable age deposited since the 

Pkistoccne.The Belt consists otwogeomorphicelemcnts: 

the Spearwood and the Quindalup dune systems. 

The Spearwood Dune Systems is a gently undulating 

landscape, varying from 30 to 130 inabove sea level, 

and consists of llxed dunes that are characterisecl by 

the presence ofTamala limestone and weakly coherent 

brown to yellowish brown siliceous sands. Weathering 

of the limestone has produced karst features such as 

underground caverns and solution holes. 

The Quindalup Dune System, which in man\' cases 

overlies the Spearwood Dune System, is dominated by 

dunes of Holocene age and are partly fixed, however 

mobile parabolic dunes and blowouts are common.The 

very 
I 

pale brown calcareous sand of the Safety Bay Sand 

is the geological formation. 

4.3.2 Soils 

rhe proposed transmission line traverses the 

Bassendean, Karrakatta and Cottesloe Soil Units. A 

short section of the Moore River Soil Unit will be 

affected where the transmission line crosses the Moore 

River. 

The Bassendean Soil Unit consists of sand plains with 

low dunes and occasional swamps;  iron or humus 
1)OdlzOlS and areas of complex/steep dunes. Karrakatta 

soils consist of deep yellow sands over limestone in an 

undulating landscape. Cottesloe soils are shallow brown 

sands over limestone in a low hilly landscape. The 

Moore Soil Unit consists of sandy terraces and slopes 

of the Moore River as it traverse the coastal plain and 

adjacent Dandaragan Plateau. 

4.4 Wetlands and Water Courses 

Wetlands in the general region of the proposed 

transmission line route can be divided into two broad 

categories: rivers and other watercourscs such as Moore 

River; and sumplands, damplands and palusplains where 

seasonal inundation may be short but large areas may 

become waterlogged or flooded. 

The proposed transmission line route follows high, 

stahilised sand dunes of the western coastal plain for 

much of its length and therefore largelY avoids wetlands. 

It does cross the Moore River between SF65-South and 

SF65-North, but mostly avoids the river and associated 

wetlands, see Figure 4.1. 

The proposed transmission line route avoids the 

clamplancis and EPP Lakes located near the eastern 

boundary of SF 65-South and theYeal Nature Reserve. 

Further to the north, the line avoids a chain of 

swamplands, which includeThree Mile Swamp, Imbat 

Swamp, Nilgen Swamp and Carba Garha Swamp. The 
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proposed transmission line route does however traverse 

one dampland located approximately 2km north vcst 

of the interscction of Mimegarra Rd and Dingo Rd in 

Dandaragan and passes through a complex of sumplands 

and damplands in the vicinity of Mimagarra Road up 

to theTiwest Minesite, see Figure 4.2.These wetlands 

have not been assessed by the \Vater & Rivers 

Commission therefore a conservation status has not 

been determined. 

4.5 Flora and Vegetation 

4.5.1 Background 

A separate, stand-alone biological survey report has 

been l)repare(l  for the proposed alignment which 

provides detailed accounts of the methodology, 

fIndings, field data and regional assessments of flora 

and vegetation values of the site (Woodman 

Environmental Consulting, 2000). Key information 

from Woodman Environmental Consulting (2000) has 

been summarised for inclusion in the following sections 

of this PER. 

The proposed transmission line route passes through 

blocks of native vegetation in SF65-South and SF65-

North, the Gingin Stock Route Reserve and areas of 

remnant vegetation on private property and Vacant 

Crown Land (VCL). The majoritY of this route lies 

within the Swan Coastal Plain subregion of the South-

West Botanical Province, as defined by Beard (1990). 

The southern part of the route lies within the 

Drummoncl Botanical Subdistrict, characterised by 

Banksia low woodland on leached sands, interspersed 

by swamps andTuart, Jarrah and Marri woodlands. The 

northern part of the route lies within the Irwin 

Botanical District of the Northern Sandplains Region. 

This District is characterised by scrub heaths on 

sandplains. 

SF65-South is situated inland from Yanchep and Two 

Rocks, on the eastern side of the Wanneroo-Lancelin 

Road. The vegetation in this State Forest consists of a 

mosaic of pine plantations and discrete blocks of native 

vegetation. 

SF65-North is located north of the Moore River, inland 

from Seabird, and is surrounded by grazing land and 

pivot irrigation systems, with some housing to the west 

of the western boundary. Two proposed transmission 

line route alignment, within SF65-North were 

investigated and surveyed in detail; the eastern 

alignment and the western alignment. The eastern 

corridor follows Pickpocket Road and McCormicks 

Road for the majority of its length, while the western 

alignment is located between 300m and 900m cast of 

Brockwav Road, which is the western boundary of the 

State Forest. Both alignments total approximately 

32.5km in length, with the eastern alignment the longer 

of the two. 

The Gingin Stock Route Reserve is situated vest of 

Gingin off Chitna Road and is 5.2 kilonietres in length, 

of which approximately 2km will be im1)acted by the 

proposed transmission line (an earlier proposed route 

alignment would have impacted approximately 4.2 

km). Prior to vegetation, flora and dieback surveys 

con(lucted for the purposes of this proposal, there was 

no existing information on flora and vegetation within 

the reserve, which acts as a corridor between SF65-

South and remnant vegetation north of Chitna Road. 

North of SF65-North there are several blocks of remnant 

vegetation on private property. These vary in size and in 

the condition of the vegetation. Other large areas of 

native vegetation are also present in the northern section 

of the proposed route alignment. These areas consist of 

private property and \'CL, the majority of which is 

covered by the Tiwest Joint Venture Cool jarloo mining 

lease. Another area 0fVCL is located south oftheTiwest 

lease area, bordering the Department of Defence 

Lancelin Training Area. 

The southern section of the route alignment is located 

within the Bassendean unit of the Bassendean 

geomorphological system as defined by McArthur and 

Bettenay (1960) and Churchvard and McArthur 

(1980). This unit is defined as sand l)lains  with low 

dunes and occasional swamps on predominantly grey 

sands. North of Two Rocks, the route passes into the 

Spearwood Dune geomorphological system as defined 

by McArthur and Bettenav (1960). A SU1)division of 

these geomorphological systems into units by 

Churchward and McArthur (1980) 1)Iaces the study 

area within both the Cottesloe and Karrakatta 

geomorphological units. The Cottesloe unit, covering 

the south-western half of SF65-North, is defined as a 

low hilly landscape with shallow sands over much 

exposed limestone. The Karrakatta unit, covering parts 

of SF65-South and SF65-North, as well as the Gingin 

Stock Route Reserve, is described as an undulating 

landscape of deep yellow sands over limestone. Further 

north, the alignment passes back into the Bassendean 

Dune System. 

The vegetation of the Swan Coastal Plain has been 

mapped at the complex level by Heddle et al. (1980). 

Heddle et al (1980) mapped vegetation on the Swan 

Coastal Plain at the complex level. This was done at a 

very large scale, with a complex defined as a series of 
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vegetation communities forming regularly repeating 

vegetation complexes, based on geomorphology. These 

complexes can be divided into many floristie/plant 

communities based on differences in species 

composition. Heddle etal (1980) mapped vegetation 

of SF65-South, the eastern section of SF65-North and 

the Gingin Stock Route Reserve as Karrakatta Complex 
1 . North. This complex is predominantly a low open 

forest and low woodland of banksia - Eucalyptus 

todtiana, with minor occurrences of Eucalyptus 

gomphocephala (tuart). The comm on banksia species 

are Banksia cut cnuaw and Banksia menziesii, with Banksia 

ilicfolia on the lower slopes. Common shrub Species 

in this complex, as listed bv Havcl (1968), include 

Conospermum triplinervium, Hakea trifurcata. ;Iksomelaena 

strgia, Eremaca pauciflora and Stirlingia la:iJilia. 

Vegetation of the south-western section of SF65-North 

was mapped as Cottesloe Complex - North. Closed 

heaths on limestone outeroppings, with a mixture of 

banksia woodlands and low forests on deeper sands, 

dominate this complex. Common species associated 

with the limestone outcrops include .11clalcuco hucgclii, 

Ti-irnalluin ledifluium, Grerillco prcissii, Jack.sonia hakeoidcs 

and Conospermurn canaliculaturn (Havel 1968). 

North of the Moore River, an attempt has been made 

to define floristic bioregions as part of the \Vest 

Midlands project (Griffin 1998). The proposed line 

route option passes through the .Spearwood and 

Bassendean biorcgions, with the Catalw substation near 

the boundary of theYer,-amullah bioregion. 

4.5.2 Flora and Vegetation Survey Methodology 

With the exception of theTiwest Lease area,Woodman 

Environmental Consulting Ptv Ltd conducted a detailed 

survey of the native vegetation along the 1)r01)05ed 

transmission line route in successive seasons during late 

winter and spring 2000. The timing of the survey was 

chosen to coincide with the a1)1)l-opriate flowering 

J)eriOds for annual species and all Declared Rare Flora 

(DRF) and Priority Listed Flora (PLF) species known 

from the region. TheTiwest Lease area did not require 

surveying by Wooclman Environmental Consulting as 

it had been previously surveyed in detail by Mattiske 

Consulting Ptv Ltd (1997). 

All areas of native vegetation, 30m either side of the 

centrelinc, were traversed by vehicle and on foot to 

map vegetation boundaries and search for restricted 

flora species. These surveys were carried out between 

June and November 2000. Detailed site recordings 

were taken at each community l)oundarv change and 

at regular intervals along the routes. At each site a 

standard recording sheet was used to ensure the 

consistent collection of flora and site data. The data 

collected is largely consistent with that collected by 

Gibson et al. (1994). Statistical analysis was not used 

to define plant communities due to the narrow width 

of the study area and therefore quantitative plots were 

not established. At each site the following information 

was collected within a I Om radius: 

Site location 

Soil type and colour 

Slope (based on I to 3 scale used by Gibson ci al. (1994) 

Vegetation condition (Trudgen 1991) 

Vegetation structure (Muir 1977) 

All vascular plant species present, and the foliage 

cover of the dominant species. 

Gibson et a] (1 994) conducted a vegetation study within 

the Swan Coastal Plain (SCP) over several seasons and 

classified vegetation communities within the SCP based 

on the species composition. Where l)ossil)le  the sites 

were classified into the community types defined by 

Gibson cc al. (1 994).This was difficult in some cases as 

the Swan Coastal Plain study was carried out over 

several seasons, rather than one sampling occasion as 

for this project. In addition numerous changes in 

species nomenclature have occurred since the report 

was 1)rOduCCdl in 1994, leading to difficulties in 

determining the current names of key indicator species 

in the Gibson et a]. report. This classification was not 

carried out for the vegetation north of State Forest 65 

- North, as these areas are located outside the boundary 

of the Gibson ci al. stuck area (ie. north of Seabird). 

Where possible, the conservation status of each plant 

community was determined by reference to available 

regional studies. This was limited by the dlifferent scales 

of mapping used in the various regional studies. 

A search of CALM's Rare and Priority flora database 

was carried out prior to the fIeld-work. This provided 

a list of all restricted species known to occur in the 

area. All native vegetation within the proposed 

transmission line corridor was traversed on foot by 

experienced botanists to search for these species and 

any others not recorded in the vegetation mapping sites. 

Where unknown species were encountered specimens 

were collected for identification at the West Australian 

Herbarium. The location of all Rare and Priority flora 

recorded was noted, and marked on the appropriate 

vegetation maps. With the eXcej)tiOn of the Gingin 

Stock Route Reserve, all surveys were carried out 

during the spring flowering season to allow 

identification of all known Declared Rare and Priority 

Flora. The Gingin Stock Route was re-visited in spring 
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to confirm the presence or absence of any annual 

restricted flora species. 

All specimens of restricted and significant flora species 

recorded were submitted to the West Australian 

Herbarium for incorporation into the collections. 

Report forms for all Declared Rare and Priority flora 

were also submitted to CALM. 

Plant species nomenclature follows Green (1985). All 

names were checked using the Max Database to ensure 

they are current. The conservation status of all species 

collected was checked using the current CALM list 

(Department of Conservation and Land Management 

1999a). 

4.5.3 Flora 

A total of 355 vascular plant taxa belonging  to 59 plant 

families were recorded from the proposed line route 

(see Woodman Environmental Consulting Nv Ltd 

2000). Olthese, 32 were introduced (weed) species. 

This is a relatively low number of weeds and reflects 

the very good condition of vegetation within State 

Forest 65 - North and theVCL at the northern end of 

the proposed route. Weed invasion was generally 

restricted to tracks and block edges. Pasture areas and 

areas mapped as disturbed were not surveyed for weeds 

(luring this study. The only block of vegetation not 

surveyed at the height of the spring flowering season 

was the Gingin Stock Route Reserve, and it is estimated 

that only 85% of the plant taxa present in the Reserve 

were recorded during this survey. The Reserve was 

re-surveyed for Declared Rare and Priority flora in 

spring as several annual restricted flora species are 

known to occur in the area. Detailed results of the 

flora and vegetation survey are given in Woodman 

Environmental Consulting (2000). 

The dominant plant families recorded during the flora 

survey are listed Table 4.1 

The dominance of the Mvrtaccae, Proteaceac and 

Papilionaceae is tv1)ical of the region and has been 

recorded during other studies (Griffin 1994). 

Two DRF species, as defined under the lliId1fe 

Conservation Act 1950,   were recorded either on or close 

to the proposed alignment. .lnigozanthos humilis subsp. 

chrvsanthus was recorded in SF65-North. Three plants 

of this taxon were recorded on the proposed centreline. 

Surveys by Mattiskc Consulting E'tv Ltd (1997, 1998) 

and Landcare Services Ptv Ltd (1998) recorded the 
DRF taxon lnigozanthos viridis subsp. terraspectans within 

theTiwest Joint Venture Cooljarloo mining lease. Two 

populations of this taxon are located to the east and 

west of the proposed transmission line. These 

Table 4.1: Dominant Plant Families Recorded along the 
Proposed Transmission Line Route 

Family No. of Taxa 

Myrfaceae 45 

Proteaceae 35 

Papilionaceae 28 

Epacridaceae 20 

Asteraceae 18 

Cyperoceae 17 

Hoemodoraceae 17 

populations have been fenced bvTiwest Joint Venture 

and will not be disturbed during construction or 

maintenance of the transmission line. Both of these 

DRF taxa have been previously recorded from the 

region. 

Four PIE taxa were recorded within the survey 

corridor during the field studies. Comespernta accroswn 

(Priority 3) was recorded from one location xvithinVCL 

south of the Tiwest Joint Venture lease. Plaitsace 

ramossisima (Priority 3) was also recorded from one 

location within \'CL south of the Tiwest Joint Venture 

lease. Both of these species have been recorded from 

several locations within the adjoining Department of 

Defence Lancelin Training Area (ecologia 2000). 

The Priority 4 species, Gcorgeanrha hexandra ms, was 

recorded on the western corridor within SF65-North. 

Approximately 5 plants were located along an un-

name(] track near the northern end of this alignment 

within SF65-North. This represents a significant range 

extension for this taxon, which has not previously been 

recorded south of Jurien. It should be noted that this 

particular alignment along the proposed transmission 

line route within SF65-North is not Western Power's 

preferred alignment. The eastern alignment within 

SF65-North is Western Power's preferred alignment 

within SF65-North. 

The Priority 4 species Conostephium minus was recorded 

at several locations within theTiwest JointWnture lease 

area, and the VCL to the south of the lease. However, 

this species will not be disturbed as a result of this 

pro josa1. 

Several other species of interest Nvere recorded during 

the survey. Thvsanorus muItflorus was recorded on 

private property, south of the Tiwest lease area. This 

represents a small range extension for this species, 

which has not previously been recorded as far north. 
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The .4llocasuarinaJi-ascrhina mapped within SF6 5-South 

is at the northern limit of its range. 

Griffin etal. (1990) lists 259 taxa known to he endemic 

to the northern kwongan bctwccn the Moore and Irwin 

Rivers. Only live of these, 1niqozanthos hunñhs SUI)Sj). 

chrssanthus, Cornespernia aecrsum, Conosttlis angusrfo1ia, 

Dos vpogon obliquifolius and Hypocalymma xarnhopctalurn 

were iecordcd along the 1)roposed line ioutc. This low 

number reflects the position of the route alignment 

along the coastal belt and Bassendean dunes, known to 

be low in regional cndemics (Griffin ci a). 1990). 

Table 4.2: Representation of Plant Communities along the Pro 

4.5.4 Vegetation 

The condition of vegetation along the proposed line 

route was variable l)etween areas. Native vegetation 

within SF65-South varied in condition from block to 

block, with some areas heavily infested with weeds afl(l 

recently burnt . Several areas appeared to have been 

very regularly burnt, resulting in a loss of diversity and 

increase in weed cover. This was particularly evident 

in the blocks closer to the Wanneroo-Lancclin Road. 

Native vegetation within SF65-North was in very good 

condition, with weed invasion restricted to tracks and 

posed Line Route 

Community SF65 - 5th SF65 - Nth 	Gingin SR VCL Private 

F4 + 

F5 + 

F6 + 

Wi + 

W3 + 

W5 + 

W5b + 

Wa + + + 

W9 + 

wi0 + 

wil + 

W12 + 

W13 + 

W14 + + 

w16 + + + + 

W17 + 

+ 
W19 + 

W20 
+ 

W2i + 

Si 
 + 

S2 + 

S4 + 

+ 

Si/Hi + 

Hi + + 

H2 + 

H4 + 
H5 + 

D3 : 	+ 
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block edges. The only exceptions were several recently 

burnt areas, which had high weed invasion. This was 

particularly evident in limestone heath areas and is likely 

to he temporary. 

Vegetation within the Gingin Stock Route Reserve was 

found to vary in width between 50m and approximately 

90m depending on the width of firebreaks either side 

of the corridor. Overall, the vegetation through the 

reserve was in good condition. The number of weed 

species was low, with those present concentrated on 

the boundaries of the reserve. Fire history through 

the reserve varied, with areas of very recent (1-2 ears) 

and recent (<3  years) burns recorded. Vvced species 

were more abundant in the recenth burnt areas and 

on the western boundary of the Reserve. 

Fhe proposed line route also passes through several 

area.,; mapped as remnant vegetation on private 

propc.rtv between the Gingin Stock Route Reserve and 

the Tiwest lease area. The lleld survey fOun(l the 

majority of these to be in poor to very poor  condition. 

Most were not fenced and had been impacted on from 

grazing and other farming activities. Vv'ecd invasion 

was high in these areas, resulting in low species richness. 

The vegetation within VCL and the Tiwest lease area 

was in very good condition, although active mining has 

impacted the northern and southeastern sections of the 

Tiest lease. 

A total of 29 plant communities and I disturbance 

community were described and mapped along the 

proposed line route by \\'oodman Environmental 

Consulting (2000). Woodman Environmental 

Consulting (2000) conducted a vegetation study of all 

areas of native vegetation, 30ni either side of the 

proposed transmission line centreline, between June 

and November 2000. The vegetation identified during 

this survey was mapped and classified into vegetation 

communities based on the species composition. 

As a requirement of the EPA, where possible and 

appropriate, the regional vegetation community data 

set as defined by Gibson et al (1994) was referred to 

when classifying the vegetation communities mapped 

by Woodman Environmental Consulting (2000) during 

the flora and vegetation survey for this proposal. 

Essentially, the vegetation communities described by 

Woodman Environmental Consulting (2000) in this 

PER are the same as the'Gibson Communities' (defIned 

h' Gibson et al, 1994), although Woodman 

Environmental Consulting (2000) have further 

subdivided the Gibson communities in some cases, 

based on the presence of specific dominant understorey 

species. Additional disturbed units were also mapped, 

although species lists for these were not produced. This 

vegetation mapping is illustrated in Figures 4.3. to 4.7. 

A summary of the plant communities mapped in each 

block of vegetation is given in theThhlc 4.2. The plant 

communities consisted of Forests, Woodlands, 

Shrublands and 1-leaths. 

Iorcsts 

[4: Dense Forest of Eucalyptus rudis, •1lelalcuca 

rhapliiophn'lla and Banksia prionotes over weed species, 

along the Moore River. 

The vegetation at the proposed Moore River crossing 

was in very poor condition as it is unknced and actively 

grazed by cattle. Very few unclerstorev species were 

present, with a total of only six native species recorded 

in this communits'. 

FS: Low Forest of Eucalyptus decipiens, ilclalcuca prcissiana 

and Banksia spp. over tall shrubs on grey sand. 

Plant community P5 was mapped along three low-lying 

areas within thcVCL south of the Tiwest lease. It was 

gcnerall\ only present in a narrow band, with Eucalyptus 

dccipicflS dominant on the outer edges. The diversity of 

these areas was low, with a total of 33 plant taxa 

recorded. The shrub layer was dominated by Kunzca 

criciflilia and .ldenanrhos ciqnorum. 

F6: Dense Low Forest of Eucalyptus ruths, .11clalcuca 

prcissiana, iiclalcuca rhaphiophylla and Banksia prionores 

on brown sand. 

Dense Low Forest F6 was only recorded at one location 

within the VCL and was in a poor condition when 

compared to other plant communities within the area. 

Only 19 plant taxa were recorded, six of which were 

weed species. Very kw shrub species were recorded, 

with the understorev layer dominated by herbs. 

Woodlands on grey sand 

WI: Open Tall Woodland of 11claleuca prcissiana. 

Eucalipzus rudis and Ban/ala hit orahis over kunzca ertcifihia 

and . f(icnanthos cr,gnorurn on grey sand in low-lying areas. 

Plant community 'N I was recorded in a drainage line 

near the southern end of State Forest 65 - South. The 

vegetation had been disturl)ed by heavy machinery, with 

a resulting low number of species recorded (15). 

W3: Low Woodland of Banksia atrcnuata, Banksia 

:ncnzicsii and Banksia ilicifohia over Ercrnaca paucjlora. 

Xanthorrhoca preissil, Phlcbocar;a ciliata and Ii rticordia 

flhiens on grey sand. 

Plant communityW3 was mapped at the southern end 

of the proposed alignment, adjacent to SF65-South. 

Eighty-nine plant taxa were recorded in this 

community. 
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Low \Voodland of Banksia attenuata and Banksia 

n?cnzicsii over fluxed low shrubs dominated I)v Ereniaca 

paucijiora on grey sand. 

Plant community \V5 was the dominant community 

mapped within the VCL. It is a very uniform 

community both in species composition and hcight, 
with a total of 68 plant taxa recorded (luring this survey. 

WSb: Low \Voodland of similar understorev species 

composition to 'N 5, but dominated by Banksia prionotcs. 

These areas ap1)earcd to have been dhsturl)ed. 

Woodland WSb was recorded along a property 

boundary near the southern end oftheVCL. It appearedl 

to have been disturbed as the shrub layer was very open 

and species richness was low (30 taxa recorded). The 

shrub layer in areas mapped asW5h was dominated by 

Kunzca cricifolia, which is often recorded at high (lensitv 

in disturbed areas. 

Open Low 'Woodland of Banksia mcnz,csii and 
Banksia attenuata over a tall shrub layer dominated by 

.ldcnanrhos cvgnoruni over Hibbertia hrpericoidcs and 
Ercrnaca pauciflora on grey sand. 

Plant communityW6 was recorded in the Gingin Stock 
Route Reserve, SF65-North and on private property. 

A total of 131 plant taxa were recorded in this 

community. Other common understorey species 
included Stirlingia lat!fiuia.  Pctrophilc lincaris. .'llcxgcorgca 

n itens, Patersonia occidentalis, Xanthorrhoca prcissii and 
Lvqinia barbara. 

Woodlands on yellow sand 

W9: Low Wood land of Ilocasuarina frascriana, Banksia 

attenuata and Eucalyptus todriana over open low shrubs 
on yellow sand. 

Plant comnuunitvW9 was mapped in a small section of 

the route alignment in SF65-South. A total of 47 plant 
species were recorded in this community, with common 
understorev species including Stirlingia larfolia and 
Xanthorrhoca prcissii. The amount of bare ground 
present was high, which is a common occurrence under 
she-oaks (.4.frascriana). 

WlO: Low Woodland of Banksia attenuata, Banksia 

mcnzicsii and .-I!Iocasuarina frascriana over Hibbertia 

hvpericoidcs, Xanthorrhoca prcissii and Adcnanthos ygnorum 

on yellow sand. 

'N 10 was mapped at two locations in the northern part 

of SF65-South, with a total of 44 species recorded. Other 

common species included Conospermum canalicularum and 
Thryptomenc pro! fera. 

WI 1: Low Vv'oodland of Banksia attenuata and Banksia 

mcnxicsii over mixed shrubs dominated by Xanthorrhoca 

preissli, Hibbertia hypericoidcs. Erernaca pauciflora. Stir! ngia 

latifolia and .Ikcomclaena pscudostrgia on yellow sand. 

Plant communitvW II was mapped along the eastern 

alignment within SF65-North, with a large proportion 

of its area burnt within the last 3 years. Fifty-one plant 

taxa were recorded in this community which was 

similar in composition to 'N 16. It was mapped as a 

separate unit as the recent fire had changed the 

abundance of man of the dominant species. 

\V 12: Low Woodland of Eucakptus rodriana, Banksia 

attenuata and Banksia grandis over Jackson Ia srcrnhcrgiana, 

Hibbertia hvpericoides and Xanthorrhoca prcissii on 
yellow sand. 

Forty-three i1arit  taxa were recorded in plant 

community Wi 2 during this survey. This community 

was mapped at one location on the western alignment 

of SF65-North. It differedl from surrounding 

woodlands in the dominance of tall shrubs sue Ii as 

Jackconia stcrnbciqiana and Hakca prostrata. 

WI 3: Low Woodland of Banksia artcnuara and Banksia 

rncnxicsii over Jackson ía stcrnbcrgiana, Hibbertia lipericoidcc 

and Xanthorrhoca prcissii on yellow sand. 

Plant community WI 3 was also only recorded along 

one section of the western alignment in SF65-North. 

It differed from Wi 2 in the absence of Euca!iptus 

rodriana and Banksia grandis in the tree layer, and the 

absence of Eremaca pauclora in the shrub layer. .A total 

of 58 plant species were recorded. 

W14: Low Woodland of Banksia attenuata, Banksia 

mcnxiesu and Euca?yprus  todriana over Xanthorrhoca prcissii. 

Calvtrix ?frascri,Thrrptomcncprol!Jra  and Stirlingia latifolia 

on yellow sand in low-lying areas. 

A total of 114 vascular plant species were recorded in 

plant comnuunitvW 14 in SF65-South and SF65-North. 

This plant community was mapped in low_lying areas. 

The density of Calvrrix .frascri varied between sites, with 

higher cover recorded in disturbed areas, such as the 

edges of tracks. Other common understorev species 

included Ercmaca pauclora, .lIcsomclacna pscudostvgia and 

Schoenus breviscris. 

W16: Low Woodland of Banksia attenuata and Banksia 

mcnzicsii over a low shrub layer dominated by Hibbertia 

hvpericoidcs, Eremaca paucglora, Leucopogon poymorphus, 

Mcsoniclacna pscudosçygia and Calothamnus sanguineus on 
yellow sand. 

Plant community W 16 was the most common plant 

community mapped along the Western Option and was 

dominant on mid to upper slope areas. It was 

characterised by a very low, diverse shrub layer, with 
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dominant species varying depending on tire history. A 

total of 164 vascular plant taxa were recorded in this 

community. Common understorev species included 

Xantharrhoea prcissii, Patersonia occiden ta/is, Conostephi urn 

pendulum and .Ilcxgeorgca nitens. 

WI 7: Low Woodland of Banksia au enuata and Banksia 

nwnzicsii over Hihbcrtia hi'pericoidcs, i-Iakca costaw, ii akca 

trifurcata and 31csomclaena pscudosnqia on yellow sand. 

Plant communityW 17 was recorded along the western 

corridor in SF65-North, and although no limestone was 

visible at the surface, the species composition indicated 

limestone was closer to the surface than in other 

woodland communities. A total of 68 vascular plant 

taxa 'ere recorded, with other common species 

including  Stirlingia  rlingia lot klia,  Ercmaca paucJora,Jacksonia 

hakeoides, Lcucopo,gon polirnorphus and Conospermum 

canaliculaturn. 

Wl8: Low Woodland of Ronkslci arrenuata and Banksia 

menzicsii over low shrubs dominated bv Eremaea 

pauc!fiora, Stirlingia iatflia, Xanthorrhoea prcissi I and 

Conospermum canalicularun2 on yellow sand. 

Plant community 'vV 18 was the dominant plant 

community mapped on a large remnant north of 

Sappers Road. A total of 88 vascular plant species were 

recorded. The vegetation in this community was in 

good condition, with only a few weed species 

present along the edge of an existing track inside the 

property boundary. Fire history within the propertY 

varied, resulting in slight changes in vegetation 

composition, with Hibberria !wpericoides more abundant 

in recently burnt areas. The route alignment has been 

moved to the east in this area to minimise clearing in 

this community. 

W19: Open Low Woodland of Banksia ilicifolia over 

low shrubs dominated by Xanthorrhoea preissil on yellow 

sand in low-lying areas. 

This plant community was mapped in a low_lying area 

near the southern boundary of remnant vegetation 

north of Sappers Road. It was also in very good 

condition, although the open nature of the understorey 

layer has allowed weeds to invade further from the track 

edge than observed in other communities. A total of 

32 plant taxa were recorded, with common species 

including Schoenus brevisetis, .4cacia puichella var. 

giaherrina and Conospermum canaliculasum subsp. 

eanaliculatum. No clearing will occur in this plant 

community fllowing re-alignment of the route. 

\Voodlands on limestone 

Open Low \Voodland of Banksia arirnuata and 

Banksia mcnziesii over Jacksonia hakeoldes. ,I!elaieuca 

srstena, .1cacia lasiocarpa, Calorhomnus juadrifldus and 

Conospermunu canaliculatunu on yellow sand with 

occasional limestone outcropping. 

Woodland W20 was recorded along both the western 

and eastern alignments in SF65-North in areas where 

soils were shallow. Species richness was very high, with 

108 taxa recorded. Much of the area mapped on the 

eastern alignment had been burnt in the past three to 

four s-ears. The amount of surface limestone varied 

between sites, although some outcropping was always 

present. 

Low Woodland of Banksia artenuara, Banksia 

rnenziesii and Banksiagrandis over Hibbertia hvpericoldes. 

.Vanthorrhoca preissli. Conospermurn canaliculat urn an(l 

Stirlingia lcnifolia on yellow sand over limestone. 

Plant community W2 I was mapped in SF65-South and 

occurs where limestone, normally at depth within the 

Karrakatta complex, comes closer to the surface, with 

very occasional surface outcropping present. Species 

diversity was relatively high, with 72 plant taxa 

recorded. Other common species present were .4cacia 

lasiocarpa, Perroph lie rnacrostachva and Jacksonia hakeoidcs. 

Shrublands 

SI: Shrubland of .ileiaieuca srstena and Ilelaieuca htwqelii 

suhsp. huc,gelii on limestone ridges. 

Plant community Si was only recorded in two locations 

along the proposed western alignment in SF65-North, 

and just off this alignment in a third location. It 

occurred on the highest points in the landscape, where 

the limestone outcropping was very heavy. A high 

proportion of bare ground was present which annual 

weed species and native herbs had invaded. Fifty-nine 

plant species were recorded. This community is listed by 

CALM as aThreatenecl Ecological Community (Iloristic 

community 26a as described by Gibson ci al. 1994). It 

should be noted that this particular alignment along 

the proposed transmission line route within SF65-

North is notWestern Power's preferred alignment.The 

eastern alignment within SF65-North is Western 

Power's preferred alignment within SF65-North. 

S2: Shrubland of Drvandra scssilis, .11claleuca srstcna, 

Baeckea ?rohusta and Dip!oiacna angustfolia on yellow 

sand with limestone outcropping. 

Plant community S2 was recorded immediately 

downslope of SI and was also characterised by heavy 
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limestone outcropping. The cover of annual species 

was not as high as in plant community SI . A total of 38 

taxa were recorded, many of which were unique to 

this community. 

Dense Shrubland of Hakea trifurcata over low shrubs 

and weeds on veflow sand with limestone outcropping. 

rhis plant community was mapped at the northern end 

of the Gingin Stock Route Reserve. This area was in 

very poor condition, with a high weed cover and only 

12 native species recorded. 

Dense Shrubland of Lcptospernium erubescens. 

Ca!oihcirnnus sanquineus and Banksia teltnatiaea, with 

occasional emergent Banksia lirtoralis and ilclaleuca 

rhaphioph il/a, on grey sandy - loam. 

Plant community S5 was recorded in a narrow band at 

one location near the northern boundary of the VCL. 

The shrub layer in this community was very dense, 

exce1)t in areas where some surface water was present. 

Twenty vascular plant species were recorded in this 

community. 

S I / H 1: Shrubland of Hakea trifurcata, Ilelaleuca svsiena, 

Driandra sessilis, Calotharnnus quadrifidus and I!e]a/euca 

huegelil subsp. hucqelil on yellow sand with limestone 

outcropping. 

This plant community was mapped in one small pocket 

on the south side of Dingo Road. It was in fair 

condition, with some weed invasion from the road and 

adjoining graYing l)roperties.  It was named SI /1-Il as 

it contained many of the dominants from both of these 

previously described plant communities. Thirty-three 

plant taxa were recorded from this community during 

the survey. 

Heaths 

HI: Dense Heath dominated by Hibbertia hipericoidcs. 

Driandra scsi/is, Calothamnus quadrifidus. Mdalcuca svsiena, 

Jacksonia hakeoidcs and, Conosperniuni cana/Iculaturn on 

cHow sand with heavv limestone outcropping. 

Community HI was recorded in SF65-South and SF65-

North and occurs where soils become very shallow with 

much limestone at the surface. The blocks covered by 

this community in SF65-South had been recently burnt, 

with a resulting low diversity and high weed cover. It 

was the most common heath mapped along both 

corridors in SF65-North. A total of 85 plant species 

were recorded, with other common species including 

besmocladus spp., Conostvlis candicans, Hakea tr!furcata, 

Banksla leptophvlla and Acacia lasiocarpa. 

H2: Dense I leath dominated bvJocksonia hakcoides on 
yellow sand. 

Plant comniunitv 1-12 was recorded on the western 

alignment within SF65-FNorth. It was much denser 

than 1-11 , with lower species richness (51 taxa). No 

limestone was visible at the surface. Other common 

species included .cacia scssilis, J!claleuca svstcna, 

Conospermuni canailcularurn, Hibbertia hc,pericoidcs and 

Xanthorrboca prcissiI. 

Dense Heath of mixed low shrubs on grey 

sand,,-clay. 

The plant community mapped as 144 was the most 

diverse community recorded in the \'CL south of the 

liwest lease, with 80 plant taxa recorded in a relatively 

small area. It bordered Shrubland S5 on both sides 

and was dominated by proteaceous and myrtaceous 

shrubs over sedges such as J lesome/aena pseudostrgla. 

Low Heath dominated by Xanzhorrhocci preissil and 

tlkla/euca ?zrichop/l/a on grey sand. 

Plant community I-IS was only present in one small 

area in theVCL, with a resulting low number of species 

recorded (33). Other common unclerstorev species 

included .4lexgeorgea aliens. Dasypogon obliquifolius, CCI USLIS 

diolca and Driandra lindlevana. 

Disturbed 

133: BanksiaWoodland -areas so disturbed by clearing, 

grazing or burning that little or none of the original 

understorey layer is remaining. 

The majority of the remnants on private property were 

mapped as D3. In these areas the tree layer was generall' 

intact, but grazing pressures have severely impacted the 

understorey layer. Remaining understorey species 

included .1 lesomelarna pseudost;gia. Hibbertia l?ypericoides. 

Hakea prosirata, Alex qeorqca nirens, Decnwcladus fasciculcn us, 

.iiacrozarnia riedlel and Xanzhorrhoea preissli. 

Other areas were also mapped as disturbed. At the 
northern end of the Gingin Stock Route Reserve the 

transmission line route passes close to Chitna Road, 

through an old borrow area (D2). Some attempt has 

been made to rehabilitate this borrow pit but only some 

trees seedlings have survived. The route then crosses 

into private property mapped as plant communityW6. 

The southern several hundred metres of this remnant 

were in good condition, but degenerated closer to 

Gingin Brook Road, The remaining area south of 

Gingin Brook Road was mapped as W6d, defined as 

areas originally community W6 but disturbed by 

clearing, grazing or burning and in very poor condition. 
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North of Chitna Road Nvas a mosaic of completely 

cleared areas and mapping tmitW6d, until the proposed 

route crosses the Moore River. Between the Moore 

River and SF65-North, the route passes through areas 

mapped as remnant vegetation from aerial photographs'. 

Site inspections found these to be areas of remnant 

trees, such as Corvmbia caloj,hlla, Banksia spp. and 

Ntntsiajlorihvnda, over pasture. The undcrstorev layer 
had been completely removed. UnIv one very small 

remnant was located between SF65-North and Sappers 

Road. This remnant was unfenced and had been 

historically grazed. It should be noted that the entire 

length of the Garbanup Road reserve in this area is 

vegetated. The proposed alignment does not impact 

on this road reserve vegetation as it is located entirely 

on cleared private property on the eastern sile of the 

road reserve. 

Between Sappers Road and Dingo Road a large area of 

remnant vegetation in very good condition was 

recorded. The transmission line route has been moved 

to the cast in this section to prevent clearing in this 

remnant. A small remnant further north was also 

surveyed and mapped with the plant community 

recorded asW 16, a community present in several other 

areas. The vegetation within this area was in (Tood 

condition, although weeds have invaded the edges. 

Extensive areas between Dingo Road and Mimegarra 

Road have been mapped as remnant vegetation by 

various sources .A field inSl)eetion of the route 

alignment in these areas fbund the majority to be a 

dense Banksia Woodland over a very disturbed 

unclerstorev, too modified by fire, clearing or grazing 

to be described and mapped. All of the remnants on 

private l)OPC1Y north of Dingo Road were in very 

poor condition, with the understorev layer varying 

between scattered shrubs and weeds and no native 

shrubs. None of the remnants were fully fenced from 

adjacent grazing land and as such as been disturbed over 

a period of time. 

A further seven plant communities were described and 

mapped along the proposed route within the Tiwcst 

Joint Venture lease area. Mattiske Consulting Pty Ltd 

(1997) surveyed the flora and vegetation within the 

Tiwest Joint Venture lease area. Since this survey, 

extensive areas at the northern end of the proposed 

transmission line route have been cleared for mining. 

The communities are described below: 

Woodlands 

Ia. I: Open Woodland of Banksia astenuaza and Banksia 
menzicsii over mixed Proteaccous and Mvrtaceous 

shrubs in upper slope areas on yellow-brown sand. 

And 

la.2: Woodland of Banksa prionores and Eucalyptus 
todtiana over mixed Proteaccous and Mvrtaceous 

shrubs in upper slope areas on yellow sand. 

These plant communities were mapped at several 

locations along the route and are widespread 

throughout the Tiwcst lease areas. Plant community 

Ia. I is dominant in dune areas, with plant community 

Ia. 2 only recorded on dune crests. 

I b: Woodland of Eucayprus rodtiana, Banksia znenziesii 

and Banksia attcnuata over mixed Proteaccous and 

Mvrtaceous shrubs on lower slopes on grey sand. 

Plant community lb was the dominant community 

mapped by Mattiske Consulting (1997) in the Tiwest 

Joint Venture southern lease area. It is l)resent at several 

locations along the proposed transmission line, with 

dominant undcrstorev species including rldcnanrhos 
cvgnorwn and Eremaca pauciflora. This community was 

also mapped to the north of the Catabv sub-station 

(Mattiske Consulting 1996). 
11 

Ic; Woodland of Banksia arrenuara, Banksia mcnzicsii and 
Nzn'rsiafioribunda over Banksia telnjatiaca, Beaufortia 
scjuarrosa and /l(knanzhos cvqnoruzn on lower slopes on 
grey-brown sand. 

Plant community 1 e was mapped in a very small section 

at the southern end of the proposed route. This 

community is similar to Ia. I but is lower in the 

landscape and therefore dominated by species common 

to damper soils. It is well represented locally in the 

north-western section of theTiwest lease area (Mattiske 
Consulting Nv Ltd 1997). 

If: Woodland of iIlclalcuca preissiana. Banksia attenuata, 

Banksia rnenzicsii and Eucayprus zodtiana over .ldenanthos 
crgnorurn, Eremaca pauciflora and Cal yrrix fraseri over 
Dasvpogon obliqufolius, on mid to lower slopes on gre\-

brown sand. 

This community was mapped in the northern section 
of the proposed route alignment. It is similar in 

composition to Ib, but its position lower in the 

landscape is reflected by the presene of species such 
as illelalcuca preissiana which preferentially grow in 
damper soils. 

Heaths on sand 

3a: Heath of occasional .VurtsiaJloribunda, Bankcia SPI). 

and Eucaiptus todtiana over Beaforria clegans, Perrophile 

rnacrostachra and ,'lllocosuarina spp. on grey sand. 

Plant community 3a was the most widespread 

community mapped along the proposed transmission 
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line, and was common throughout thel'iwest lease area 

(Mattiske Consulting 1997). Other common 

understorcv species prcscnt within this community 

were HiL'ca cosrala and iicsomciacna pseudostigia. 

3k: Low heath dominated 1w Banksia telmatiaca, with 

occasional emergent Nuytsia floribunda and Eucaypttis 

zodtiana, on brown sandy-loam. 

This plant community was mapped in a very small area 

at the southern boundary of the Tiwcst lease and is the 

preferred habitat of the DRF Species .1 nigozanthos iiridis 

subs1,. rcrraspcctans. 

4.5.5 Regional Significance and Conservation 
Status of Plant Communities 

The regional significance and conservation status of the 

plant communities mapped along the proposed 

transmission line route was determined by rekrence 

to available regional studies. No one regional study 

covers the entire length of the proposed alignment with 

adequate discussion of the conservation status of 

vegetation types. Therefore, for ease of presentation, 

the following information is discussed in terms of 

whether the plant communities were mapped South 

or North of Seabird along the proposed transmission 

line corridor. 

Regional Significance and Conservation 
Status of Plant Communities South of Scabird 

South of Scabird, the conservation status of the plant 

communities was determined by reference to Gibson 

etal. (1994). This definitive study of the southern Swan 

Coastal Plain describes floristic communities within the 

region and their distribution. Where possible, the plant 

communities mapped during this project were matched 

to floristic communities described by Gibson et al. 

(1994). This was difficult, in some cases as the Swan 

Coastal ['lain study was carried out over several seasons, 

rather that) one sampling occasion as for this pi-oject. 

in addition, numerous changes in species nomenclature 

have occurred since the report was produced in 1994, 

leading to difficulties in determining the current names 

of key indicator species in Gibson et al. (1994). Where 

the communities along the route could be matched to 

these floristic communities, each was assigned a 

conservation code as defined below. 

Table 4.3 provides the definitions of community 

conservation status as used by Gibson cr al. (1994)   

The area south of Seabird includes SF65-South, the 

Gingin Stock Route Reserve, the majority of SF6-

North and any remnants on private property. Within 

these areas, the plant communities mapped were 

matched to floristic communities described by Gibson 

et al. (199-f). in manv cases, several plant communities 

were included in one floristic community due to the 

broader scale of the Gibson et al. (1994) study. 

Plant community WI is a component of floristic 

community 14, deeper wetlands on sandy soils. This 

community is described in Gibson et al. (1994) as not 

being represented in the reserve system and a 

conservation status was not assigned, as it is insufficiently 

Table 4.3: Definition of Community Conservation Status as used by Gibson et al. (1994) 

Conservation Status Definition 

Presumed destroyed A community that is totally destroyed or so extensively modified that it is 
unlikely to re-establish ecosystem processes in the foreseeable future 

Critical A community with most or all of its known occurrences facing severe 
modification or destruction in the immediate future 

Endangered A community in danger of severe modification or destruction throughout its 
range, if causal factors continue operating 

Vulnerable A community likely to move into the endangered category in the near future 
if the causal factors continue operating 

Susceptible A community of concern because there is evidence that it can be modified or 
destroyed by human activities, or would be vulnerable to new threatening 
processes 

Low risk A community that does not qualify for one of the above categories 

Insufficiently known A community for which there is inadequate data to assign to one of the 
above categories 
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known. However, this floristic community has been 

mapped within theYcal Swamp Nature Reserve, although 

it only occurred in a narrow strip along the Gingin 

\Vanneroo Branch Drain and was in a poor condition in 

parts (Woodman Environmental Consulting, 2000). 

Plant community Vv3 is a component of floristic 

community 22, Banksia ilicifolia woodlands, as clefmnecl 

by Gibson et al. (1994). This floristic community is 

poorly reserved and susceptible to human activities. It 

was also mapped in Yeal Swamp Nature Reserve 

(Woodman Environmental Consulting, 2000). 

Heath communities I-Il and H2 are components of 

floristic community 24, northern Spearwood 

shrublands and woodlands. This floristic community 

type is well reserved but has been identified as 

susceptible to human activity. The shrubland map1)ccl 

as SI is floristic community 26a as described by Gibson 

Ct al (1994). This corn rnunitv is unreserved and 

susceptible to human activities. CALM also list it as a 

Threatened Ecological Community. It was recorded 

at two locations on the western alignment within SF65-

North, one of which is the highest 1)Ornt within the 

State Forest. Shrubland S2 was mapped adjacent to SI 

within SF65— North and corresponds to community 

261), woodlands and mallees on limestone, described 

by Gibson et cii. (1994). This community is well 

reserved and at low risk from human activities. 

Woodlands W6,W9,Wl0,W1I,W12,W13,VV14, 

W16 and \Vl 7 all appear to be components of 

community type 28, Spearwood Banksia attenuata or 

Banksia attenuata - Eucalyptus woodlands. This 

community type is widespread north of Perth; it is well 

represented within the reserve system, and therefore 

has a low risk conservation status. 

Several plant communities south of Seabircl could not 

be assigned to a floristic community type. These were 

J4, W20 and W2 I. Plant community F4, vegetation 

along the Moorc River, was in a very degraded 

condition with no native understorcv remaining. This 

prevented it being correlated to a floristic community. 

The degraded condition of the vegetation in this area 

reduces its conservation significance, although the 

Moore River may act as a fauna corridor in some 

The woodlands on limestone mapped asW20 

and W2 I did not appear to (It into any of the floristic 

communities. They were most similar to 26b but do 

not appear to be described in the Gibson et al. (1994) 

stud. These areas were mapped at the northern limit 

of the Southern Swan Coastal Plain study and therefore 

may have not been included in an survey sites. These 

Table 4.4: Conservation Status of Plant Communities south of Seabird (from the floristic community types of Gibson et al. (1994) 

Plant Floristic Reservation Conservation 
Community Community Type Status Status 

F4 unknown 

Wi 14 Unreserved Insufficiently known 

W3 : 	22 Poorly reserved Susceptible  

Wó 28 Well reserved Low risk 

W9 28 Well reserved Low risk 

W10 28 Well reserved Low risk 

Wi 1 28 Well reserved Low risk 

W12 28 Well reserved Low risk 

Wi 3 28 Well reserved Low risk 

W14 28 Well reserved Low risk 

W16 28 Well reserved Low risk 

W17 28 Well reserved Low risk 

W20 unknown  

W21 unknown 

Si 26a Unreserved Susceptible 

S2 26b Well reserved Low risk 

Hi 24 Well reserved Susceptible 

H2 24 Well reserved Susceptible 
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woodlands on limestone are very well represented in 

areas of SF65-North that will not be disturbed during 

this iroit however, their representation within the 

reserve system is unknown. A summary of the 

conservation status of the plant communities mapped 

south of Seabird is provided in theTabk 4.4. status was 

not assigned, as it is insufficiently known. However, 

this floristic community has been mapped within the 

feal Swamp Nature Reserve, although it only occurred 

in a narrow strip along the Gingin Wanncroo Branch 

Drain and was in a poor condition in parts (Woodman 

Environmental Consulting Ptv Ltd 2000). Plant 

communitvW3 is a com1)onent of floristic community 

22, Banksia ilicifolia woodlands, as defIned 1w Gibson cr 

al. (1994). This floristic community ispoorlv reserved 

and susceptible to human activities. It was also mapped 

in Yeal Swamp Nature Reserve (Woodman 

Environmental Consulting Pty Ltd 2000). 

Heath communities HI and H2 are components of 

floristic community 24, northern Spearwood shrublands 

and woodlands. This floristic community type is well 

reserved but has been identified as susceptible to human 

activity. The shrubland mapped as SI is floristic 

community 26a as described by Gibson et al (1994). This 

community is unreserved and susceptible to human 

activities. The Department of Conservation and Land 

Management also list it as a Threatened Ecological 

Community, It was recorded at two locations on the 

western corridor within State Forest 65 - North, one of 

which is the highest point within the State Forest. 

Shrubland S2 was mapped adjacent to S I within State 

Forest 65 - North and corresponds to community 26h, 

woodlands and mallees on limestone, described by 

Gibson eral. (1994). This community is well reserved 

and at low risk from human activities. 

Woodlands W6,W9,WlO,W1l,W12,Vv'13,W14, 

Vv'16 and VVJ7 all appear to be components of 

community type 28, Spearwood Banksia attcnuara or 

Banksia arrenuata - Eucalyptus woodlands. This 

community type is widespread north of Perth; it is well 

represented within the reserve system, and therefore 

has a low risk conservation status. 

Several plant communities south of Seabird could not 

be assigned to a floristic community type. These were 

F-i-, W20 and W2 I. Plant community F4, vegetation 

along the Moore River, was in a very degraded 

condition with no native undcrstorev remaining. This 

prevented it being correlated to a floristic community. 

The degraded condition of the vegetation in this area 

reduces its conservation significance, although the 

Moore River may act as a fauna corridor in some 

sections. The woodlands on limestone mapped asW20 

and W2 I did not appear to fIt into any of the floristic 

communities. They were most similar to 261) but do 

not appear to be described in the Gibson ct al. (1994) 

stud. These areas were mapped at the northern limit 

of the Southern Swan Coastal Plain study and therefore 

may have not been included in any survey sites. These 

woodlands on limestone are very well represented in 

areas of SF65-North that will not be disturbed during 

this project, however, their representation within the 

reserve system is unknown .A summary of the 

conservation status of the plant communities mapped 

south of Seabird is provided in the Table 4.4. 

Regional Significance and Conservation 

Status of Plant Communities North of Seabird 

Determining the regional significance of the plant 

communities mapped north of Seabird was more 

difficult as no single study is currently available that 

details the conservation status of plant communities in 

this region. The West Midlands Study will allow this in 

the future but is incomplete and could not be used in 

preparation of this document. In addition, the available 

studies all discuss vegetation at different levels of detail, 

making specific comparisons to plant communities 

mapped along the proposed transmission line not 

possible in all cases. Regional studies referenced for 

the route north of Seabird included Griffin and 

Keigher (1989), Crook etal. (1984), Halpern Glick 

Maunsell (2000) and ecologia (2000). Griffin (1994) 

describes in detail the floristics of the Perth to 

Geraldton region. However, it does not discuss the 

representation of these floristic groups within the 

reserve system, or the area (hectares) covered by each 

Table 4.5: Proportion of Bioregion and Soil.Iandscope systems Vegetated and in Conservation Reserves 

Interim Soil-landscape Proportion Proportion 
bioregion system Vegetated NPNCA 

Spearwood Speorwood 0.64 0.16 

Tamola 0.92 0.66 

Bassendean Bassendean 0.70 0.09 
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group within the region. Therefore it could not be 

used to discuss the conservation significance of the plant 

communities mapped along the proposed transmission 

line route. Each plant community was also cross-

referenced against CALM's Threatened Ecological 

Communities list (English and Blvth 1997), as well as 

Keighcrv and Keigher (1992). 

Areas surveyed north of Seabird consisted of native 

vegetation remnants on 1)rivate propertv,VCL and the 

Tiwest Joint Venture lease area. The proposed line route 

passes through the Spearwood and Bassendean 

bioregions, with the Cataby substation near the 

boundary of theYerramullah hioregion (Griffin 1998). 

The Spearwood hioregion is well represented in the 

conservation estate though the southern portion is less 

represented. The Bassenclean bioregion contains much 

uncleared land but is poorly represented in the 

conservation estate. Table 4.5 provides an analysis of 

the proportion of these bioregions remaining 

uncleared, and represented in conservation reserves. 

This was taken from Griffin (1998). 

The plant communities north of Scabircl were mapped 

within private property or on VCL south of theTiwest 

Joint Venture lease area. Forests F5 and F6 were 

mapped in drainage lines and depressions onVCL. Plant 

communitv F5 was also mapped by Halpern Glick 

Maunsell (2000), on Vacant Crown Land in several areas 

to the east and west of the proposed transmission line. 

£ucalipius dccipicns is common near Jurien and north-

\vest of Eneabba, with restricted distril)ution within 

the vicinity of the transmission line (Brooker and 

Kleinig 1990). Its distribution within the reserve 

system is unknown, and it is likely to be poorl\ 

conserved. A small pocket has been mapped within 

the Southern Beekeepers Reserve (Burbidge and 

Boscacci 1989), although the composition of the 

undcrstorev in this area would be different to that 

mapped along the transmission line route. The 

Eucai)'ptus rudis Wood land of F6 is locally and regionally 

restricted clue to its narrow linear nature. Woodlands 

of these types in drainage lines and swamps have been 

recorded in Reserve #2799 3 (Halpern Glick Maunsell 

(2000), and Reserve #27216 and Wongonderrah 

Nature Reserve (Crook et al. 1984). 

Four Banbia Woodland communities, W 5, W Sb, W 18 

and WI 9 were also mapped north of the Moore River. 

The conservation status and regional representation of 

these is difficult to determine as the available regional 

studies generally map these areas at a vegetation 

association, rather than a plant community, level. Plant 

eommunitvWS has been mapped in the Moore River 

National Park (Woodman Environmental Consulting 

2000) and is also present in the Namming  Nature 

Reserve and reserve #2 3934 (Crook ci al. 1984). 

Halpern Glick Maunsell (2000) mapped the vegetation 

in the area as Ranksia woodland over heath' and 

described this association as being very viclesprcacl in 

the region. It has also been mapped extensively in the 

Department of Defence training area west of the 

proposed transmission line (ecologia 2000). Banksia 

woodland is also present within the majority of nature 

reserves in the area, although the composition of the 

understorcv layer can vary significantly between 

locations (Griffin and Keighery 1989). All of the Banksia 

woodland communities mapped along the proposed 

route are present in extensive areas along the route 

that will not be disturbed during construction and 

maintenance of the transmission line. 

Several shrublands and wet heaths were also mapped. 

S4 and SI/HI, both associated with limestone were 

only present in very small pockets and were in poor 

condition. As a result, their conservation significance 

is low, with similar vegetation in good condition present 

in nearby reserves (Halpern Glick Maunsell 2000). 

l-leaths on grey sand (1-14 and H 5) are poorly 

represented in the reserve system within the Moore 

River - Namming area, but very well represented 

within Badgingarra National Park and Mullering and 

Wongonderrah Reserves (Griffin and Keigherv 1989). 

Shrubland S5 is a component ofWet l-leath Super Group 

III as described by Griffin and Keighery (1989). These 

wet heaths are widespread in the Moore River National 

Park and Namniing Nature Reserve. 

Mattiske Consulting (1997) discussed the conservation 

significance of the plant communities in theTiwest lease 

area. This report states that all are well represented 

locally and regionally within the reserve svsteni. 

4.6 Weeds 

A total of thirty-two weed species from 14 plant 

families were recorded in the native vegetation 
surveyed along the proposed transmission line route 

(see Woodman Environmental Consulting 2000). 

Pasture and other disturbed areas were not surveyed 
for weed species. None of the species recorded were 

Declarecl\Veccls, as listed by Agriculture WA, although 
several of the species can be aggressive colonisers of 

disturbed areas. These include Pc/argon lum capiraturn 

(Rose pelargonium), Asphodelusfistulosus (Onion weed), 
Trachvandra divaricata (Dune onion weed) and Ehrharta 

caIcina (Velci grass). These species are currently 
restricted to roads and tracks, but may spread if 

adequate weed hygiene procedures are not followed. 
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The majority of weed species, most of which are 

common and non-aggressive, were recorded in unfenced 

remnants on private property and along existing tracks 

and hrebreaks. Within the Gingin Stock Route Reserve 

and SF65-South and SF65-North weeds had also invaded 

into recent Iv burnt area.,;, as burning creates open ground 

into which wood spores can germinate. The limestone 

communities mapped (SI, S2, 54, SI /1-Il) appear to be 

the most susceptible to weed invasion as all of these aieas 

contained some annual weeds. The high cover of bare 

ground around limestone outcropping in these 

communities provides suitable habitat for weed spores. 

The northern end of SF65-South, SF65-North and the 

VCL towards the northern end of the proposed line route 

all contained large blocks of vegetation relatively 

unaffected by weeds. 

4.7 Plant Diseases 

4.7.1 Background 

Plant diseases known to impact signifIcantly on native 

vegetation in 'Western Australia include PJytopht1rora 

root and collar rots, Rusts, irmillurfti root rot and Stem 

Cankers (Shearer 1994). 

Armillaria Iuieobulxthna, Rusts and Stern Canker fungi 

such as Diplodina sp, Botryosphacria rihis and 

Cnptodiaport/ic sp. are most commonly spread as aerial 

spores and as such are extremely difficult to manage. 

These pathogens are most likely native organisms that 

have co-evolved with the native vegetation and 

therefore cause epidemic only sporadically in response 

to changing environmental conditions. PIvtophthora 

pathogcns however are not all native to Australia, with 

P cinnamomi (Dieback) known to be introduced during 

human settlement (Shearer 1994). 

Pathogens in the genus Phr'rophthora are soil-borne 

oomvcete like organisms that require moist conditions 

in which to sporulate. These organisms are readily 

spread in water, soil and infected plant material. There 

are several species of Plntophthora present in the native 

vegetation communities of the south west of the State, 

including P. cinnarnomi, P citricola, P. mcgaspernla. and P. 

ciypto,gca to name the most common. P cinnanIomi has 

been identified as the single most destructive plant 

pathogen in native plant communities in Western 

Australia. It is therefore the focus of the following 

review. 

Several species of Phvzophihora have been identified in  

the native vegetation communities in\Vestern Australia. 

These species range from being largely non pathogenic 

(eg. P. civptogca) through to extremely pathogenic 

(P cinflamonti) in native vegetation. Species other than 

P cinnamonn have been largely discounted as potential 

epidemic causing organisms as a result of 

of study. Management focus has recently concentrated 

on P. cinnamonti (Department of Conservation and Land 

Management 19991)). 

The proposed Pinjar to CatabvTransmission line route 

is located on the Swan Coastal Plain within the area 

bounded I)v the 600mm isohvet. It is therefore within 

the portion of the State known to be vulnerable to the 

effects of P cinnarnomi. The proposed transmission line 

route traverses the Spearwoocl Dune system for the 

majority of its length, with the northern end entering 

the l3assendean Dune system as the route approaches 

Catabv. The Spearwoocl Dune system is recognised as 

being less vulnerable to the effects of P onnamomi than 

the l3assenclean l)une system due primarily to soil 

properties associated with the presence of limestone 

(Full ci ai. 1994; Shearer and Dillon 1996; Department 

of Conservation and Land Management 1999). 

The proposed transmission line corridor has been 

interpreted for the presence of P. cinnamorni and a 

description of that StLldV follows. 

4.7.2 Survey Methodology 

Lxperienced clieback interpreters carried out surveys 

for P cinnarnomi between June and November 2000 

(Woociman Environmental Consulting, 2000). A ôOm 

wide strip was surveyed along the proposed line route, 

with the exception of the Gingin Stock Route Reserve 

where the entire width of remnant vegetation was 

surveyed. During the course of the interpretation, 

CALM's Disease Standards Officer, responsible for 

maintaining the quality of disease interpretation by 

CALM accredited interpreters, inspected portions of 

the interpreted area. The interpretation was conducted 

both from a vehicle and on foot along the full length of 

the proposed route. 

Samples of soil and vegetation material from dead or 

dying indicator plant species were collected and 

analysed for the presence of P. cinnaniorni. Any obvious 

disease boundaries along the route were marked in the 

field using day-gb pink (P. cinnarno:rn inksted) or white 

(uninterpretable) flagging tape. The sampling regime 

employed during the surveys also included the 

collection of 'control' samples of soil from locations 

approximately 20m away from identified infestation 

boundaries, in uninfested vegetation. Following receipt 
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of the sample analysis results and an assessment of the 
significance and potential for management of each 

P cinnamomi free area (uninfcsted), field boundaries 
cre amended as required. 

4.7.3 Disease Interpretation and Mapping 
Terminology 

P cinnamomifree (Uninfested areas) - Areas of native 
vegetation that an accredited interpreter has determined 
to be free of plant disease symptoms which would 
indicate the presence of the pathogen P cinnamomi. 

These areas need not be sampled for the presence of P. 
cinnamomi, however if samples are collected, analysis 
results must not show the presence of P. cinnamomi. 

P cinnamomi infested (Infested areas) - Areas of 
native vegetation that an accredited interpreter has 
determined have plant disease symptoms consistent 
with the presence of the pathogen P cinnamomi. 

Samples of plant tissue and/or soil should be collected 
within these areas to confirm the presence of the 
pathogen. Sample analysis results should provide a 
recovery of the pathogen from within each area to 
confIrm the interpretation. 

Uninterpretable - Areas in which indicator plants are 
absent or too few to determine the presence or absence 
of disease caused by P cinnamorni. 

Areas that have suffered significant disturbance to 
reduce the number of indicator plants or mask disease 
symptoms may be included in this category. Fire is a 
common factor that will cause normally interpretable 
areas to become uninterpretable. Cleared land is placed 
in the uninterpretable category, however these areas 
will never regain their status as interpretable. 

Areas of vegetation that (10 not include indicator plants 
such as wetlands and some swamps should be placed in 
this category unless sampling confirms the presence of 
P cinnamomi. These areas must then be placed in the 
infested category. 

4.7.4 The distribution of P. c:nnomoni 

P. cinnamomi distribution maps showing areas of 
P. cinnarnomi infestation (Infested), areas free of 
P. cinnamorni infestation (Uninfested) and areas 
uninterpretable for the presence of P. cinnamomi 
(Uninterprctahle) are presented in Figures 4.8 to 4.12. 
A single infestation on the proposed transmission line 
route was identified at the proposed Moore River 
crossing as shown in Figure 4.9. The remainder of the 
preferred route was found to be either uninfested or 
unintcrpretable. The uninterpretable areas were 

primarily cleared agricultural land or degraded or 
cleared areas associated with roads and agriculture. 

The proposed line route contained several large areas of 
high quality native vegetation separated by disturbances 
such as roads and agricultural properties. The line route 
option primarily traverses Spearvoocl Dune system soils 
and limestone outcrops. These sites typically are less 
vulnerable to the effects of P cinnarnorni than sites in the 
Bassendean system due to soil chemistry. However, the 
predominantly Proteaceous vegetation consisting of 
various Banksia Woodlands is highly susceptible to 
P cinnarnomi, and infestations causing significant impact 
were observed in vegetation on these soil types during 
the spring 2000 survey. 

There have been relatively few surveys for the presence 
of P cinnarnomi in this mid-west r.gion of Western 
Australia to provide a wider context for discussion of 
the results of this survey. Regional surveys along roads 
in the Northern Sandplains area north of the Moore 
River (Hart, Simpson and Associates for the Northern 
Sandplains Dicback Working Party) in the early 1990s   
showed that P. cinnamomi infestations were rare in the 
region. The other Phytophthora species such as P. 
citrcoIa and P. mcgasperma were more common, 
especially associated with wet areas such as drains, but 
did not produce symptoms of epidemic similar to P 
cinnamonmi. These other pathogens were generally found 
associated with minor spot infestations that killed small 
patches of Bankska in some vears (Hart, Simpson and 
Associates 1992). 

As a general rule, proteaceous vegetation on sites with 
high soil moisture associated with drainage systems 
and wetlands are more susceptible to the effects of 
P cinnamomi than upland areas. 

4.8 Fauna 

4.8.1 Sources of Information on Fauna 

Ecologist, Dr Mike Bamford, having worked extensively 
in the region since the early 1980s,   assessed the fauna 
of the project area. The assessment was based upon a 
review of available information and his personal 
knowledge of the general region. His work has included 
detailed fauna studies near Gingin and in the Moore River 
National Park over the periOd1 1983 to 1986 (Bamford 
1986) and forTiwest Joint Venture just north of Cataby 
over the period 1986 to 2000 (eg. see Bamford and 
Bamkrd 2000), and reviews of the fauna and fauna 
conservation of the Wheatbelt (Bamford 1995 and 
Safstrom 1999). Other published and unpublished 
reports that provided information for this study included: 
Storr ci al. (1978), Storr and Johnstone (1988), Bush et 
al. (1995), Blakcrs et al. (1984), Johnstone and Storr 
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(1998), Morgan et al. (1998)   the database of birds of 

Vvstcrn Australia (maintained by the WA Group of Birds 

Australia) and the threatened fauna database maintained 

by CALM. Information from this database was taken 

from the area bounded by 30 15' to 31 30'S, and 115 

30' to 116 00'E. 

The literature available on fauna of the region that 

encompasses the project area, and Dr Bamford'.s 

personal experience in the region, made it possible to 

prepare detailed species lists. In addition, the level of 

information prepared by Woodman Environmental 

Consulting in relation to the distribution of vegetation 

types and the identification of signifIcant habitats in the 

area allowed for comments to be made on the 

distribution of the fauna. 

Note that most of the information available on the fauna 

of the region relates to vertebrates, but the CALM 

threatened 1iuna database contains some information 

on invertebrate fauna of conservation significance. 

Therefore, general species lists were prepared for 

vertebrate fauna, and only invertebrate fauna classed 

as threatened can be considered. 

Taxonomic orders and names used in this document 

generally followTylcr ci cii. (1984) for amphibians, Storr 

et al. (198.3, 1986, 1990 and 1999) for reptiles 

(common names for amphibians and reptiles from Bush 

cia1. 1995), Strahan ( 198 3) for mammals and Christidis 

and Boles (1994) for birds. Where recent taxonomic 

revisions have occurred, earlier names are given in 

parenthesis. This is particularly the case with reptiles, 

for which several recent revisions have been carried 

out but some new names have not been widely 

published or accepted. 

The scope of work for this project required the 

identification of fauna listed as threatened and species 

otherwise considered to be significant. In Vv'estcrn 

Australia, fauna species are listed as threatened under 

the ii:-i lIiId1fe Conscrrarion ilci 1 9O, while CALM also 

has a priority list. In addition, ANZECC (1999) has 

prepared a list of threatened fauna for Australia, while 

Garnctt (2000) has recently reviewed the conservation 

status of all Australian bird species and sub-species. 

Earlier reviews that have been superseded by these 

reports but still provide some useful information 

include Cogger Cl al. (1993) on threatened Australian 

reptiles, Garnett (1992) on threatened Australian birds 

and Kenned- (1992) on threatened Australian 

marsupials. Details of the categories used in these lists 

are given in Appendix 3. 

For the purposes of this document, species are 

considered to be of national conservation significance 

if they are listed under the LLl 11ild)je Conscr,aron Ic: 

1950, CALM's priority list, ANZECC (1999) or 

Garnctt (2000). Species are considered to be of 

regional conservation significance if they are poorly 

represented in the general area or are at the limit of 

the species distribution in the region, but are not listed 

as being of national conservation significance. 

4.8.2 Fauna of the Project Area 

Species lists have been prepared that indicate each 

species that may occur within the project area. Some 

of the lists also indicate the principle habitat of each 

species. In relation to the proposed transmission line 

route, 10 freshwater fish (one introduced), 12 frog, 64 

reptile, 166 bird (3 introduced) and 32 mammal (5 

introduced) species may be present. In addition, 5 bird 

and 16 mammal species are locally extinct. Six species 

of invertebrates recorded from the region are inclUdled 

under the WA VVildlife conservation Act 1950 or are in 

CALM's priority list. 

Freshwater Fish 

The general region of the proposed line route supports 

7 native and I introduced species of freshwater fish 

(see Appendix 2: lable A2. I), although several other 

introduced species may be preseit. The majority of 

these freshwater fish rely on permanent water and are 

therefore confined to rivers and other permanent 

wetlands, although several species disperse widely when 

water levels are high and breeding occurs in seasonal 

wetlands adjacent to permanent sites. Species such as 

the Freshwater Cobbler, Nightfish, Western Minnow 

and Pygmy Perch are therefore likely to occur 

principally in the Moore River and its tributaries, but 

disperse into adjacent wetlands in late winter and early 

spring. Note that all the native freshwater fish with 

the exception of the Western Minnow and the Swan 

River Gobs-, are at the northern limit of their range in 

the Moore River region, so can be considered of 

regional conservation significance. 

Frogs 

Twelve species of frogs are known from the general 

region of the proposed line route (see Appendix 2 :Table 

A2.2). Because of the north-to-south extent of the 

project area, there are several species whose 

distribution boundaries are crossedl. The Glauert's 

Froglet and Sandplain Froglet are southerly in 

distribution, Glaucrt's Froglet occurring as far north 
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as the Moorc River, but the other species occurring 

on1v as far north as Gingin. In addition, the Slender 

Trec_Frog occurs only as far north as Tiwest Joint 

\knture's Cooljarloo minesite. In contrast, the Spotted 

Burrowing Frog and Humming Frog are northerly and 

easterly in distribution, apparently bemg absent from 

the coastal plain in the Gingin area and south .All five 

of these species can be considered to be of Regional 

Conservation Significance because of their distribution 

in relation to the proposed line route option, although 

this is to be expecte(l given the area covered by the line 

route. No frog species of the region is of National 

Conservation Significance. 

With the exce1)tion of the Turtle Frog that breeds 

terrestrially and lives in woodland or heathiand with 
sandv soil (Roberts 198 I), all frog species rely on 

wetlands for breeding. In general, seasonal swamps 

and vatercourses are utilised rather than l)ermaflent 
rivers and lakes, although seasonal flooding of 
lcra1 wetlands creates suitable breeding habitat. 

Some of the frog species remain around wetlands as 

adults, but several are known to move long distances 
into terrestrial habitats outside the breeding season. 

For example, the Moaning Frog and Pobblebonk occupy 
woodland several kilornetres from the wetlands where 

they breed (Bamford 1992). 

The most significant area for frogs along the proposed 

line route may be at the northern end, in the vicinity 

of Mimegarra Road and Tiwest's South Mine, which is 

a complex of woodlands and seasonal wetlands. 

Reptiles 

The proposed line route is located in a region of high 

reptile diversity, with a total of 52 species in the general 

region (see Appendix 2 :Table A2. 3). This high  species 

richness is due to a number of species endemic or 

largel\ restricted to the coastal plain (.1ciys concinna. 

Pk'tholax jraci1is, LcrLcta christinac, ?\cckips calonotos). 

The size of and habitat diversity within the overall study 

area mean that many species are at the limit of their 

distribution in the region. If this parameter is taken as 

an indicator of Regional Conservation Significance, 

then approximately half the reptile species would be 

considered of regional significance. As noted above, 

however, this is a function of the vast distance covered 

by the proposed line route. Of more significance is a 

consideration of the proposed line route in relation to 

distribution j)atterns. The proposed line route passes 

through the west and centre of the coastal plain, so 

therefore largely avoids distributional transitions. 

Regional Conservation Significance can also be 

considered from the perspective of species with small 

distributions or with outlying populations. The 

proposed line route does traverse areas for species 

confined or laraelv confined to the coastal plain (eg 

.'lc]vs concinna, P/ct ho/ax qracils, Lcr&a christinac. •\ccIaps 

ca/onotos), with the main areas of habitat being in SSF65-

South and SF65-North, and towards the northern end 

of the option. Ihere are also a number of species with 

outlying populations on the coastal plain. For example, 

the geckoes Crcnadacrvlus occilatus and DiplodactjIus 

polvopthalnius occur in scattered locations on the coastal 

plain often in association with limestone, being more 

widespread amongst rocks and on the heavier soils cast 

of the escarpment. Isolated populations of these species 

could be present in SF65-North. 

Only two reptile species li-oni the general region are 

currently recognised as having National Conservation 

Significance: the South-West Carpet Python and the 

South-\Vest population of the Woma (both listed under 

Schedule 4 of the lIildlifc Con.scrraiion Act I 95() but not 

by ANZECC 1999). The Carpet Python tends to be 

associated with rocky areas of both the escarpment and 

the coastal plain, and is flotedl as being moderately 

common in these regions north of Perth by Bush ct al. 

(1995). It has been recorded several times in the area 

of Tiwest's Cooljarloo mine (Bamford and Bamford 

2000 and unpub. records). In the South-West, the 

Woma has declined in abundance dramatically but in 

the past was associated with sandy soils of the northern 

coastal plain and the \Vheatbelt. There are recent 

records of the species at Watheroo and Badgingarra, so 

if still present in the region, is most likely to persist in 

the large tracts of native vegetation on sandv soils north 

of Catabv. However, over 10 years of fauna studies for 

Tiwest have failed to locate this species (Bamford and 

Bamford 2000). 

Two additional reptile species are listed by Cogger Ct al. 

(1993) but arc not included in more recent reviews of 

threatened reptile fauna. These are the skink Lerista 

christinac and the Black-striped Snake Nec/aps calonotos. 

Both the skink and the snake have restricted 

distributions on the coastal plain and have been 

discussed above. 

Birds 

Birds expected in the general region of the proposed 

line route are listed in Tables A2.4A and A2.413 in 

Appendix 2 (waterbirds and landlbirdls respectivel). 

Because of the mobility of birds, only those that are 

likely to use the region regularly have been included. 

Therefore, vagrant species and seabirds have generally 
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not been listed, except for those seahircls that regularly 

visit lakes and rivers. The division l)CtwCCfl \Vaterl)irdS 

and lancibirds is used because it is distinctive and 

important both taxonomically and ecologically. 

Waterbirds also pose a special issue because they 

concentrate on small areas of habitat and many nest 

colonially. A third of the 161 species of birds that may 

occur in the general region of the proposed line route 

are vaterbirds. 

LVaterbirds 

The vaterbird species listed for the area are primarily birds 

of freshwater lakes, swamps and river pools, although 

several cstuarine species, such as the Australian Pelican, 

have been included as they also visit lakes regularly. 

Wetlands in the general region can be divided into three 

broad categories: rivers and other watereourses such 

as the Moore River; discrete lakes, whether seasonal 

or permanent, such as Garagan Lake; and Surn1)lafl(lS 

and damplands where periods of inundation may be 

short but very large areas may become waterlogged or 

flooded. These three wetland types can grade into each 

other, but the distinction is useful when comparing 

potential impacts on vaterbirds. For example, the dilkrent 

general wetland types support different sorts of watcrbirds, 

may be important at different times of the year and may 

also be used by different species for breeding. 

The proposed line route follows high, stahilisecl sand 

dunes of the western coastal plain for much of its length 

and therefore largely avoids wetlands. It does cross 

the Moore River between SF65-South and SF65-North, 

but it mostly avoids the river and associated wetlands. 

At the northern end of the proposed line route, 

however,it Passes  near, and in some areas, traveres, a 

complex of sumplancls and damplands in the vicinity 

of Miniagarra Road and up to the Cooljarloo minesite. 

At least one of these wetlands, Emu Lake, is permanent 

and appears to be used by large numbers of watcrbirds 

for breeding, but nests observed in the paperbark trees 

around the lake were not in use when the site was visited 

in early September 2000. 

Waterbircis in Australia are often very mobile because 

of the seasonal nature of their habitat, and therefore 

there are few patterns of distribution of vaterhirds 

across the general region that aren't simply related to 

this availability of wetland habitat. Some species do 

have a generally southerly distribution, but even these 

species will opportunistically utilise wetlands outside 

their normal range following heavy rain. Because 

waterbirds tend to be widespread and mobile, regional 

conservation significance is related not so much to the 

presence of birds but their activity at a site. 

In particular, breeding by colonies of vaterbirds can 

be of regional significance, as can the use of wetlands 

as drought refuges. Several breeding colonies are 

known in the region, while the larger lakes, and poo1s 

of the Moore River, may be important drought refuges. 

As noted above, Emu Lake just to the south-west of 

Tiwest's South Mine appears to be used by a colony of 

waterhirds, possibly one of the ibis. In addition, the 

Purple Swarnphen was breeding at this lake in early 

September 2000, which was unexpected as this is one 

of those waterbirds with a primarily southerly 

distribution, Johnstone and Storr(l99S) recording the 

northern limit of its range as Moora. 

One vaterbird is considered to be locally extinct by 

Johnstone and Storr (1998). This is the Black Bittern 

and it once occurred along the Moore River, being 

primarily a species of ovei-hanging, riverine vegetation. 

As this species is widespread in northern Australia, is it 

not listed as of conservation significance by Garnett 

(2000), but the South-West l)ol)uIatiorI  is classed as 

Priority 2 by CALM. 

Lan dbirds 

Lanclbirds in the general region have better defIned local 

patterns of distribution than waterbirds, due to habitat 

differences from north to south and west to east, and 

in general reflecting the position of the region in the 

transition from the high rainfll Bassian to the low 

rainfall Eremacan Zones. There are species that are 

confined or largely confined to the south of the region, 

some that are similarly restricted to the north, a few 

that are confined to the coastal plain and some that are 

essentially birds of the Wheatbelt. 

As noted in the section on reptiles, species with 

distributional boundaries within the general region of 

the project area can be considered of Regional 

Conservation Significance, but this would include 

almost a third of the landbird species. Therefore, better 

resolution is obtained 1w considering the distribution 

of species, with emphasis on species with small 

distributions or outlying! fragmented populations. 

The only lancibird species with a very restricted range 

within the project area is the White-breasted Robin, 

which is actuall' widespread in the forest of the South-

West but occurs as an isolated population on the coastal 

plain fiom Yanchep to Gcraldton (Ford 1971, Blakers 

ct al. 1984). In this region, it occurs mainly in the west 

in dense vegetation of gullies and around wetlands, and 

it is present in the Cataby area (Bamford and Bamford 

2000). 
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Sevcn landhird species are of National Conservation 

SignifIcance, although recognition of threatened species 

aries between diffcrent sources of information. For 

example, the Square-tailed Kite is classed as Priority 4 

by CALM, the Peregrine Falcon is listed as Schedule 4 

under the I U1 lJ'i1d1,k Conservation ,Ict 1950, the Short-

billed Black-Cockatoo is classed as Endangered under 

the I IA II ild/ife Conservation IcE 1950, b ANZECC (1999) 

and by Garnctt (2000).The Barking Owl (South-West 

population) and Masked Owl are classed as near-

Threatened 1w Garnctt (2000) and as Priority 2 and 

Priority 4 respectively by CALM, while South-Vst 

races of the Ru1us Fieldwren and Crested Beilbird are 

all classed as near-Threatened by Garnett (2000). 

The two species that are listed only as near-Threatened 

have lost habitat clue to clearing for agriculture, but 

the Ficldwrcn and Bellhird are common in the region, 

the former in heathiand and the latter in Banksia 

woodland. Of the remaining five species, the Masked 

and Barking Owls may occur in eucalpt woodland, 

such as an area oftuart woodland in SF56-North. Both 

species nest in hollows of large trees. The Square-tailed 

Kite and Peregrine Falcon have both been recorded at 

several locations in the region, including around 

Tiwest's Cooljarloo Minesite (Bamford and Bamforcl 

2000), where the Kite typically forages over heathiand. 

If either of these raptors breeds in the region, they 

would do so in large trees. 

The Short-billed Black-Cockatoo is the most critical 

of the Threatened species, and in the provision of 

information onThreatened fauna, CALM requested that 

'Western Power should consult directly with CALM 

regarding the conservation of this species. This is a 

species that has declined badly due to loss of breeding 

habitat in the Wheatbelt, but it is known to breed in 

the cast of the region and to forage in large flocks in 

the Banksia woodlands on the coastal plain. It could 

be affected by habitat loss and particularly by loss of 

nest trees. 

Several landbirds are considered to be extinct in the 

region (see Appendix 2 :Thble A2 .41)). Factors that have 

affected them include habitat loss, altered fire regimes 

and introduced predators. 

Mammals 

The extant mammal fauna of the general region of the 

proposed line route consists of 21 native and 5 

introduced species (Appendix 2: Table A2.5), with a 
further 16 native species that are regionally extinct 

(Appendix 2 :Thble A2 .5). This massive loss of mammal 
species has occurred across much of mainland Australia 
and has been attributed to changes in fire regime, 

habitat loss and predation by fOxes and cats (Burbidge 
and McKenzie 1989, Paton 1991). Note that the past 

presence of some mammal species can only be guessed 
at, as there are few records of extinct species in the 
region. In some cases, these records include recent 
remains in caves, such as skeletal material of thc\Vovlie 

and Boodie in caves atYanchcp (Glauert 1948). 

The distribution patterns of several mammal species 
in the region make them regionally signiflcant, in some 

cases because urban and rural development on the 

coastal plain around Perth has resulted in a local 
contraction of a species' range. For example, several 
of the dunnarts (Sminthopsis dolichura, S.qriseorenrer and 
S. granulipes), the Honey Possum and the Nooclji or 
Ashv-gre' Mouse are largely coastal plain species that 

have disappeared or almost disappeared from the 
southern coastal plain, including the Perth area. The 

proposed line route therefore passes through what is 
effectively at) artificial southern limit to the range of 

these species. 

There are also species that are close to the northern limit 

of their distribution in the region, with the result that 

urban and rural development around Perth has created 

what may be isolated p0pulaons of the Chuditch, Brush-

tailed Phascogale, Quenda, Western Pygmy Possum and 

several species of bats north of Perth. 

Six of the mammal species known or expected from 

the region are of National Conservation Significance, 

but four of these are listed only as Priority 4by CALM: 

Brush-tailed Phascogale, Brush Wal lab, the bat 

Falsistrcllus mackcnziei and the Rakali or Water Rat. Of 

these, the Phascogale and the bat are of unknown 

distribution in the region but inay be present in 

southern areas, the Brush 'vVallabv is widespread in 

Banksia woodlands and the Rakali probably occurs along 

several of the rivers and around permanent lakes. The 

Quenda, also listed as Priority 4 bv CALM, is 

additionally classed as Conservation Dependent. It has 

been recorded only as far north as the, mouth of the 

Moore River (CALM'sThreatened Fauna Database) and 

just to the east of Gingin (M. Bamforcl, pers. ohs.), but 

mav occur in dense vegetation around damplancls and 

wetlands to the \vcst and north-west of Gingin. It may 

also occur along the Moore River where suitable 

vegetation is present. 

The Chuditch is listed in Schedule I (and as Vulnerable) 

under the JCI JI'ildhfc Conservation Act 1950, and as 

Vulnerable by ANZECC (1999). It has been reported 

from Lennard's Brook near Gingin and from just south 

of Catahv in the last 15 years (CALM's Threatened 

Fauna Database), so is still present in the area. It is 

probably surviving at low population densities in large 
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tracts of native vegetation, but may increase in numbers 

if planned fox control is undertaken in the region. This 

Fox control can also be expected to benefit some othcr 

native species, such as the Brush-tailed Phascogale and 

Q uenda, and the Fox control may be followed by the 

release of some locally extinct species. The Fox control 

is planned for native vegetation on the coastal plain, 

including to the south-west ofliwest's Cool jarloo mine. 

Invertebrate Fauna 

In general, the invertebrate fauna of a region is too pccies 

rich and poorly understood for a review to be carried out 

in the same manner that can be conducted for vertebrates. 
However, the following provides a list from CALM's 

Thi-eatened Fauna Database of threatened invertebrates 

of the general region of the proposed line route: 

Schedule I .A native bee Lcio,procws contrarius recorded 

from Moore River National Park. 

Priority I . A native land snail Bothrkmhrion perobesus 

known only from near the mouth of the Moore River. 

Priority 2.A native cricket Phasmodes jecha reported 

from Cockleshell Gully. 

Priority 3. Two crickets, Austrosaga spnfcr from near 

Cervantes and Hcrnisaga ;cpreculae from jurien Ba, and 

a bee Hvalcus globuliferus from Moore River National 

Park and 17km ESE of Jurien. 

Priority 4. The South-West Freshwater Mussel 

JFcs:ralunio carteri that is considered to be common in 

freshwater rivers and streams, and permanent, 

freshwater lakes, in the region. 

With the exception of the Freshwater Mussel, all these 

species have been recorded from native vegetation of 

the western coastal plain, but only L. contrarius and 

H. gJobuIifrus have been reported from sites close to 

the proposed line route. 

4.9 Social Surroundings 

4.9.1 Land Use 

Land development in the Gingin area commenced in the 

mid 19th century, primarily for grazing along the Gingin 

Brook and its tributaries on the floodplain of the Moore 

River (Smolinski and Scholz, 1997). About 60% of the 

Gingin area has now been cleared for agriculture and 

the area has long been recognised as a 1 .storal district. 

Sheep and cattle grazing is still the major land use with 

some cropping of coarse-grained cereals and fodder 

CrOps. Irrigated Horticulture is also practised and the 

proximity to the metropolitan area and the availability 

of groundwater are making the area attractive for major 

horticulture developments, including intensive 

horticulture using pivot irrigation to produce vegetables 

for local, interstate and overseas markets. 

Other enterprises in the area include orchards 

producing citrus and stone fruit, and wildflower farms. 

Some properties are cultivated to produce products 

such as tagasaste and cereal crops for stock ked. 

I)cvelopment in the area is tYpicallY rural in character 

and mainly associated with agricultural pursuits. In 

addition Laneelin and ledge Point are popular holiclay/ 

recreation destinations. There has been some 

subdivision of the land in the area to the west of the 

proposed alignment for 'recreational' living. 

The proposed alignment is approximately 1 23km in 

length, affects 15 private properties and traverses SF65-

South and SF65-North and the edge of Gingin Stock 

Route Reserve. Approximately 60km of the route 

traverses native vegetation, of which approximately 

25km is within State Forest and approximately 35km on 

private properties. 

Private land traversed by the proposed alignment is used 

for cattle and sheep grazing, small areas of planted pine 

trees, small areas of tagasaste, unused land adjacent to 

remnant vegetation and sand mining. One area of 

private land traversed is currently subject to a 

subdivision application. If successful this land parcel 

would be divided into smaller rural lots. However the 

proposed alignment is outside the actual area subject 

to the subdivision application. The proposed alignment 

has been selected to avoid any existing residential or 

subdivided rural land. The alignment was also selected 

to avoid any areas i(lentified for future subdivision in 

local authority planning schemes or other Local or State 

Government planning documents. 

Crown land traversed by the proposed alignment 

includes SF65-South and SF65-North, the Wabling 

Management Priority Area, Gingin Stock Route Nature 

Reserve and Un-allocated Crown land. 

The majority of the area within SF65-South that will 

be traversed by the proposal is presently used for pine 

plantation, with small areas of remnant vegetation being 

managed for nature conservation. The areas of pine 

plantation will be transformed into re_vegetated 

conservation lands under CALM's Gnangara Park 

Concept Plan (see Department of Conservation and 

Land Management, I 999c).The Concept Plan provides 

a broad statement of intent with suggestions for future 

land uses such as nature conservation, resource, 

recreation and heritage values. 

For safety requirements, timber resources such as pines 

in SF 65-South would have to be removed from within 
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the transmission line corridor and from within falling 

height distance of the transmission line. As such, the 

presence of the proposed transmission line will slightly 

reduce the at-ca available for the reintroduction of native 

vegetation in SF65-South for the Gnangarra Park. 

SF65-North, north of the Moore River, also referred 

to as State Forest 65 North and the Gingin Stock Route 

Nature Reserve are, and will continue to be, managed 

for nature conservation. CALM has advised that SF65-

North and the Gingin Stock Route are regarded as 

important nature conservation areas with recreation 

potential. 

The Unallocated Crown land is not presently managed 

for an,,- specific land use except Lancelin Defence 

TrainingArea to the north of Mimegarra Road, however 

areas of uncleared remnant vegetation would have 

nature conservation value. The alignment borders the 

Lancclin Defence Training Area but will not affect arts 

military operations. 

Extensive consultation with potentially affected 

lanclosvncrs and government agencies indicate that the 

most significant landuse concerns associated with the 

proposal are: 

potential conflicts with intensive agriculture; 

effects on the conservation estate and Natural 

Heritage values; 

loss of public timber resources in SF65-South and; 

effects on future subdivision potential of private land 

holdings. 

The height of the Pivot irrigation equipment used on 

some of the properties along the line route may conflict 

with the standard designed electrical clearances on the 

line and provisions will have to be made on the line 

design to accommodate this. 

It is unclear which areas in the vicinity of the proposed 

corridor have subdivision potentiai. 1-lowever, the 

Gingin Coast Structure Plan draft working papers 

prepared in 2000 for the Western Australian Planning 

Commission and the Ministry for Planning have 

indicated that the proposal would not conflict with areas 

being considered for future subdivision. 

The line route will traverse the Ti West mine site on 

an alignment negotiated to ensure that the presence 

of the transmission line would not conflict with 

TiWest's operations. 

4.9.2 Visual Resources 

Western Power engaged a consultant Landscape 

Architect to investigate the visual resources of the area 

traversed by the proposed corridor and the alternative 

alignments investigated, the likely visual impacts of the 

project and possible management strategies to reduce 

visual impact. Findings of this landscape study related 

to visual resources are summarised briefly below. See 

Clear (2001) for the full landscape stud conducted 

for the project. 

The proposed transmission line corridor and alternative 

alignnicnts corridors investigated are located mainly 

on the Swan Coastal Plain, which extends 

approximately 30km inland from the coastline. This 

area is within the Swan Bioregion (Thackwav & 

Cresswell 1995). It generally has an elevation of 0-

80rn AHD but also contains a number of prominent 

ridges that lie in a north -west/south-east direction and 

which rise up to approximatelyy I 60m AHD. The Moore 

River dissects the plain in the middle of the landscape 

study area, heading svest after it enters the plain from 

the east, then a south-easterly direction through a 

prominent valley before swinging to the west again and 

eventually reaching the ocean at Guilderton. 

The remnant vegetation traversed by the proposed 

transmission line corridor is dominated by Banksia 

woodland and shrubland. Major watercourses (such as 

Moore River) are lined with trees (eg. macri, river gum) 

that usually contrast in height and density with 

surrounding vegetation. Over half the study area has 

been cleared for agriculture, mainly grazing. A substantial 

area in the south has been developed as plantations. 

The Natural Landscape Character Units traversed by the 

proposed transmission line include the Coastal Plain, 

Coastal Ridges and a short section of Valleys. The 

majority of the proposed transmission line corridor 

traverses the Coastal Plain Unit. A substantial part of 

the corridor traverses the Coastal Ridges Unit 

(potentially high visibility) and a short section of traverses 

the Valleys Unit (potentially high visibility depending on 

vantage points and siting in relation to ridges). 

Significant visual and aesthetic features affected include 

a short section of the Moore River valley and a longer 

section of high ridges in the Coastal Ridges Unit, 

including a number of ridge crossings. 

The proposal affects approximately equal areas of low, 

moderate and high public sensitivity zones, including 

two road crossings of moderate-high sensitivity. 

The vegetation structure in the area of the proposal 

includes approximately 22km of pine plantation 
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(medium -tall forest) and remnant vegetation of mainly 

low woodland or shrubland except for a short section 

of medium woodland near the Moore River. 

4.9.3 Landowner/Community Attitudes 

The Local Authorities affected by the proposed 

transmission line option, that is the City ofWanneroo, 

Shire of Gingin and the Shire of Dandaragan, have to 

date expressed qualified support for the proposal 

subject to Western Power making satisfiictory efforts 

to minimise effects on the local communities. 

Extensive consultation with landowners potentially 

affected by the Western Option indicate that a number 

choose to live in the area for lifestyle reasons rather 

than, or in addition to, earning an income from some 

commercial 1)UrSuit on the property. Some of these 

landowners and some members of local communities 

are concerned about the lines impact upon the existing 

character of the area and are generallY opposed to such 

facilities being located close to their place of residence. 

A group of landowners opposed to the proposed 

transmission line route has formed and held several 

meetings to discuss their concerns. Western Power 

representatives attended one of the groups meetings 

in March 2000 to address landowners questions and 

concerns. 

4.10 Heritage 

4.10.1 Aboriginal Culture and Heritage 

Aboriginal Culture and Heritage includes objects and 

places in which Aboriginal people hold special 

significance and which reflect a deep and lasting 

relationship with the land. Traces of the past, which 

include former camp sites, rock paintings, initiation 

grounds, burial or massacre sites and artefacts, all retain 

deep meaning today to Aboriginal People who guard 

and protect them to maintain their links with their 

ancestors. 

These traces, along with current sites and ol)jects of 

significance, are important parts of the living culture 

of Aboriginal people. Western Power respects the 

importance of the protection of this Culture and 

understands their obligations to determine if any sites 

exist in the proposed transmission line route corridor. 

Therefore, Western Power will engage appropriatcl\ 

qualified consultants to conduct archaeological and 

ethnographic surveys of the proposed transmission line 

alignment. The consultancv brief for these surveys will 

require the consultants to make recommendations on 

any modifications to the location, construction and 

oj)cration of the transmission line necessary to ensure 

that no heritage values are adversely affected. 

4.10.2 Native Title 

Native title describes the rights and interests of 

Aboriginal and Torres Strait Islander people in land and 

waters according to their traditional laws and custonis 

that are recognised under Australian law. 

Native title claimants can negotiate about some 

proposed developments over land and waters if the 

have the right to negotiate. Claimants gain the right to 

negotiate if their native title claimant application 

satislIes the registration test conditions. 

The right to negotiate applies over some l)ropose(l 

developments or activities that may affect native title. 

Such developments or activities are known as 'future 

1cts' under the Native Title 1cr 1993. The right to 

negotiate is triggered when a government agency issues 

a notice to say that it intends to allow certain things to 

happen on land. This notice is called a 'section 29 

notice', because section 29 of the NativeTitle Act 1993 

sets out what must he done. 

The proposal traverses two Registered Native Title 

Claims, the Combined Metropolitan Claim WC 99/ 

66 and the Yued Claim WC 97/71. The Combined 

Metropolitan Claim includes six Registered Claimants, 

and the representatives for the Combined Metropolitan 

Claim are Dwyer Durack and the Noongar Land 

Council. The Representative for theYucd Claim is the 

Noongar Land Council. 

On the 14th June 2000 Western Power sent a Notice of 

Entry under provisions of the Energy corporations (Powers) 

.lci 1979 and the NatheThicAct 1993 to the NativeTitle 

Claimants afldl their representatives. This Notice of Entry 

included a map showing the proposed transmission line 

alignment and an oiler to provide further information 

on rcquest.Thc Notice of Entry also stated that if required 

Western Power representatives would be willing to meet 

with Claimants or their representatives. Western Power 

also advised that it had engaged an Aboriginal Heritage 

consultant to undertake archaeological and ethnographic 

studies for areas traversed by the proposal. 

To date no response to the Notice of Entry has been 

received by Western Power. 

4.10.3 Historic Heritage 

The Heritage Council ofWestern Australia conducted 

a search for Western Power of the State Register of 
Heritage Places within the three shires that the 

proposed transmission line will traverse, i.e. the Shire 
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of Gingin, the Shire of Dandaragan and the Shire of 
Wanneroo. The Register, which includes places listed 
on the Register of the National Estate and the local 
Council's Municipal Inventories, identified places 
within these Shires that have cultural heritage 
significance. Whilst the search of the databases did 
identify places of cultural significance within the region 
of the project area, there are no places in which the 
proposed transmission line route will impact on these 
places or the values associated with them. 
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- 	 WESTERN POWER MARCH 2001 	58 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

5.0 Environmental Factors and 
Management Strategies 

5.1 Intoduction 

Table S. I lists the environmental factors that the El'A 

have identifIed as relevant to the proposed transmission 

line route. Appendix 1 provides a copY of the EPA 

Guidelines for the proposal which detail the issues 

presetiterl in fablC 5. I. 

The, following section discusses 'Nestern Power's 

Environmental Management System, the management 

strategies proposed to address the above-mentioned 

environmental factors and states Western Power's 

environmental commitments for the project. 

Table 5.2 presented over provi(les a summary of the 

environmental issues associated with the proposal and the 

nianagement strategies proposed to manage these issues. 

Table 5.1 Environmental Factors associated with the proposed Pinjar to Cataby Transmission Line Route 

Factor 	 Issue Specific 

Biophysical 	 Terrestrial Flora Remnant Native Vegetation 

Conservation Reserves 

Declared Rare and Priority Listed 
Flora 

Weeds 

Dieback (Phytophthora) 

Terrestrial Fauna Fauna/Specially Protected 
(Threatened) Fauna. 

Wetlands Lakes/protected lakes 

Water Courses 

Land Land Degradation 

Pollution 	 Non-Chemical Emissions Noise 

Dust 

Electro-magnetic fields 

Social 	 Aesthetic Visual Amenity 

Culture & Heritage Aboriginal Culture & Heritage 

National Estate 

Public Health & Safety Unexploded Ordinance 

SECTION 5: ENVIRONMENTAL FACTORS AND MANAGEMENT STRATEGIES 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route 

C) 
-4 

0 
z 

Environmental 
Factor 

EPA Objective Existing Environment Potential Environmental 
Issues and Impacts 

Management 	 Predicted 
Stategies 	 Outcome 

The EPA's objectives for this 
proposal in relation to 
terrestrial flora are to: 

Maintain the abundance, 
species diversity, geographic 
distribution and productivity 
of vegetation communities. 

Ensure that the conservation 
values and management of 
existing and proposed 
reserves are not 
compromised. 

Ensure that regionally 
significant flora and 
vegetation communities in 
these reserves are protected. 

Ensure that regionally 
significant flora and 
vegetation are adequately 
protected from the spread of 
weeds and diseases, 
including Dieback. 

Protect Declared Rare (DRF) 
and Priority Listed Flora (PLF), 
consistent with the provisions 
of the Wildlife Conservation 
Act 1950 and the 
Commonwealth 
Environmental Protection and 
Biodiversity Act 1999 

Detailed flora, vegetation and 
dieback surveys undertaken for 
the project provided the 
following description of the 
existing environment: 

29 plant communities and 1 
disturbance community were 
described and mopped 
along the proposed line 
route. 

335 taxa of vascular flora 
belonging to 59 plant 
families were recorded from 
the proposed line route. 

32 weed species from 14 
plant communities were 
recorded in the native 
vegetation along the 
proposed line route. 

A single infestation of 
Dieback was identified at the 
proposed crossing of Moore 
River. 

2 declared rare flora and 4 
priority listed species were 
recorded within close 
proximity of the proposed 
transmission line route 
corridor 

The proposed transmission 
line corridor traverses State 
Forest 65 South, State Forest 
65 North and Gingin Stock 
Route Nature Reserve. 

The key potential impacts on 
terrestrial flora, vegetation and 
conservation estates resulting 
from the proposed Pin jar to 
Cataby transmission line may 
include: 

Fragmentation and 
severance of State Forest 65 
North, State Forest 65 South 
and Gingin Stock Route 
Nature Reserve. 

Clearing of remnant native 
vegetation. 

Loss or disturbance of 
significant flora species 
populations. 

Introduction or spread of 
weeds. 

Introduction or spread of soil 
borne diseases. 

Increased risk of fires. 

Generation of dust and 
waste. 

Disturbances associated with 
increased access. 

Positive impacts such as 
rehabilitation and controlled 
vehicle access 

Existing access tracks will be 
utilised whereever possible. 
See Section 2.4.1 and 
Section 5.2.1.1 for details. 

Vegetation control methods 
and transmission tower 
structure design and location 
will result in minimal 
vegetation clearing and 
temporary vegetation 
disturbance. See Section 
2.4.1 and Section 5.2.1.1 
for details. 

An Environmental 
Management Plan (EMP) for 
both the construction and 
maintenance phase of the 
project will be implemented 
that will address issues of 
vegetation clearing controls, 
DRF & PLF, weed & dieback 
hygiene, fire management, 
dust suppression and waste 
management. 

With the exception of one 
area, all areas of identified 
DRF, PLF and Threatened 
Ecological Communities 
have been avoided. See 
Section 5.2.1.2 for details 
on proposed management of 
affected DRF. 

Terrestrial Flora 
including: 

Remnant Vegetation; 

State Forest 65 
South, State Forest 
65 North and Gingin 
Stock Route Nature 
Reserve 

Weeds and disease, 
including dieback 
(Phytophthora) and; 

Declared Rare Flora, 
Priority Flora and 
other significant 
flora. 

The following environmental 	EPA Objectives 
management strategies have 	can be met. 
been identified that will enable 
the project to meet the 
objectives of the EPA: 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 
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EPA Objective 

The EPA's objectives for this 
proposal in relation to fauna 
are to: 

Maintain the species 
abundance, diversity and 
geographical distribution of 
fauna. 

Protect Specially Protected, 
Threatened and Priority 
Fauna and their habitats, 
consistent with the provisions 
of the Wildlife Conservation 
Act 1950 and the 
Corn monwealth 
Environmental Protection and 
Biodiversity Conservation Act 
1999 

Existing Environment 

An assessment of the fauna 
within the project area 
provided the following 
description of the existing 
environment: 

7 fresh water fish species, 1 
of which is introduced. 

12 frog species. 

52 reptile species, 2 of 
which are of national 
conservation significance 
and another 2 of which are 
listed by Cogger et al 
(1993). 

53 wetland bird species, 3 
of which are of national 
conservation significance. 

108 dryland bird species, 7 
of which are of national 
conservation significance 
and another 2 of which are 
introduced. 

28 mammal species, 6 of 
which are of national 
conservation significance 
and 5 of which are 
introduced. 

Potential Environmental 
Issues and Impacts 

Potential impacts on Fauna 
resulting from the proposed 
Pin jar to Cotaby transmission 
line may include: 

Fauna loss due to habitat 
removal and fragmentation. 

Habitat loss as a result of 
increased access and the 
introduction of weeds, 
dieback and/or fire. 

Direct fauna kills during the 
construction phase of the 
project. 

Removal of habitat suitable 
for threatened species. 

Creating a barrier to fauna 
movement. 

The following environmental 
management stratrgies have 
been identified that will enable 
the project to meet the 
objectives of the EPA: 

The potential for habitat 
fragmentation has been 
minimised by avoiding 
where-ever possible native 
remnant vegetation, e.g. 
traversing pine plantations 
and aligning the 
transmission line route near 
existing access tracks. 

Vegetation control methods 
and transmission tower 
structure design and location 
will result in minimal 
vegetation clearing and 
temporary vegetation 
disturbance. See Section 
2.4.1 and Section 5.2.1.1. 

Habitat suitable for 
threatened fauna has been 
avoided. 

An Environmental 
Management Plan (EMP) for 
both the construction and 
maintenance phase of the 
project will be implemented 
that will address issues of 
vegetation clearing controls, 
weed & dieback hygiene 
and fire management. 

Environmental 
Factor 

th 
	 Fauna including: 

Specially Protected 
(Threatened) Fauna 

Management 	 Predicted 
Strategies 	 Outcome 

EPA Objectives 
can be met. 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

EPA Objective 

The EPA's objectives for this 
proposal in relation to 
wetlands are to: 

Maintain the integrity, functions 
and environmental values of 
wetlands. 

Ensure Environmental Protection 
Policy Lakes (EPP Lakes) are 
protected and their key 
ecological functions are 
maintained. 

Maintain the integrity, function 
and environmental values of 
rivers, creeks and ephemeral 
streams. 

Existing Environment 

An assessment of the wetlands 
within the project area 
provided the following 
description of the existing 
environment: 

The proposed transmission line 
route traverses the Moore River 
at one location. 

The southern portion of the 
proposed line route avoids 
damplands and EPP Lakes 
located near the eastern 
boundary of State Forest 65 
South. 

The northern portion of the 
proposed line route does pass 
through a complex of 
sumplands and damplands. 

The proposed line route does 
not traverse any EPP Lakes. 

Potential Environmental 
Issues and Impacts 

Potential impacts on wetlands 
resulting from the proposed 
Pinjar to Cataby transmission 
line may include: 

Alteration to existing 
hydrological processes through 
the removal of wetland 
dependent vegetation. 

Degradation of wetland 
vegetation and impacts on 
wetland fauna. 

Management 	 Predicted 
Strategies 	 Outcome 

The following environmental 	EPA Objectives 
management strategies have 	can be met. 
been identified that will enable 
the project to meet the 
objectives of the EPA: 

Utilise existing access tracks 
located near wetland areas for 
construction and maintenance 
activities. 

All tower structures will be 
placed outside a 50m 
vegetation buffer surrounding 
each wetlands. 

All construction and 
maintenance activities will 
occur in dry conditions. 

All towers located near 
wetland areas will be placed 
in already cleared areas 

Environmental 
Factor 

Wetlands including 

Lakes 

Watercourses 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 	 EPA Objective 
Factor 

Existing Environment Potential Environmental 
Issues and Impacts 

Management 
Strategies 

Predicted 
Outcome 

Land Degradation I The EPA's objectives for this A review of the soils associated Construction works have the Where ever possible, existing EPA Objectives 
proposal in relation to soil is to: within the project area potential to cause land access tracks will be utilised can be met. 

I 	 I Ensure tnat vegetation ciearing 
provided the following degradation through soil thereby minimising the removal 

does not result in land 
description of the existing erosion resulting from the of vegetation 

degradation. 
environment: removal of vegetation. 

Construction Specifications will 
The proposed line traverses I 	include the following: 
Bassendean, Karrakatta, 
Cottesloe and Moore River Low vegetation to be 

soil units retained where possible in 
drainage lines; 

In vegetated areas, drainage 
to be directed into 
undisturbed bush; 

No tree, soil, rock or debris 
to be pushed into drainage 
channels; 

Drainage paths under/ 
through bridges, culveris 
shall not be blacked; 

Existing road or track 
drainage lines to be 
maintained as required. 

See Section 5.2.4 of this 
document for further details. 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 
Factor 

EPA Objective Existing Environment Potential Environmental 	Management 	 Predicted 
Issues and Impacts 	 Strategies 	 Outcome 

Noise The EPA's objective for this 
proposal in relation to noise is 
to: 

Protect the amenity of 
residents from noise impact 
during construction, ensuring 
that noise levels meet 
statutory requirements and 
acceptable standards 

The proposed transmission line 
corridor is generally located 
away from areas of human 
settlement and traverses no 
townships or rural residential 
subdivisions. 

The closest rural residence is at 
least 200m from the proposed 
transmission line. 

Transmission line construction 
activities having the potential 
to create noise emissions 
include the general movement 
of construction vehicles and the 
use of heavy materials. 

Post construction noise 
emissions is the use of 
helicopters for patrols and 
maintenance activities. 

Construction activities will 
comply with the conditions set 
out for special cases in the 
Environmental Protection 
(Noise) Regulations 1997. See 
Section 5.3.1 of this document 
for further details. 

EPA Objectives 
can be met. 

 

Dust The EPA's objective for this 
proposal in relation to dust is 
to: 

Ensure that dust and 
particulate emission levels 
generated by the proposal, 
both individually and 
cumulatively, meet 
appropriate criteria and do 
not cause environmental or 
human health problems 

The proposed transmission line 
corridor is generally located 
away from areas of human 
settlement and traverses no 
townships or rural residential 
subdivisions. 

Transmission line construction 
activities having the potential 
to generate dust emissions 
include the general movement 
of construction vehicles and the 
use of heavy materials. 

Special measures for dust 
control will be employed if an 
assessment of the corridor 
during construction activities 
indicates that there is a risk of 
a nuisance arising due to dust. 

Rehabilitation of rural land 
following construction (Section 
2.8) will ensure that there will 
be no post construction dust 
impacts. 

EPA Objectives 
can be met. 
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The closest rural residence is at 
least 200m from the proposed 
transmission line. 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 	 EPA Objective 	 Existing Environment 	Potential Environmental 	Management 	 Predicted 
Factor 	 Issues and Impacts 	 Strategies 	 Outcome 

Electro - magnetic 
Fields 

Effects of Electric 
Fields on 
Honeybees 

The EPA's objective for this 
proposal in relation to Electro-
magnetic fields is to: 

Protect the amenity and 
health of residents from 
potential impacts of electro-
magnetic fields, ensuring that 
levels meet statutory 
requirements and acceptable 
standards. 

The EPA Guidelines for the 
proposal also state that 
Western Power must identify the 
potential impact of EMFs on 
mating, navigation and 
physiology of honey bees, 
specifically Queen Bees. 

Electro-magnetic fields (EMFs) 
can occur over a wide range 
of frequencies and are found 
whereever electricity is used. 
They are a natural by-product 
of the use of electricity and 
occur around all electric wires 
and electrical appliances. 
Hence, they are present in 
domestic and workplace 
environments as well as near 
ordinary street distribution 
lights and high voltage 
transmission lines such as the 
proposed transmission line 
from Pinjar to Cotaby. 

An apiary site is located in the 
northwestern boundary of State 
Forest 65 North within the 
vicinity of the proposed 
transmission line route. 

For most people the greatest 
exposure to power frequency 
EMFs arises from distribution 
lines in the street, household 
wiring and domestic electrical 
appliances. Based on field 
profiles (see Section 5.3.3), 
living near the proposed 
transmission line would not 
substantially increase this 
exposure. 

All the research studies 
undertaken to date have shown 
that there is no detrimental 
effects to commercial apiary 
operations such as queen bee 
breeding and honeybee 
production if the apiary sites 
are located in areas where the 
electric field exposure is less 
than 2kV/rn. 

Western Power is committed to 
the concept of prudent 
avoidance as a means of 
controlling exposures to EMFs 
if there is any doubt that they 
are harmless; it designs, 
constructs and operates all it's 
plants and facilities prudently 
within the guidelines 
recommended by the 
NH&MRC of Australia. See 
Section 5.3.3 for further 
details. 
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The maximum electric field 	EPA Objectives 
produced by the proposed 	can be met. 
Pinjar to Cataby 330kV 
transmission line is less than 
2kV/rn. Based on the studies 
identified in Section 5.3.3.1, it 
can be concluded that the 
proposal would not have a 
detrimental effect upon any 
commercial apiary operations 
such as queen bee breeding 
and honey production in the 
area. 



Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Management 	 Predicted 
Strategies 	 Outcome 

The landscape studyconducted 
	

EPA Objectives 
for this proposal identified that 

	
can be met. 

the proposal had a moderate 
or high compliance with 
management objectives related 
to landscape character, visual 
aesthetic significance and 
wilderness quality. See Section 
5.4.1 of this document for 
further details of study. 

The study also found that the 
proposal had a low to 
moderate compliance with 
objectives related to views. As 
a result the study 
recommended modifications to 
the proposed line route, of 
which Western Power has 
investigated and intends to 
adopt three of the four 
proposed changes. Social 
issues related to impacts on 
small private holdings and 
existing landuse make the 
adoption of the fourth 
proposed modification 
problematic. 
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Environmental 
Factor 

Visual amenity 

EPA Objective 

The EPA's objective for this 
proposal in relation to the 
visual amenity of the area is to: 

Ensure that the visual amenity 
of the area is not significantly 
alfected by the proposal. 

Existing Environment 

A consultant Landscape 
Architect was engaged to 
investigate the visual resources 
of the project area. 

The Natural Landscape 
Character Units traversed by 
the proposed line route include 
the Coastal Plain, Coastal 
Ridges and a short section of 
valleys. 

Potential Environmental 
Issues and Impacts 

Potential impacts on visual 
amenity resulting from the 
proposed Pinjar to Cataby 
transmission line may include: 

Impacts of views and small 
areas of significance and 
wilderness. 

Impacts on the natural 
character in the vicinity of 
the proposed transmission 
line route. .5 
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Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 	 EPA Objective 	 Existing Environment 	Potential Environmental 	Management 	 Predicted 
Factor 	 Issues and Impacts 	 Strategies 	 Outcome 

Aboriginal culture The EPA's objective for this Western Power will engage Potential impacts on Aboriginal The consultancy brief for the 	1  EPA Objectives 
and heritage proposal in relation to appropriately qualified consults Culture and Heritage resulting archaeological and 	 can be met. 

aboriginal culture & heritage is to conduct archaeological and from the proposed Pin jar to ethnographic surveys will 
to: ethnographic surveys of the Cataby transmission line may require the consultants to make 

Ensure that the proposal 
proposed transmission line include: recommendations on any 

complies with the 
alignment, 

The physical presence of the 
modifications to the location, 
construction and operation of requirements of the 

Aboriginal Heritage Act 
The proposal traverses two transmission line 

the transmission line necessary 

1972. 
Registered Native Title Claims. 
A Notice of Entry has been Ground disturbing activities to ensure no heritage values 

Ensure 
sent to the Representatives for such as vegetation clearing, are adversely affected. 

that changes to the 
the Claims stating Western the preparation of tower 

Western Power commits to the biological and physical 
environment resulting from 

Power's willingness to meet fndti 	d 	tti ouaons and consrucng 
access roads. 

modification of the location of 

the project do not adversely 
affect cultural associations 

with Claimants or their 
representatives. Indirect impacts may be due 

the transmission line to ensure 
that no Aboriginal Heritage 

with the area. to increased erosion or to values are adversely affected 
improved access to by the proposal. 
vulnerable sites. 



Table 5.2: Summary of potential environmental impacts and management strategies associated with the proposed transmission line route continued... 

Environmental 
	

EPA Objective 
	

Existing Environment 
	

Potential Environmental 
	

Management 	 Predicted 
Factor 
	

Issues and impacts 
	

Strategies 	 Outcome 

11 National Estate The EPA's objective for this 
proposal in relation to the 
National Estate is to: 

Ensure that the proposal 
complies with the 
requirements of the Western 
Australian Heritage Act 
7972 and the Australian 
Heritage Commission Act 
7975 and protects the 
identified values of places 
listed in the register of the 
National Estate and places 
listed on the Interim List of the 
Register of the National 
Estate. 

The Heritage Council of 
Western Australia conducted a 
search of the Register of the 
National Estate, the State 
Register of Heritage Places and 
the State Places database. 

The search of the databases 
identify places of cultural 
significance within the region 
of the project area. 

Construction activities have the 
potential to adversely affect 
National Estate Places. 
Activities include: 

The physical presence of the 
transmission line 

Ground disturbing activities 
such as vegetation clearing, 
the preparation of tower 
foundations and constructing 
access roads. 

Indirect impacts may be due 
to increased erosion or to 
improved access to 
vulnerable sites. 

Whilst the search of the 
databases identified places of 
cultural significance within the 
region of the project area, 
there are no places in which 
the proposed transmission line 
route will impact on these 
places or the values associated 
with them. 

EPA Objectives 
can be met. 

 

Risk and hazard - 
Unexploded 
ordinance 

The EPA's objective for this 
proposal in relation to 
Unexploded ordinances is to: 

Establish the area potentially 
affected by unexploded 
ordinances in the vicinity of 
the proposed route 

The proposed line route 
traverse three WW2 era 
gazetted live firing areas and 
portions of the Defence 
Training area north of Lancelin 
Therefore an assessment of the 
extent of unexploded 
ordinances (UXO) present 
within the proposed line route 
was undertaken. 

Activities associated with the 
construction of the proposed 
transmission line presents a risk 
to human health if UXOs are 
detonated. 

The UXO Unit of the Fire and 
Emergency Services Authority 
(FESA) of Western Australia 
was commissioned by Western 
Power to conduct detailed 
search and remediation of the 
impact areas identified in the 
UXO assessment. 

EPA Objectives 
can be met. 

I 

0 
0 

   

Should any additional changes 
to the proposed Pin jar to 
Cataby transmission line arise 
from the environmental 
planning or EIA process, these 
changed alignments would be 
assessed for UXO 
contamination and where 
necessary remediated to 
eliminate UXO hazards. 

 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

5.1 .1 Western Power's Environmental 
Management System 

Detailed strategies for managing the potential impacts 

of the proposed transmission line are contained in 

Sections 5.2 to 5.5. Thcsc strategies will form the basis 

for Western Power's project Environmental 

Management Plan (EMP) containing detailed 

procedures that will be used for specifying and auditing 

construction and maintenance activities. This EMP will 

be incorporated into Western Power's Environmental 

Management System (EMS) and information will be 

stored in the Environmental Management Information 

System (EMIS). 

Commitment I: 

Develop and implement an Environmental Management 

Program (E1!P) that: 

I. Includcs specfic plans and procedures developed in 

consultation ii'ith concerned stakeholders through ongoing 

stakeholder liaison and discussion by the proponent s 

officers, which address construction impacts and stakeholder 

concerns. 

Includes monitoring procedures and control of the activities 

of employees, agents and contractors to ensure the adherence 

to environmental requirements identfied in the EMP 

Is integrated into the existing J1stern Power Corporate 

Environmental Management S,istcm and documented in the 

Environmental ;tlanaqement Information System (EluIS,l. 

Commitment 2: 

Implement the approved Environmental Management 

Program referred to in Commitment I. 

Western Power's EMS is a structured process for 

achieving continual improvement in environmental 

performance. It is a system set in place to manage 

environmental impacts, both current and future. 

The EMS addresses all activities, processes and products 

within Western Power, and assists in integrating 

environmental management into it's daily operations, 

long term planning and other quality management 

systems. All operating sites and locations that have the 

potential to impact the environment are covered by 

Western Power's EMS. 

The development ofWestern Power's EMS has required 

the Corporation to: 

establish an environmental policy applicable to 

Western Power activities, processes and services; 

identify the environmental risks associated with the 

'Western Power's activities, processes and services; 

identify relevant legislative and regulatory 

requirements associated with the Organisations 
activities, processes and services; 

identify priorities and set environmental objectives 

and targets; 

establish a structure and program to implement the 

environmental policy and achieve environmental 

objectives and targets; 

plan for, control, and monitor: corrective actions, 
audits and review to ensure planned arrangements 

are followed through; and 

continually adapt changing circumstances. 

5.1 .2 Western Power's Environmental 
Management Information System 

\\stern  Power has also developed an internet based 
environmental management information system, known 
as EMIS, which is used for tracking Western Power's 
environmental activities and legal compliance as well as 
supporting the documentation needs of the EMS. 

The EMIS contains the following databases: 

Environmental Responsibilities 

Legal and other requirements 

Issues and Impacts 

Management Programs 

Environmentally Sensitive Areas: includes 

information on declared rare flora, dieback, invasive 
weeds, livestock dlisease, Environmental Protection 
Policy lakes; 

Emergency Response 

Training Programs and Records 

Monitoring 

Incidents 

Auditing and Reporting 

Procedures 

Non-comformancc 

Communications 

The EMIS is used to: 

communicate and track legal compliance issues; 

manage Western Power's environmental issues; 

promote environmental awareness; 

encourage environmental leadership; 

draw attention to environmental protection; 

communicate practical environmental programs; and 

track and record environmental performance 
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The EMIS provides Western Power's Nvorkforce with: 

information on declared rare flora, threatened 
ecological communities and other environmentally 

sensitive areas; 

access to important environmental legislation; 

environmental procedures and guidelines 
(government approvals and assessments); 

a forum to submit environmental queries; and 

a resource for the identification of areas of 
environmental risk requiring management and 

special precautions. 

5.2 Biophysical Factors 

5.2.1 Terrestrial Flora 

Experienced botanists and cliebaek interpreters carried 

out vegetation, flora and dicback surveys for the project 
between June and November 2000. Woodman 

Environmental Consulting (2000) provide a detailed 

and comprehensive discussion of the survey findings 

and methodology employed. The findings of these 

surveys have been used to address the following section 

on the potential impacts on terrestrial flora in relation 

to the proposed transmission line route. 

The EPA guidelines for Thrrestrial Flora require the 

following environmental objectives are met in relation 

to proposed transmission line route: 

'ilaintain the abundance, species diversity, geographic 

distribution and productivity of vegetation communities'; 

'Ensure that the conservation values and management of 

existing and proposed reserves are not corn promised'; 

'Ensure that regionally significant flora and vegetation 

communities in these reserves arc protected'; 

'Protect Declared Rare and Priority Flora consistent with 

the provisions oftheu'ildlife Conservation Act 1950, and 

the Commonwealth Endangered Species Act'; and 

'Ensure that regionally significant flora and vegetation are 

adequately protected from the spread of weeds and diseases, 

including Dieback'. 

Section 5.2.1.1 to Section 5.2.1.4 address the above 
terrestrial flora objectives and management strategies 

that 'Western Power will employ to ensure these 
objectives are met. 

5.2. 1. 1 Remnant Native Vegetation and 
Management Strategies 

EPA Objectives: 

'Maintain the abundance, species diversity, geographic 

distribution and productivity of vegetation communities'; 

'Ensure that the conservation values and nianaqement of 
existing and proposed reserves are not compromised'; and 

'Ensure that regionally sign ificatu vegetation communities 

in these reserves are protected'. 

The following lists the areas of remnant native 
vegetation that the proposed transmission line route 
will traverse: 

Gingin Stock Route Naturc Reserve 

SF65-South 

SF65-North 

East of SF65-South 

Between Gingin Stock Route Reserve and SSF65-
North 

Between SF65-North and Sappers Road 

Between Sappers Road and Dingo Road 

Between Dingo Road and Mimegarra Road 

• Between Tiwest Joint Venture and Properties Ajacent 

to Miniegarra Road 

Tiwest Joint Venture Lease 

Information on the above-mentioned areas of remnant 

native vegetation will be presented separately below, 
and will include discussion on the conservation values 
and regional significance identified from the vegetation 

surveys as well as the specific vegetation clearing 
requirements and methods that will be employed to 
meet the EPA objectives. For further details on generic 

vegetation clearing scenarios and methods, refer to 
Section 2.4 of this document. 

Section 4.5 of this document and Woodman 
Environmental Consulting (2000) provide further 
details on vegetation communities mapped and their 
conservation status. 

Management strategies to address the protection of 
Declared Rare and Priority Listed Flora and the control 
of' weeds and dieback infestation are discussed 
separately in Sections 5.2.1.2 to 5.2.1.4 respectively. 

Table S.3a summarises the quantity of remnant native 

vegetation by land tenure that will be permanently 
cleared or temporarily disturbed by the proposal .Table 
5.31) and 5. 3c summarise the Vegetation Complexes, 
as defined by Heddle et al (1980), that will be 
permanently cleared and temporarily disturbed as a 
result of the proposal. 

The total area of remnant native vegetation within 
secure conservation reserves afkctcd by the 
proposal is 24.9ha, including 23ha of temporary 
vegetation disturbance and 1.9 ha of permanent 
clearing. 
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Commitment 3: 

Prepare a vegetation management plan that addresses: 

a sisrem of environmental offlets; 

procedures to ensure that the transmission line does not 

reduce the overall area of remnant teqelatlon within the 

State's secure conservation estate; and 

the protection of declared rare and prioritv species. 

Commitment 4: 

Implement the approved vegetation management plan 

required hr Commitment 3. 

The exact nature and extent of the environmental oli'set 

will be (letermined to ensure a net environmental 

benefit to the conservation estate. This may be achieved 

l)vV(CStCrfl Power adding an area of private land having 

significant conservation value to the conservation estate 

or by contributing to the State's nature conservation 

effort in some war. 

lablc 5.4 provides information on generic management 

strategies that will be employed in relation to 

minimising the clearing of remnant vegetation. 1--or 

further details on generic vegetation clearing scenarios 

and methods, refer to Section 2.4 of this (locument. 

Table 5.3a: Quantity of remnant native vegetation (defined by Heddle et al, 1980) by land tenure that will be permanently 
cleared or temporarily disturbed by the proposal. 

Land Classification 	 Area Permanently 	Area Temporarily 
Cleared (HA) 	 Disturbed (HA) 

Gingin Stock Route Nature Reserve 

State Forest 65 South 

State Forest 65 North 

Total CALM Managed Estate 

Crown Land other than CALM 

Private Land 

Total All Land Classifications 

0.025 

0.66 

1.249 

1.934 

0.607 

0.359 

2.9ho 
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Table 5.3b: Area of Heddle Vegetation Complexes to be Permanently Cleared as a Result of the Proposal 

Heddle Original Total % of Total Area % of Total Area (ha) of Area (ha) of Area (ho) of Area (ha) of Area (ho) of 
Complex Area of Remnant Complex of Complex Remnant Remnant Remnant Remnant Remnant Remnant 

Complex Vegetation Remaining to be Vegetation Vegetation on Vegetation on Vegetation on Vegetation Vegetation on 
(ha) of Complex Permanently to be CALM CALM CALM on Crown Private Land 

Remaining Cleared as Permanently Managed Land Managed Land Managed Land Land other to be 
(ha) a result of Cleared as (1) to be (2) to be i 	(2) to be than CALM Permanently 

the Proposal a result of Permanently Permanently Permanently Managed Cleared as a 
(ha 2) the Proposal Cleared as a Cleared as a Cleared as a Land to be result of the 

result of the result of the result of the Permanently Proposal 
Proposal i.e. Proposal i.e Proposal i.e Cleared as 

GINGIN STATE FOREST STATE FOREST a result of 
STOCK ROUTE 65-SOUTH 65-NORTH the Proposal 

NATURE 
RESERVE 

Bassendean 79056.466 58671.67 74 0.036 0.00006 0.000 0.0358 0.000 0.000 0.000 
Complex North 

Cottesloe 43473.772 19520.70 45 0.933 0.0048 0.019 0.2791 0.563 0.008 0.064 
Complex North 

Karrakatta 44272.515 22818.31 52 1.653 0.00723 0.006 0.345 0.686 0.341 0.275 
Complex North 

Karrakatta 5260.325 500427 95 0278 000555 0000 0000 0000 0258 0020 
Complex North/ I  

Transition 
Vegetation 

I Complex 

Moore River 8461.832 3479.311 41 0.000 0.00000 0.000 0.000 0.000 0.000 0.000 
Complex 

This CALM Managed Land category includes Nature Reserves, National Parks, Conservation Parks and 5(g) Reserves. 

This CALM Managed Land category includes State Forests and Timber Reserves. 

Note: 

Digital remnant vegetation data used for outside the Perth Metropolitan Area was 'Woody Perenial 2000', the custodian of the data is LandMonitor Project. 

Digital remnant vegetation data used for inside the Perth Metropolitan Area was 'Bush Forever', the custodian of the data is DEP. 



> 
(-I 
I 
N) 
0 
0 

Table 5.3c: Area of Heddle Vegetation Complexes to be Temporarily Disturbed as a Result of the Proposal 

Heddle Original Total % of Total Area % of Total Area (ho) of Area (ha) of Area (ha) of Area (ha) of Area (ha) of 
Complex Area of Remnant Complex of Complex Remnant Remnant Remnant Remnant Remnant Remnant 

Complex Vegetation Remaining to be Vegetation Vegetation on Vegetation on Vegetation on Vegetation Vegetation on 
(ha) of Complex Temporarily to be CALM CALM CALM on Crown Private Land 

Remaining Disturbed Temporarily Managed Land Managed Land Managed Land Land other to be 
(ha) asa result Disturbed (1) to be (2) to be (2) to be than CALM Temporarily 

of the as a result Temporarily Temporarily Temporarily Managed Disturbed as 
Proposal of the Disturbed as a Disturbed as a Disturbed as a Land to be a result of the 

(ha) Proposal result of the result of the result of the Temporarily Proposal 
Proposal i.e. Proposal i.e Proposal i.e Disturbed 

GINGIN STATE FOREST STATE FOREST as a result 
STOCK ROUTE 65-SOUTH 65-NORTH of the 

NATURE Proposal 
RESERVE 

Bassendean 79056.466 58671.67 74 0.6009 0.00069 1 	0.000 0.6009 0.000 0.000 0.000 
Complex North 

Cottesloe 43473772 1952070 45 1063 005403 0104 32134 6493 0203 0616 
Complex - North 

Karrakatta 44272.515 22818.31 52 22.82 0.10728 0.593 4.0043 7.990 5.093 5.144 
Complex- North 

Karrakatta 5260.325 5004.27 	i 95 3.869 0.07731 0.000 0.000 0.000 3.869 0.000 
Complex - North/ 
Transition 
Vegetation 
Complex 

Moore River 8461.832 3479.311 1  41 0.455 0.01307 0.000 0.000 0.000 0.118 0.337 
Complex 

This CALM Managed Land category includes Nature Reserves, National Parks, Conservation Parks and 5(g) Reserves. 

This CALM Managed Land category includes State Forests and Timber Reserves. 

Note: 
Digital remnant vegetation data used for outside the Perth Metropolitan Area was 'Woody Perenial 2000', the custodian of the data is LandMonitor Project. 

Digital remnant vegetation data used For inside the Perth Metropolitan Area was 'Bush Forever', the custodian of the data is DEP. 
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Table 5.4 Generic management strategies to minimise clearing of remnant native vegetation 

Minimising Vegetation Clearing Description 

Using existing access tracks Wherever possible the transmission line route has been 
aligned alongside existing access tracks, which thereby 
reduces the necessity to remove remnant vegetation to 
create access tracks. 

Tower Height Transmission towers will be 50-60m in height, which 
thereby enables vegetation growth up to 9m under the 
conductor (wire). This means that in areas of Banksia 
woodlands typical of most of the proposed alignment, 
no clearing will be required other than for access and 
tower sites. 

Tower placement Wherever possible transmission towers will be placed 
in areas where remnant vegetation has already been 
removed or degraded. 

Gingin Stock Route Nature Reserve 

Gingin Stock Route Nature Reserve is situated vest 
off Chitna Road Gingin and is 5.2km in length. Heddle 
etal. (1980) have mapped the vegetation within Gingin 
Stock Route Nature Reserve as Karrakatta Complex - 
North. This complex is prcdominantly a low open 
woodland and low woodland of banksia. 

Vegetation communities mapped within the Rcscrvc, 
i.e. W6 and W16, appear to be components of 
community type 28, 'Spearwood Banksia attenuata or 
Banksia attcnuata-Eucalrptus woodlands', as described 
by Gibson et al (1994). This community type is 
widespread north of Perth; it is well 
represented within the reserve system, and 
therefore has a low risk conservation status 
(Woodman Environmental Consulting 2000). 

A tall shrubland dominated by Hakea rrfiicata, S4, was 
also mapped within Gingin Stock Route Nature 
Reserve but was only present in small pockets and was 
in poor condition. There was a high weed cover and 
only 12 species recorded. As a result, their 
signifIcance is low, with similar vegetation in 
good condition present in nearby reserves 
(Halpern Glick Maunsell 2000). 

At the northern end of the Reserve there is an old 
borrow area (D2), some attempt has been made to 
rehabilitate this borrow pit but only some tree seedlings 
have survived. 

The survey of the Gingin Stock Route Reserve found 
that the vegetation was in good condition although there 
was extensive weed invasion in some areas from the 
farmland on both edges of the reserve. This weed 
invasion was particularly high in several pockets that 
had been recently burnt, and was also greater on the 

western side of the reserve where significant areas had 
been cleared. The vegetation was uniform in 
composition along the reserve, with only two plant 
communities mapped. No Declared Rare or Priority 
flora or other species of significance were recorded 
(luring the survey, and none of the plant communities 
mapped are threatened or restricted. The stock route 
acts as a vegetation corridor in an otherwise cleared 
area and is likely to be used by fauna. 

Vegetation Clearing Requirements in Gingin 
Stock Route Nature Reserve 

The proposed transmission line route traverses 
approximately 2.5 km of the Gingin Stock Route 
Nature Reserve. Figure 5.1 illustrates an example of 
the vegetation clearing that will occur alongside or 
within the Reserve. As the figure indicates, wherever 
possible the transmission towers will be placed in areas 
that are already cleared or degraded; or on private 
property adjacent to the Reserve. 

Figure 5.4a provides an overview of the vegetation 
clearing scenario that will occur within the Gingin Stock 
Route Nature Reserve. See Section 2.4 for further details 
on vegetation clearing scenarios and methods. 

Existing access tracks running alongside the Reserve 
will be utilised during the construction and post 
construction phases thereby reducing the amount of 
vegetation clearing within the Reserve. 

Transmission towers will be S0-60m in height, which 
enables vegetation up to 9m to remain under the 
conductor (wire). Given that the vegetation within the 
Reserve is predominantly Banksia woodlands, no 
clearing Nvill be required other than for tower sites and 
tower construction. Table 5.5a and 5.5b summarises 
the conservation status and quantity of vegetation that 
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will be permanently cleared and temporarily disturbed 

with the Gingin Stock Route Nature Reserve as a result 

of the proposal. 

State Forest 65-South 

SF65-South, also known as Moore River State Forest, 

is situated inland from Yanchep and i\vo Rocks, on the 

eastern side of the Wanneroo-Lancelin Road. The 

vegetation consists of a mosaic of l)d  plantations and 

being represented in the reserve system and a 

conservation status was not assigned as it is 

sufficiently unknown. 

The woodlands on limestone mapped as \V2 I along 

the proposed transmission line corridor with SF65-

South did not appear to lit into any of the floristic 

communities as defined by Gibson et al (1994) and so 

therefore could not be assigned to a floristic community 

Table 5.5a. The conservation status of remnant native vegetation within Gingin Stock Route Nature Reserve that will be 
traversed by the proposed transmission line route. 

Plant Community 	 Reservation Status** 	 Conservation Statusl* 

W6 	 Well Reserved 	 Low Risk 

W16 	 Well Reserved 	 Low Risk 

54 	 Well Reserved 	 Low Risk 

* Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

** Determined by reference to Gibson et al (1994). 

Table 5.5b. The quantity vegetation complexes that will be permanently cleared and temporarily disturbed within the Gingin 
Stock Route Nature Reserve as a result of the proposal. 

Complex* 	 Vegetation Permanently 	Vegetation Temporarily 
Cleared (ha) 	 Disturbed (ha) 

Cottesloe Complex North 	 0.0190 	 0.104 

Karrakatta Complex North 	 0.006 	 0.593 

* Vegetation Complexes mapped by Heddle et al (1980). 

discrete blocks of native vegetation of woodlands and 

heath. Heddle ci al. (1980) have mapped the vegetation 

complexes within SF65-South as Bassendean Complex, 

C'ottesloe Complex and Karrakatta Complex - North. 

Seven plant communities were mapped along the 

proposed line transmission line corridor within SF65-

South. Four of the seven plant communities mapped, 

i.e. W9, Wl0, W14 and W16, are of the community 

type 28 as described by Gibson aa! (1994), which is 

Spearwood !Jcinksia atrcnuaui or Banksia attenuaza-

Eucalyptus woodlands. This community type is 

widespread north of Perth; it is also well 

represented within the reserve system and 

therefore has a low risk conservation status 

(Woodman Environmental Consulting 2000). 

The plant community WI mapped along the proposed 

transmission line corridor within SF65-South is a 

component of the floristic community 14, deeper 

wetlands on sandy soils as described in Gibson ci a! 

(1994). This community is described as not 

type. However the woodlands on limestone are 

very well represented in areas of SF65-North 

that will not be disturbed during this project. 

The plant community H I mapped along the proposed 

transmission line corridor is a component of the floristic 

community 24, northern Spcarwood shrublands and 

woodlands. This floristic community type is well 

reserved but has been i(lefltifle(l as susceptible 

to human activity. 

Surve results indicate that overall the vegetation within 

SF65-South is not in good condition due to disturbances 

from many access tracks servicing the pine plantations 

in the Forest, as well as regular burning which has led 

to a reduction in the number of plant species expected. 

SF65-South was a mosaic of remnant vegetation and 

l)ine plantations. The blocks of vegetation in the 

southern section of the State Forest were in poor to 

fair condition, with high levels of weed invasion and 

frequent burning. There are a large number of roads in 
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the area, some of which are used regularly. These roads 

have allowed weed species to spread into all of the 

l)lOckS of vegetation surveyed, although this spread was 
most cvident on limestone areas and in drainage lines. 

The northern portion of the Forest consists of a large 
block of vegetation in very good condition. With the 
exception of recently burnt areas, weed invasion was 
low and very few existing tracks are present. The plant 
communities in this area contained a high number of 
species although none of these were restricted or 
significant. None of the plant communities mapped are 

listed as threatened, although the conservation 
significance of three of these is unknown. 

Vegetation Clearing Requirements within State 
Forest 65 South 

Figure 5.2 illustrates an example of the vegetation 

clearing that will occur within SF65-South. Figure 5.4a 
provides an overview of the vegetation clearing 

scenarios that will occur within SF65-South. See 
Section 2.4 for further details on vegetation clearing 

scenarios and methods. 

As Figure 5.4a indicates, where-ever possible the 

transmission line corridor has been aligned within pine 

plantation and/or along existing tracks, thus reducing 
the amount of remnant vegetation that will be traversed 

within the Forest. 

Transmission towers will be 50-60m in height, which 
thereby enables vegetation up to 9m to remain under 
the conductor (wire). Given that the remnant 
vegetation within SF65-South is predominantly low 

woodlands of Banksia, no clearing will be required 
other than for tover sites, tower construction, and 
approximately 4 access tracks with a maximum length 
of approximately 200m. Table 5.6a and Table 5.61) 
summarises the conservation status and quantity of 
remnant vegetation that will be permanently cleared 

and temporarily disturbed within SF65-South as a result 

of the proposal. 

State Forest 65 North 

SF65-North is located north of the Moore River, inland 
from Seabird. The boundaries of the Heddle et al. 
(1980) vegetation complexes within SF65-North 

Table 5.6a: The conservation status of remnant native vegetation within SF65-South that will be traversed by the proposed 
transmission line route. 

Plant Community' Reservation Status" Conservation Status' * 

Wi unreserved Insufficiently known 

W9 Well reserved Low risk 

Wi 0 Well reserved Low risk 

Wi 4 Well reserved Low risk 

Wi 6 Well reserved Low risk 

W21 # # 

Hi Well reserved susceptible 

* Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

** Determined by reference to Gibson etal (1994). 

# Did not appear to fit into any of the floristic communities as defined by Gibson eta1 (1994). 

Table 5.6b. The quantity vegetation complexes that will be permanently cleared and temporarily disturbed within SF65-South 
as a result of the proposal. 

Complex' 	 Vegetation Permanently 	Vegetation Temporarily 
Cleared (ha) 	 Disturbed (ha) 

Bassendean Complex North 0.0358 0.6009 

Cottesloe Complex North 	I  

Karrokatta Complex North 

0.2791 

0.345 

3.2134 

4.0043 

* Vegetation Complexes mapped by Heddle et al (1980). 
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correspond with the gcomorphological units mapped 

by Churehward and McArthur (1980), i.e. the 

Cottesloe and Karrakatta geomorphological units.The 

vegetation complex of the south-western section of the 

Forest was mapped as Cottesloe Complex-North, 

which is predominately closed heaths on limestone 

outcroppings, with a mixture of banksia woodlands and 

low forests on deeper sands. 

Heddle et al. (1980) mapped the vegetation of the 

eastern section of the State Forest 65 North as 

Karrakatta Complex-North, which is predominatch a 

low open forest and low woodland of banksia - Eucaytus 

todriana, with minor occurrences of £ucal;ptvs 

gomphocephola (tuart). 

Vegetation communities mapped along the proposed 

transmission line corridor, i.e. \V6, W 11, WI?, W 13, 

Wl4, Wl6 and Wl7 appear to be components of 

community type 28, Spearwoocl l3anksia attcnuata or 

Banksia attcnua:a-Eucah'ptus woodlands, as described b 

Gibson et al (1994). This community type is 
widcsprcad north of Perth; it is well 

represented within the reserve system, and 
therefore has a low risk conservation status 
(\Voodman Environmental Consulting 2000). 

The heath community H I mapped along the proposed 

transmission line corridor within SF65-North is a 

component of the floristic community 24, northern 

Spcarwood shrublancls and woodlands, as described by 

Gibson Ct al. 1994. This floristic community type 
is well reserved but has been identified as 

susceptible to human activity. 

The woodlands on limestone mapped as W20 along 

the proposed transmission line corridor did not appear 

to flt into any of the floristic communities as defined 

by Gibson et al (1994) and so therefore could not be 

assigned to a floristic community type. However the 

woodlands on limestone are very well 
represented in areas of SF65-North that will not 
be disturbed during this project. 

The shrublancl mapped as SI along the proposed 

transmission line within SF65-North is floristic 

community 26a as described by Gibson et al (1994). 

This community is unreserved and susceptible 
to human activities. The Department of 

Conservation and Land Management also list it as a 

Threatened Ecological Community. However this 

vegetation community does not occur along Western 

Power's preferred alignment within SF65-North, i.e 

the eastern alignment. 

SF65-North was the largest block of vegetation 

surveed along the proposed line route. It was generally 

in a very good condition, with weed invasion restricted 

to the boundaries, track edges and some recently burnt 

areas. The block contains a relatively sniall number of 

existing tracks, which has assisted in maintaining the 

condition of the area. The vegetation within the block 

had a high diversity and variable eOm1)osition due to 

the wide range of soil types encountered. One Declared 

Rare flora taxon was recorded along the proposed 

transmission line corridor, increasing the conservation 

significance of the area. All ofthe plant communities 
mapped along the proposed transmission line 
corridor are represented elsewhere in SF65- 
North (Woodman Environmental Consulting 2000). 

Vegetation Clearing Requirements within 
SF65-North 

Figure 5.3 illustrates an example of the vegetation 

clearing that will occur within SF65-North. Figure 

5.4a provides an overview of the vegetation clearing 

scenarios that will occur within SF65-North. See 

Section 2.4 for further details on vegetation clearing 

scenarios and methods. 

Where-ever possible the transmission line route has 

been aligned within or in close proximity to an exisitng 

access track. As the aerial photographs indicate, the 

transmission line corridor has been aligned in a South to 

North direction along Pickpocket Rd within the Forest, 

thereby utilising an existing track for access, tower 

placement and stringing of the conductor.Thc alignment 

then follows a north-westerly direction within close 

proximity to McCormicks Road within the Forest, 

thereby enabling the utilisation of the road as an access 

track. New access routes to tower sites will be 1)rOvided 

by cut in spurs from MeCormicks Road. Such spurs 

will be no longer than 300m in length. 

Transmission towers will be 50-60ni in height, which 

thereby enables vegetation up to 9m to remain under 

the conductor (wire). Given that the remnant vegetation 

within SF65-North is predominantly low woodlands of 

Banksia, no clearing 'ill be required other than for tower 

sites, tower construction, cut in spurs with a maximum 

length of 300m. 

Table 5 .7a and 5.71) summarise the conservation status 

and quantitY of remnant vegetation that will be 

permanently cleared and temporarily disturbed within 

SF65-North as a result of the l)rol)osal. 

Remnant Vegetation on Private Property between 
Gingin Stock Route Reserve and SF65-North 

Vegetation between the northern boundary of  Gingin 

Stock Route Nature Reserve and Moore River was 

mapped as S4, a tall shrubland dominated by Hakeci 
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trfucatci, which was in very poor condition, with a high 

weed cover and only 12 native Species recorded. Heddle 

et al. (1980) have mapped the vegetation within this 

area as Cottesloe Complex - North. Along this section, 

existing tracks will be utilised for access, with cut in 

spurs where the transmission line route alignment years 

away from existing tracks. Where-ever possible tower 

structures will be placed in degraded areas. 

The route then traverses vegetation mapped as W6 (the 

same as was mapped in Gingin Stock Route Nature 

Reserve) which is a component of community type 28, 

'Spearwood Bankcici anenuaza or Bankski art enuata-E uca?)'ptus 

woodlands', as described by Gibson et al (1994). This 

community type is widespread north ofPerth; it 

is well represented within the reserve system,and 

therefore has a low risk conservation status 

(Woodman Environmental Consulting 2000). The 

southern several hundred metres of this remnant was 

in good condition, but degenerated closer to Gingin 

Brook Road as a result of disturbance by clearing, 

grazing or burning. Along this section, existing tracks 

will be utilised for access, with cut in spurs where the 

transmission line route alignment years away from 

existing tracks. Where-ever possible tower structures 

will be placed in degraded areas. 

Vegetation along the Moore River was mapped as F4, a 

Dense Forest of Eucaltptus rudis, .4lclalcuca rhapiophiIIa 

and &lflkSiO prionoics, over wee1 species. 1-leddle et al. 

1980) have mapped the vegetation within this area as 

Moore River Complex. The vegetation was in very 

degraded condition as it is unfenced and actively grazed 

by cattle and therefore could not be correlated to a 

floristic communit . The degraded condition of 
the vegetation in this area reduces its 
conservation significance, although the Moore 

River mav act as a corridor (Woodman Environmental 

Consulting 2000). Tower structures will be placed in 

degraded areas. However, gi cn the composition of the 

vegetation that occurs within this section of the 

proposed line route, it will be necessary to selectively 

rem ove vegetation within the transmission line 

easement to ensure minimum safety clearances 

are met. 

Table 5.7a. The conservation status of remnant native vegetation within SF65-North that will be traversed by the proposed 
transmission line route. 

Plant Community' Reservation Status" Conservation Status" 

W6 Well reserved Low risk 

Wi I Well reserved Low risk 

Wi 2 

Wi 3 

Well reserved 

Well reserved 

Low risk 

Low risk 

W14 Well reserved Low risk 

W16 Well reserved Low risk 

W17 Well reserved Low risk 

W20 
- 	

- 	Hi 

# 

Well reserved 

# 

Susceptible 

Si unreserved Susceptible 

* Plant communities mopped by Woodman Environmental Consulting Pty Ltd (2000) 

** Determined by reference to Gibson et al (1994). 

# Did not appear to fit into any of the floristic communities as defined by Gibson et al (1994). 
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Table 5.7b. The quantity of vegetation complexes that will be permanently cleared and temporarily disturbed within SF65-
North as a result of the proposal. 

Complex* 	 Vegetation Permanently 	Vegetation Temporarily 
Cleared (ha2) 	 Disturbed (ha2) 

Cottesloe Complex 	 0.5630 	 6.493 

Karrakatta Complex North 	 0.686 	 7.990 

* Vegetation Complexes mapped by Heddle eta1 (1980). 

Remnant vegetation between Moore River and the 

southern boundary SF65-North was found to be 

remnant trees, such as Corymba caloplyiIa, Banksia spp, 

and Nuirsia Iloribunda, over pasture. 'the understorey 

layer had been completely removed. Wherever 

possible, tower structures will be placed in degraded 

areas, and existing access tracks will be utilised, with 

cut in spurs where the transmission line route alignment 

from existing tracks. 

See Figure 5.4a for an overview of the vegetation 

clearing scenarios that vvill occur within this area of 

remnant vegetation. See Section 2.4 for further details 

on vegetation clearing scenarios and methods. 

Table 5.8 summarises the conservation status of 

remnant native vegetation between the northern 

boundary of Gingin Stock Route Nature Reserve and 

southern boundary of SF65-North that will be traversed 

as a result of the proposal. 

Remnant Vegetation between SF65-North and 
Sappers Road 

The very small area of remnant vegetation along this 

section of the proposed transmission line route was 

mapped as D3, Banksia Woodlands in which the 

understorev has been modified to the extent that the 

voocllancl cannot be adequately described. 

See Figure 5.4h for an overview of the vegetation 

clearing scenario that will occur within this area of 

remnant vegetation. See Section 2.4 for further details 

on vegetation clearing scenarios. 

Tabk 5.9 presents the conservation status of remnant 

vegetation between SF65-North and Sappers Road that 

will be traversed as a result of the proposal. 

Remnant Vegetation between Sappers Road and 
Dingo Road 

This area has the largest, most significant remnant 

vegetation on private property in relation to the 

proposed transmission line route. The vegetation, which 

is located immediately north of Sappers Road, was 

mapped as W IS, Low woodland of Banksia arrcnuata 

and Banksia menxesii, and in the low-lying areas W 19, 

an open low woodland of Banksia i1icifsIia over low 

shrubs dominated b .Vanthorrhoca preissli. 

The conservation status and regional representation of 

these plant communities are difficult to determine as 

the available regional studies gcnerall map these areas 

at a vegetation association, rather than a plant 

corn munitv, level. Halpern Click Maunsell (2000) 

mapped the vegetation in the area as 'Banksia 

woodland over heath' and described this 

association as being very widespread in the 

Table 5.8. The conservation status of remnant native vegetation on private property between Gingin Stock Route Nature 
Reserve and SF65-North that will be traversed by the proposed transmission line route. 

Plant Community 	 Reservation Status** 	 Conservation Stcitus** 

Wó 	 Well reserved 	 Low risk 

S4 	 Well reserved 	 Low risk 

F4 	 # 

* Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

** Determined by reference to Gibson et al (1994). 

# Did not appear to fit into any of the floristic communities as defined by Gibson eta1 (1994). 
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Table 5.9 The conservation status of remnant native vegetation between SF65-North and Sappers Road that will be 
traversed as a result of the proposed transmission line route. 

Plant Community 	 Reservation Status 	 Conservation Status 

D3 	 # 	 # 

* Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

# The understorey of the woodland has been so disturbed that little or none of the original understorey is remaining. 

region. it has also been mapped extensively in the 
Department of Defence training area vest of the 
proposed transmission line (ecologia 2000). Banksia 

woodland is also present within the majority of nature 
reserves in the area, although the composition of the 
understorev layer can vary significantly between 
locations (Griffin and Keigherv 1989). 

A smaller remnant further north was mapped asW I 6,a 
component of community type 28, Spearwood Ranksia 

attcnucjta or Banksio atrenuara- Eucaliprus woodlands, as 
described by Gibson ct al (1994). This community 
type is widespread north of Perth; it is well 
represented within the reserve system, and 
therefore has a low risk conservation status 
(Woodman Environmental Consulting 2000). 

See Figure 5.41) for an overview of the vegetation 
clearing scenario that will occur within this area of 
remnant vegetation. See Section 2.4 for further rletails 
on vegetation clearing scenarios. 

Table 5.10 summarises the conservation status of 
remnant vegetation between Sappers Road and Dingo 
Road that will be traversed as a result of the proposal. 

Remnant Vegetation on Private Property between 
Dingo Road and Mimegarra Road 

The majority of the vegetation in this area was found 
to be a dense Banksia Woodland over a very disturbed 
understorev, too modified by fire, clearing or grazing 
to be described and mapped. 

The only area of vegetation in moderate condition was 
a very small area of Shrubland mapped immediately 
south of Dingo Road.This area was mapped as SI/HI 
as it contained many of the dominants from both l)lant 
communities. The Heath community HI is a 
component of the floristic community 24, 
northern Spearwood shrublands and 
woodlands; it is well reserved but has been 
identified as susceptible to human activity 
(Woodman Environmental Consulting ['ty Ltd, 2000). 
The shrubland mapped as SI is unreserved and 
susceptible to human activities. 

All of the areas north of Dingo Road were in poor 
condition, with the understorev layer varying between 
scattered shrubs and weeds and no native shrubs. None of 
the remnants were fully fenced from adjacent grazing land 
and as such had been disturbed over a periol of time. 

See Figure 5.41) for an overview of the vegetation 
clearing scenario that will occur within this area of 

remnant vegetation. See Section 2.4 for further details 
on vegetation clearing scenarios. 

Table 5.11 summarises the conservation status of 
remnant vegetation between Dingo Road and 
Mimegarra Road that will be traversed as a result of 

the proposal. 

Table 5.10 Conservation Status of remnant native vegetation between Sappers Road and Dingo Road that will be 
traversed as a result of the proposed transmission line route. 

Plant Community* 	 Reservation Status** 	 Conservation Status** 

W16 	 Well reserved 	 Low risk 

W1  	# 	 # 

W19 	 # 	 # 

* 	Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

** Determined by reference to Gibson eta1 (1994). 

# 	Difficult to determine as available regional studies generally map these areas at vegetation association level 
rather than plant community level (Woodman Environmental Consulting Pty Ltd (2000)) 
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Table 5.11 Conservation Status of remnant native vegetation between Dingo Road and Mimegarro Road that will be 
traversed as a result of the proposed transmission line route. 

Plant Community 	 Reservalion Status 	 Conservation Status 

Hi 	 Well reserved** 	 Susceptible** 

Si 	 Unreserved*** 	 Susceptible*** 

* 	Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

** Determined by reference to Halpern Glick Maunsell (2000) 

Determined by reference to Gibson etal (1994). 

Remnant Vegetation on Private Property and 
Vacant Crown Land between Tiwest joint Venture 
and properties adjacent to Mimegarra Road 

Within this section seven plant communities were 

mapped within the Vacant Crown Land, they being F5, 

1:6,W5,W51), S5, 114 and H5. 

Forests F5 and F6 were mapped in drainage lines and 

depressions on Vacant Crown Land. Plant community 

F5 was also mapped by Halpern Glick Maunsell (2000), 

on Vacant Crown Land in several areas to the east and 

vest of the proposed transmission line route. Eucayprus 

decipiens is common near Jurien and north-west of 

F.neabba, with restricted distribution within the vicinity 

of the transmission line (Brooker and Kleinig 1990). 

F5 distribution within the reserve system is 
unknown, and it is likely to be poorly 

conserved. A small pocket has been mapped within 

the Southern Beekeepers Reserve (Burbidge and 

Boscacci 1989), although the composition of the 

understorey in this area would be difkrent to that 

mapped along the transmission line route. 

The Eucalyptus rudis Woodland of F6 is locally 
and regionally restricted due to its narrow 
linear nature. Woodlands of these types in drainage 

lines and swamps have been recorded in Reserve 

#27993 (Halpern Glick Maunsell (2000), and Reserve 

#272 16 and Wongonderrah Nature Reserve (Crook 

etal. 1984). 

The conservation status and regional representation of 

the Banksia Woodland community W5h is difficult to 

determine as the available regional studies generally 

map these areas at a vegetation association, rather that) 

a plant community, level. Halpern Glick Maunsell 

(2000) mapped the vegetation in the area as 'Banksia 

woodland over heath' and described this association as 

being very widespread in the region. It has also been 

mapped extensively in the Department of Defence 

training area west of the proposed transmission line 

(eeologia 2000). Banksia woodland is also present 

within the majority of nature reserves in the area, 

although the composition of the understorev layer can 

vary significantly between locations (Griffin and 

Keigherv 1989). 

The Shrubland S5 is a component of Wet Heath Super 

Group Ill as described by Griffin and Keigherv (1989). 
These wet heaths are widespread in the Moore 
River National Park and Namming Nature Reserve. 

The majority of the remnant vegetation within the 

Vacant Crown Land (VCL) was in very good condition. 

All remnants on private property within this section 
were mapped as disturbed communities as the condition 

of remnants varied between moderate and poor. 

See Figure 5.4b for an overview of the vegetation 
clearing scenario that will occur within this area of 

remnant vegetation. See Section 2.4 for further details 

on vegetation clearing scenarios. 

Table 5. 12 summarises the conservation status of 

remnant vegetation on private property and vacant 
crown land betweenTiwest Joint'vnture and properties 

adjacent to Mimegarra Rd that will be permanently 
cleared and temporarily disturbed as a result of 

the proposal. 

Remnant Vegetation on Tiwest Joint Venture Lease 

Extensive areas at the northern end of the proposed 

transmission line route have been cleared for mining.A total 

of seven plant communities were decscribed and mapped 

along the proposed transmission line route by Mattiske 

Consulting Pty Ltd (1 997) .The plant communities mapped 

were la.l, la.2, Ib, Ic, lf, 3aand A. 

Mattiske Consulting Ptv Ltd (1997) discussed the 

conservation significant of the plant communities in 

the Tiwest lease area; the report states that all are 

well represented locally and regionally within the 

reserve system. 

See Figure 5.4b for an overview of the vegetation 

clearing scenario that will occur within this area of 

remnant vegetation. See Section 2.4 for further details 

on vegetation clearing scenarios. 
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Table 5.12 The conservation status of remnant native vegetation between Tiwest Joint Venture and properties adjacent to 
Mimegarra Rd that will be traversed as a result of the proposed transmission line route. 

Plant Community Reservation Status Conservation Status 

F5 Unknown Likely to be poorly conserved** 

F6 Recorded in Reserves** Unable to determine**** 

W5 Recorded in Reserves and Unable to determine**** 
Moore River National Park** 

S5 Widespread in Unable to determine**** 
Moore River National Park* * 

* 	Plant communities mapped by Woodman Environmental Consulting Pty Ltd (2000) 

** 	Woodman Environmental Consulting Pty Ltd (2000) 

Determined by reference to Gibson etal (1994). 

* * * * Conservation significance of plant communities mopped along the line route could not determined as current 
available studies all discuss vegetation at different levels of detail, thereby making specific comparisons not 
possible 

Table 5.13 The regional significance of the remnant native vegetation that will be traversed on the Tiwest Joint Venture 
Lease as a result of the proposed transmission line route. 

Plant Communities* Well Represented Locally and Regionally within the Reserve 
System** 

lal YES 

1a2 YES 

lb YES 

le YES 

H YES 

30 YES 

3k YES 

* 	Plant communities described and mapped by Mattiske Consulting Pty Ltd (1997) 

** Described by Mattiske Consulting Pty Ltd (1997) 

Table 5.13 provides details on the significance of 
remnant vegetation on the Tiwest Joint Venture lease 
that will be permanently cleared and temporarily 
disturbed as a result of the proposal. 

5.2.1.2 Declared Rare Flora, Priority Listed 
Flora and other Significant Flora 

EPA Objective: 

"Protect Declared Rare and Priority Flora consistent with 
the provisions of the Wildlife Conservation Act 1950, and 
the Commonwealth Endangered Species Act." 

"Protect otherflora of conservation signflcance."  

Description of Potential Impact 

Construction and maintenance of the proposed 
transmission line has the l)otential  to adversely impact 
rare, priority and other flora of conservation 
significance occurring within the proposed corridor 
alignment. Such impacts could be due to: 

Clearing for tower construction and access to tower 
sites. 

Increased access - the creation of vehicle access into 
previously isolated areas will allow entry into these 
areas by non-Western Power personnel. This may 
increase the risk of vehicles driving into areas of 
vegetation containing significant specics. 

SECTION 5: ENVIRONMENTAL FACTORS AND MANAGEMENT STRATEGIES 

WESTERN POWER I MARCH 2001 1 82 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

Risk of lIre - construction activities have the potential 

to cause fires in the densely vegetated areas. 

Other threatening processes potentially associated 

with transmission line construction and maintenance 

activities such as Phvtophthora cinnamomi and 

weed spread. 

One population of Declared Rare Flora (DRF) species 

was identified within the proposed transmission line 

corridor. Tower placeme!)t and the location of access 

along the proposed transmission line corridor will be 

designed to avoid clearing of the Declared Rare species 

recorded along this route. 

Three Priority Listed Flora (PLF) species were 

identified within the proposed corridor in Vacant 

Crown Land south of the Ti West Joint Venture Lease 

area. However a wide fircbreak exists in this area close 

to the proposed alignment that will provide access for 

construction and maintenance activities. 

No other PLF species or species of significance were 

identified within or close to the proposed corridor. A 

Priority 4 species, one Threatened Ecological 

Community (as defined by the [)cpartnient of 

Conservation and Land Management) and one other 

plant community not well represented in State Forest 

was identified in SF65-North within an alternative 

alignment (i.e. the western alignment within SF65-

North) considered for the proposal. However this 

alternative alignment through SF65-North has now 

been discarded. 

Legislation enacted to protect DRF and other significant 

flora is contained within the following Acts and 
Regulations: 

Conservation and Land Management Act 1986 (IC-I) 

111ldlifc Conservation let /950 (IC-I) 

Declared Rare Flora section 23F 

Protectec/fiora on crown land 23B(l) 

Environmental Protection and Biodiversitv Conservation -let 

(1999) Commonwealth (EPRC Act) 

Policies and guidelines designed to protect DRF and 

other significant flora are: 

Western Australian Environmental Protection 

Authority Position Statement No. 2 December 2000 

"Environmental Protection of Native Vegetation in 

Western Australia - Clearing of Native Vegetation, 

with Particular Reference to the Agricultural Area" 

Department of Conservation and Land Management 

Policy Statement No. 9 December 1992 

"Conservation ofThreatened Flora in the Wild" 

The threat of destruction or taking of DRF exists at 

one location along the proposed transmission line. 

Within SF65-North one DRF species, Anigozanthos 

humilis subsp. chrrsanthus, was identified. 

The Western Power Environmental Management 

System (EMS) identifies the following activities as 

potentially causing the loss or destruction of DRF: 

Selection/location of the transmission line corridor, 

Vehicle movement for corridor investigations and 

survey, 

Machine clearing of vegetation, 

Burning of clearing products/debris, 

Creation of new access for construction and 

maintenance, 

Vehicle movement for construction and maintenance. 

E'otcntial threats from Phvtophthora cinnamomi and 

weed spread resulting from the proposal would also 

need to be managed to prevent loss of any Declared 

Rare lnigozanthos humilis subsp. chiysanthus plants. 

Loss of the Anigozanthos humus subsp. chzysanthus plants 

would he significant because in total there are 13 

recorded populations of Anigonthos humilis subsp. 

chrvsanthus, not including the 3 plants recorded on the 

proposed Pinjar to Catahy transmission line corridor. 

The 13 populations total approximately 2474 individuals. 

Management Strategies 

A vegetation and flora survey was commissioned by 

Western Power to identify any significant species 

including rare and priority species within or close to 

proposed transmission line corridors. The results of 

this survey were used in line route selection and 

transmission line design to avoid impacts on populations 

of rare, priority or significant species. The results of 

this survey are provided in detail in Section 4.5. 

The results of this vegetation and flora survey will form 

the basis for strategies to protect significant flora. 

Specifications for contractors employed (luring 

construction will require compliance with conditions 

necessary to protect significant flora. 

Though the Anigozanthos humilis subsp. chrysanthus DRF 

population occurs on the centreline of the proposed 

transmission line corridor, realignment of the proposed 

transmission line corridor population is not considered 

necessary. The construction and maintenance activities 

associated with this project will not require any vehicle 

access or clearing in the vicinity of the DRF population. 

Towers will not be located close to the population and 
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The following lists the breakdown of populations per land vesting: 

Land Vesting 	 Populations Number of Plants 

Westroil 3 307 

Shire 8 251 

MRDWA 2 15 

NPNCA 2 469 

Private 4 1432 

TOTAL 19 2474 

* Note: Some populations extend across property boundaries and land vestings. 

access to tower sitcs closest to the DRF population vill 
be several hundred metres from the population, along 
McCormicks Road within State Forest 65 North. 
Though the conductor will need to be strung over the 
top of the population (as it is on the centreline of the 
proposed transmission line alignment), precautions will 
be taken (luring the stringing operation to ensure no 
disturbance to the DRF population.lhe population will 
be fenced during stringing operations and the draw 
wire, used to raise the conductor up to the tower 
supports, will initially be laid on the ground outside 
the population then raised up to avoid the fenced area 
containing the DRF population.  

As mentioned above, populations of Priority species 
were found within the proposed corridor south of the 
Ti West Joint Venture Lease area. These Priority species 
will be protected by locating towers and access routes 
away from them. This is possible because of the 
existence of a wide firebreak in this area close to the 
centreline of the proposed transmission line corridor 
that will provide access for construction and maintenance. 
Also because the Priority species are not located on the 
centreline of the proposed corridor, conductor stringing 
operations will not affect the populations. An exclusion 
zone will be imposed around significant environmental 
features including Priority species ton ensure towers are 
not located close to these features. 

Strategies for protection of DRF, Priority and significant 
flora will be contained in the Environmental 
Management Plan for the construction and maintenance 
of the proposed transmission line and will include: 

Minimising vegetation clearing by using existing 
tracks and cleared land for construction wherever 
possible. No vegetation clearing will be permitted 
in the vicinity of the Anigozanthos humilis subsp. 
chrysanthus population. 

The placement of towers and new access to prevent 
the clearing of significant flora species and to 
minimise the risks of clearing significant flora species. 
No towers will be placed within a predetermined 
buffer zone of the DRF population. 

Conducting vegetation and flora surveys of any 
additional access routes to tower positions required 
for construction. 

Marking the location of all Declared Rare in the field 
to assist in their 

Taking all necessary precautions to prevent accidental 
fires. 

The temporary fencing of the .1nigozanthos humilis 
subsp. chrrsanthus population during construction to 
prevent accidental disturbance. 

The recording of the population of .4nigozanthos 
humilis subsp. chrysanthus in the Department of CALM 
database and in the VVcstcrn Power EMS. The entry 
of appropriate management procedures into the 
'Western Power EMIS and the use of appropriate 
signage in the field to alert maintenance crews to 
the risk of impacting on the DRF population. 

Construction through Vacant Crown Land south of 
the Tiwest lease area utilising all available tracks and 
fire-breaks to minimise clearing as the vegetation in 
this area is in very good condition. 

The investigation and control of threatening processes 
such as Phvrophthora cinnamomi and \Vcedl spread. 

The proponent will commit to control all activities 
of its employees, agents and Contractors to ensure 
that all construction and maintenance personnel 
adhere to conditions imposed by the project EMP. 

With respect to the threatening processes such as 
Phytophthora cinnaniomi on DRF, the Wildlife Protection 

Branch of the Department of CALM indicates that 
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whilst it is unlikelv that lnigozanthos hunñlis subsp. 

chi;sonrhus is SUScC1)til)le to Pliytophthora cinnamonñ, no 
research has been conducted to confirm the 
Ph_itophthora cinnamomi susceptibility status of this 
species. A precautionarY approach will be adopted to 
ensure that the risk of spread of Phvtopinhora cinnamolni 

into the vicinity of the DRF population is minirniscd. 
The risk of spread of Plurophihora cinnamoini will be 
controlled along the entire length of the proposed 
transmission line corridor. Advice from the Wildlife 
Protection Branch also indicates that the threat from 
introduced weeds should be minimal provided 
vegetation disturbance in the vicinity of the DRF 
population is minimisecl. 

Given that only a single population of DRF and no 
prioritY or other significant species have been identified 
within the proposed corridor, the EPA objectives for 
DRF, Priority Listed and other significant flora should 
be met provided appropriate management strategies 
are developed and applied during transmission line 
construction and maintenance activities. 

5.2.1.3 Weeds 

F.PA Objective: 

"Ensure that regional/v signi/icantfioro and vegetation are 

adequately protected ftoni  the spread of weeds." 

Description of Potential Impact 

Large areas of Western Australia are infested with 

noxious weeds. Seeds and other plant material from 

these weeds can be transported over sections of a 

transmission line corridor and thereby infest areas of 

previously uninfested land. Common transport 
methods are through burrs attached to rubber tvres or 
seeds and plant matter contained in muddy soil attached 
to mud Imps and the underside of vehicles. 

Transmission corridors generally traverse individual 
pro pertv, catchment and local authority boundaries so 
weed spread may occur at local and regional levels. 
Burrs such as double gees (Emex australis) can easily 
attach to rubber t\Tcs, however many kilometres can 
be travelled before they are dislodged. Weed seeds 
collected in soil adhering to vehicles may also be carried 
many kilometres until the soil falls off allowing 
transport much greater distances than by natural 
elements (such as wind). 

Weed seeds transported into areas of native vegetation 
may degrade the quality of that vegetation, part icularlv 
if transport is associated with disturbance activities such 
as vegetation clearing. Habitat disturbance allows the 
recruitment of non-native species, partiCUlarIv exotic 
weeds to the detriment of native species and native 
plant communities. 

The Western Power Environmental Management 
System (EMS) describes the following legislation and 
guidelines to protect the environment from threats 
posed by the spread of weeds: 

Noxious Weeds Regulations, 1973 Agriculture and 
Related Resources Protection Act 1976 Codes of 

Practice 

The most significant aspect of the proposal having the 
potential to spread weeds is increased vehicle access. 
The creation of vehicle access will allow access by 
Western Power employees and Western Power 
representatives, including contractors and non-Western 
Power personnel. This may increase the spread of weeds 
during Western Power construction and maintenance 
activities, as well as through the use of new access by 
members of the public. 

Any activities associated with the construction and 
maintenance of the proposed transmission line having 
the potential to transport plant material present a risk 
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of spread of weeds. Activities relevant to the proposal, 

associated with transmission lines and iclentif'ied in the 

Western Power Environmental Management System 

(EMS) as potentially contributing to the risk of weed 

spread are: 

Selection/location of the transmission line corridor, 

Vehicle movement for corridor investigations and 

survey, 

Machine clearing of vegetation, 

Creation of new access for construction and 

maintenance, 

Vehicle movement for construction and maintenance 

A total of thirty two weed species were recorded in 

the vegetation surveyed along the proposed 

transmission line corridor. None of these were 

Declared Weeds, as listed by Agriculture Western 

Australia. The majority of weed species, most of which 

are common and non-aggressive, were reeorded in 

unfenced remnants on private prO)erty and along 

existing tracks and fircbreaks. Within the Gingin Stock 

Route Reserve, SF65-South and SF65-North weeds had 

also invaded into recently burnt areas, as burning 

creates open ground into which weed spores can 

germinate. The limestone communities mapped (S4, 

SI/HI) appear to be the most susceptible to weed 

invasion as all of these areas contained some annual 

weeds. The high cover of bare ground around limestone 

outcropping in these communities provides suitable 

habitat for weed spores. 

The northern end of SF65-South, SF65-North and the 

Vacant Crown Land towards the northern end of the 

ip°' transmission line corridor all contained large 

blocks of vegetation relatively unaffected by weeds. 

l-lvgiene measures should be put in place to ensure 

weeds are not spread into these areas (luring 

construction and maintenance activities. These should 

include ensuring all vehicles are clean prior to entering 

vegetated areas, and not allowing any soil movement 

between blocks of vegetation and agricultural areas. 

Management Strategies 

In order to determine the weed infestation status of 

the proposed transmission line corridor, Western Power 

commissioned consultants Woodman Environmental 

Consulting to conduct a survey to identify the type 

and location of weed species located within or 

proximate to the proposed transmission line corridor. 

The results of this survey are provided in detail in 

Section 4.5 and Woodman Environmental Consulting 

(2000). The survey identified large undisturbed areas 

of remnant vegetation free of introduced weed species. 

Management strategies will aim to minimise the spread 

of weeds into these undisturbed areas. Management 

will also aim to minimise the spread of weeds on 

1)rivatelv owned agricultural land. 

Measures will include ensuring all vehicles are clean on 

entry to the transmission line corridor, ensuring that 

construction and operations activities do not move soil 

and plant material along the transmission line corridor, 

and minimising the creation of new access patli'ays. 

The project EMP will contain strategies to minimise 

the risk of spreading weeds. These strategies will 

include: 

The minimising of vegetation clearing and the use 

where possible of existing tracks and cleared land 

for construction and maintenance access; 

The certification of all vehicles commencing work 

on the project as weed free (ic. clean and free of any 

dirt that could carry weed spores and seeds); 

The prohibition of soil movement or movement of 

plant material between agricultural areas and areas 

of native vegetation;  

The location of the transmission line corridor on the 

western edge of the Gingin Stock Route Reserve as 

this side is the most disturbed. 

Specifications for contractors employed on this project 

will require compliance with conditions related to weed 

spread, outlined in the project EMP, and any contract 

emploec or agent will be remOvedl from the 

construction site for a breach of these conditions. 

Post construction audits will be conducted to 

determine the status of weed spread along the 

transmission line corridor. Where approl)riate  remedial 

action will be taken to eradicate any weeds introduced 

by construction and maintenance activities. 

Provided appropriate management strategies are devised 

and adopted during construction and maintenance 

activities the EPA objective to "Ensure that regionally 

significant flora and vegetation are adequately protected 

from the spread of weeds", should be met. 

Commitment 5: 

Prepare a weed management plan that addresses: 

Appropriate hygiene techniques to Control the spread of 

noxious and environmental weeds along the proposed 

transmission line corridor between areas ofnative vegetation 

on agricultural land. 

The conduct of post construction audits. 

JJ'here necessary the eradication of introduced weeds. 
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Commitment 6: 

linpienient the approved treed management plan referred 

to in Coznntirtrncnt 5. 

5.2.1.4 Dieback (Phytophthora Cinnamomi) 

EPA Objective: 

Ensure that regonalitsi gnfkant Jiora and vegetation are 

adequateiv protecredfroin the spread ojdieback". 

Description of Potential impact 

Phyrophthora. cinnamomi (dieback) is a largely soil-borne 

pathogen that invades and destroys the root and root 

collar cells of susceptible species primarily from the 

plant families Proteaccac, Epacridaceac, Dilleniaccac, 

Papilionaceae, Xanthorrhocaceac and Mvrtaceae. It is 

for this reason that it is often referred to as a root and 

collar rot pathogen. The pathogen is commonly spread 

in infested soil material during road construction and 

other soil disturbing activities, and in water via both 

surface and sub-surface drainage. The pathogen also 

spreads within root systems and from plant to plant 

via root to root contact. Spread of the pathogen upslope 

within and between root systems has been measured 

at one metre per year under ideal conditions in the 

jarrah (Eucalyptus marginata) forest (Department of 

Conservation and Land Management 19991)). Rates 

of spread upslope in Bassendean Dune Banksia 

Woodland have been measured at 1.2 in per year (Hill 

et al. 1994). Spread of the pathogen across and down 

slope can be rapid depending on slope, soil type, 

vegetation type and drainage patterns. 

The spread of the pathogen has been conclusively 

attributed to the movement of soil on motor vehicles, 

machinery and equipment. The key factor in soil 

movement is the accumulation of soil on vehicles, 

machinery and equipment through compaction or 

adherence with moisture. 

Legislation has been enacted to protect the 

environment from threats posed by activities having 

the potential to introduce the pathogen into uninfested 

areas. The relevant requirerncnts/ legislation are listed 

in the Western Power EMS Legal and Other 

Requirements Database and include: 

Conservation and Land .11anaqement Act /984 (hA) 

Department of Conservation and Land Management 

Policy Statement No. 3 December 1998 "Management 

of Phvtophthora and Disease Caused by it". 

The threat of P cinnamomi infestation from activities 

associated with the proposed transmission line exists 

over the entire length of the transmission line corridor 

between l'injar and Catabv, except in areas already 

infested with P. cinnamomi. Assessment of this impact 

was conducted over the entire length of the proposed 

transmission line corridor. 

The risk of dieback spread is high if a transmission line 

corridor crosses boundaries between infested and 

uninfested areas, particularly where conditions are 

conducive to soil adherence to vehicles and equipment 

used for construction and maintenance. The proposed 

transmission line corridor is located almost entirely in 

well-drained sandy soil, except at several locations close 

to Catabv in the proximity of land subject to seasonal 

inundation. 

Any activities associated with the construction and 

maintenance of the proposed transmission line having 

the potential to transport soil or root material present 

a risk of spread of the pathogen Activities relevant to 

the proposal, associated with transmission lines and 

identifled in the Western Power EMS as potentially 

contributing to the risk of diehack spread are: 

Selection/location of the transmission line corridor, 

Vehicle movement for corridor investigations and 

survey, 

Machine clearing of vegetation, 

Burning of clearing products/debris, 

Creation of new access for construction and 

maintenance, 

Vehicle movement for construction and maintenance, 

Foundation works 

The potential impacts of introducing P cinnamomi to 

the proposed transmission line corridor will vary 

depending on the location and site characteristics of 

the introduction. The proposed transmission line 

corridor, being located primarily on Spearwood Dune 

system has well drained soils with limestone a common 

feature as a basement material or present at the surface. 

The risk of P cinnamomi establishing disease foci along 

this route option is low. Risk increases with moisture 

status of the soils and is greatest in low wet areas such 

as swamps, drains and creeks (Hill et al. 1994). 

The potential impact on the vegetation along the routes 

should P. cinnamomi be introduced could be extreme, 

especially in the lower, moist portions of the 

transmission line corridor. Infested areas in Bassendean 

Dune Banksia 'Woodlands tend to have a high impact 

with extreme modification of 1)0th the overstorcv and 

understorev (Hill et al. 1994) 
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Management Strategies 

in  order to determine the P cinnamomi infestation status 

Western Power commissioned consultants \Voodman 

Environmental Consulting to conduct a dtebacksurvev 

of the proposed transmission line corridor. The results 

of this survey are prOvidc(I in dctail in Section 4.5 and 

Woodman Environmental Consulting (2000). The 

dieback survey identified large uninfested areas of 

remnant vegetation, unmterprctable areas mainly on 

cleared agriculture land and a single infested area at 

the Moore River crossing. 

The uninfested areas will be regarded as protectable 

and a hygiene plan will be devised to protect these areas 

from infestation. Measures will include ensuring all 

vehicles entering protectable areas are clean on entry 

and those Operations within protectable areas do not 

move soil along the transmission line corridor. 

Specifications for contractors eml)lovc(l  on this project 

will require compliance with conditions outlined in the 

hygiene plan and any contract employee or agents will 

be removed from the construction site for a breach of 

these conditions. 

The project EMP will contain strategies to minimise 

the risk of spreading of P cinnarnomi during construction 

and subsequent maintenance activities. These strategies 

will include: 

The preparation of a P cinnamomi hygiene plan that 

takes into account land tenure, vegetation condition 

and identified access routes; 

Development of this hygiene plan to the satisfiction 

of CAlM prior to commencement of construction 

activities. Consultations with CALM will address the 

issue of controlling public access during and after 

construction of the transmission line; 

Inclusion in the plan of specific strategies addressing 

post construction activities associated with 

transmission line maintenance; 

Undertaking construction and where practicable, 

maintenance and ground inspection activities during 

dry soil conditions; 

Conduct of all activities within the Tiwest Joint 

Venture lease in accordance with the company's 

Dieback Management Plan; and 

The use of water doserl with Sodium hpochlorite 

for dust suppression and/or fire fighting to prevent 

the accidental introduction of P cinnamomi. 

Given the relatively low risk of the spread of 

P cinnamomi because of soil and moisture conditions 

along the proposed transmission line corridor, the EPA 

objective to "Ensure that regionally significant flora and 

vegetation are adequately protected from the spread 

of dieback", should be met provided apl)rol)riate 

management strategies are developed and adopted. 

Commitment 7: 

The proponent ui/I prepare a Phvtophthora hygiene 

management plan bascd on the protectable areas protocol 

that addresses: 

land tenure, vegetation condition and identified access 

routes; 

specific strategies addressing post- construct ion activities 

associated with transmission line maintenance: 

the conduct of all activities within the Ti west Joint knture 

lease in accordance with the companu 's Diehack 

Ilanagement Plan. 

Commitment 8: 

Implement the approved Ph;tophthora luyJiene management 

plan rfcrred to in committment 7. 

5.2.2 Fauna/Specially Protected (Threatened) 
Fauna 

EI'A Objectives: 

'I lain tam n the species abundance, diversity and geographical 

distribution of fiwna" 

"Protect Speciallu Protected ,Threatcned and Priority Fauna 

and their habitats, consistent with the provisions of the 

fl'ildlife Conservation Act 19.50 and the Commonwealth 

Environmental Protection and Biodiversitv Act 1999" 

Description of Potential Impacts 

The most significant pressure affecting fauna species 

within the State is the modification of wildlife habitat 

(Department of Environmental Protection, 1998). 

Habitat can be defined as the specific type of place 

where an animal lives.The quality of the habitat depends 

on how well the available habitat meets the organsims' 

requirements for survival and reproduction 

(Environment Australia, 1997). 

The proposed transmission line route has the potential 

to modify habitat through such processes such as 

clearing of native vegetation and the introduction and 

spread of feral animals, veecls and diseases. There is 

also the potential for birds striking transmission lines 

along some areas of the proposed transmission line. 

SECTION 5: ENVIRONMENTAL FACTORS AND MANAGEMENT STRATEGIES 

WESTERN POWER I MARCH 2001 1 88 



PROPOSED PINJAR TO CATABY TRANSMISSION LINE 

PUBLIC ENVIRONMENTAL REVIEW 

Clearing of Native Vegetation 

The clearing of native vegetation can have an associated 
loss of mammals, birds and other animals which depend 
upon sufficiently large areas oihealthv native vegetation 
for food and shelter (Environmental Protection 
Authority, 2000). 

Wetlands provide important habitats for vaterbird for 
a variety of activities, which include feeding, breeding, 
nesting and moulting. Waterhird breeding success is 
compromised as a result of clearing and degradation 
of fringing and littoral wetland vegetation through the 
loss of habitat and increased vulnerability to predation 
by a range of species including cats and foxes. 

The proposed line route l)5SC5  through several areas 
of native vegetation, the most critical being S1765 North, 
the crossing of the Moore River and a complex of 
wetlands in the region south-west ofTiwest's Minesite 
(Bamford 2000). 

Activities that have the potential to temporarily 
disturbed or permanently clear native are: 

(luring the construction phase of the project, and 

the maintenance of a service track and clearance 
between transmission lines and vegetation. 

Strategies to Minimise the Clearing of Native 
Vegetation 

Through the strategies listed below, the total amount 
of native vegetation along the 123km proposed 
transmission line route that will be l)ermanently  cleared 
as a result of this proposal is approximately 2.86 ha 
and approximately 37.6ha will be temporarily 
disturbedl. See Section 5.2. I on area specific details 
regarding vegetation clearing scenarios. 

Strategies to miminise the clearing of native vegetation 
are: 

avoiding areas of significant habitat such as Tuart 
forests along the western side of SF65-North and 
the wetlands north-east of Pinjar; 

aligning the transmission line wherever possible 
alongside or in closeproximity to existing access 
tracks - thereby minimising vegetation clearing. 

aligning the transmission line wherever possible in 
pine plantation (e.g. SF65-South) or cleared land; 

placing tower structures in areas where vegetation 
has already been cleared or is degraded (e.g. the 
western rather than the eastern side of Gingin Stock 
Route Nature Reserve); 

transmission towers will be 50-60m in height, which 
thereby enables vegetation up to I Sm to occur under 
the conductor (wire). This in effect means that in 
areas of Banksia woodlands typical of most of the 
proposed alignment, no clearing will be required 
other than for access and tower sites (see Section 
).4 and Section 5.2.1.1 for details on vegetation 
clearing requirements along different sections of the 
proposed line corridor); 

where a transmission line traverses a wetland (Section 
5.2.3.1), existing tracks located near the wetlands 
will be utilised for access during construction and 
maintenance activities; 

where the transmission line traverses or passes near 
a wetland, all tower structures will be placed outside 
of a 50 metre vegetation buffer surrounding the 
wetland's dependent vegetation. 

Introduction and spread offeral animals. 

Feral animals, such as foxes and cats, not only prey upon 
native fauna and compete with native fauna for food, 
shelter and water, they also graze native vegetation and 
destroy wildlife habitat (Department of Environmental 
Protection, 1998). 

The proposal has the potential to improve the migration 
of feral animals through the creation of new access 
tracks during the construction and maintenance phase 
of the project. 

Strategies to Minimise the Potential for the 
Introduction and Spread of Feral Animals. 

aligning the transmission line wherever possible 
alongside or in close proximity to existing access 
tracks - thereby minimising the creation of new access 
tracks for kral animal access. 

Introduction and spread of weeds and diseases 

Weeds constitute a major threat to remnant bushland 
as they compete with native plants for nutrients and 
light, with some weed species smothering native 
vegetation thereby reducing the value of native 
vegetation for native fauna. 

Pb;torhthora cinnomom (dieback) is a major threat to 
biodiversity and the ecological functioning l)00 55C5  

of many ecosystems, resulting in impacts to ecological 
communities significant for their importance as habitat 
for native fauna. 

The proposal has the potential to introduce and spread 
weeds and diseases through activities such as: 

vehicle movement for construction and maintenance; 
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machine clearing of vegetation; and 

the creation of new access for construction and 
maintenance 

Strategies to Minimise the Potential for the 
Introduction and Spread Weeds and Diseases. 

Sections 5.2.1.3 and 5.2.1.4 detail the strategies that 
will be employed to minimise the potential for the 
introduction and spread of weeds and diseases. This 
includes the to development and imj)lemcntation of 
and EMP that addresses appropriate hygiene techniques 
to control the spread of weeds and diseases along the 
proposed transmission line corridor between areas of 
native vegetation and agricultural. 

Minimising the Potential for Birds Striking 
Transmission Lines. 

Incidents of birds striking transmission lines are rare, 
however this can occur where large bird populations 
are concentrated, such as at water bird breeding 
colonies (Bamford, 2000). The transmission line 
crossing of the Moore River may be one location where 
there is the potential for bird-strikes to occur, as 
vaterbirds such as Black Swans, clucks and cormorants 

mav regularly fly along the river. Also, Emu Lake, 
south-west ofTiwest's Minesite, appears to be the site 
of a waterbird colony and Straw-necked Ibis are 
regularly seen flying in the region. It is not anticipated 
that there will be a significant number of bird strikes 
with the proposed transmission line, howcver\Vestern 
Power will monitor the occurrence of such events and 
will if necessary institute appropriate measures, such 

as bird diverters, to reduce the incidence of bird-strikes. 

5.2.3 WeHands and Water Courses 

5.2.3.1 Wetlands 

Description of Potential Impacts 

Transmission line construction and maintenance 
activities have the potential to impact on wetland 
ecosvtems through the removal or disturbance of 
riperian zone and buffer vegetation surrounding a 
wetland or wetland system. Such wetland vegetation 
performs important functions such as: 

maintaining good water quality within a wetland by 

reducing sediment, nutrient and pollutant loads in 
runoff entering the wetlands; 

provide feeding and breeding habitats and shelter for 
wetland fauna;  

minimise the invasion of weeds; and 

contribute to wildlife corridors between the wetland 

and adjacent wetlands or hushlands. 

Where-ever possible the transmission line route was 

aligned to avoid wetlands including EPI' lakes. As such 

all EPP lakes in the area have been avoided, however, 

to the north of the line route, the proposed transmission 

line route does traverse one dampland located 

approximately 2km north west of the intersection of 

Mimegarra Rd and Dingo Rd in Dandaragan  as well as 
passes through a complex of sumplands and damplands 

in the vicinity of Mimagarra Road up to the Tiwest 

Minesite. These wetlands have not been evaluated 

therefore a conservation status has not been determined 

for each. 

Management Strategies 

The WRC were consulted regarding the alignment of 

the transmission line through the above-mentioned 

wetland areas and have advised that Western Power's 

management strategies for the area are appropriate and 

acceptable to the WRC. The WRC have also advised 

that it would not be necessary for Western Power to 

arrange to evaluate the wetlands as the management 

strategies proposed would result in no impacts on the 

wetlands (Smith, 2000). 

The management strategies involve the following:  

using existing tracks located near the wetlands as 

access for construction and maintenance activities; 

where the transmission line traverses or passes near 

a wetland, all tower structures will be placed outside 

of a 50 metre vegetation buffer surrounding the 

wetland's dependent vegetation; and 

all construction and maintenance activities will occur 
in dr' conditions. 

5.2.3.2 Wafer Courses 

EPA Objective: 

"Maintain the in: cgrin;f inctions and environmental values 

of rivers, creeks and ephemeral streams." 

Description of Potential Impacts 

Transmission line construction and maintenance 

activities have the potential to impact on the ecology 
of river systems through the removal or disturbance of 
emergent and terrestrial vegetation (riparian 
vegetation) along banks of watercourses. Such 
vegetation provides habitat both terrestrially and in-
stream, through the pr0ision of large woody debris. 
The vegetation may also act as corridors and provide 
safe cover for the movement of fauna between areas of'  
remnant bushland. 
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The removal of riparian vegetation may also lead to 

erosion of the banks and bed of the watercourse as the 

roots of the riparian vegetation provide stability to 

watercourse banks, enabling them to resist the erosive 

power of the flowing water. This can be 1artiularly 

common where the root zone has been undercut. 

The removal of vegetation within areas where 

widespread clearing in a catchmcnt has occurred can 

be problematic as the increased rate and amount of run-

off may increase the erosive power and the potential to 

undercut the stream hank, particularly at the outside 

of the meander bends (WR C, WaterwavsVvA Program: 

Managing and enhancing our waterways for the future). 

The proposed transmission line route traverses the 

Moore River west of Junction Bridge in Gingin, and 

heads directly north from this point.Vegctation surveys 

of the area found that the vegetation was a dense forest 

of Eucalyptus rudis, Melalcuca rhaphiophylia and 

Banksia prionotes over weed species, however the 

vegetation is in poor condition as it is unfenced and 

actively grazed by cattle. 

Management Strategies 

Western Power has consulted with the 'NRC 

regarding the alignment of the proposed transmission 

line as it crosses the Moore River. A number of 

alternative alignments have been investigated, with 

the proposed alignment having the least potential to 

impact on the Moore River clue to less removal of 

vegetation required as well as the distance away from 

the bend in the Moore River. 

The management strategies involve the following: 

using existing tracks located near the Moore River 

as access for construction and maintenance activities; 

* all tower structures will be placed in already cleared 

areas; 

no tower structures will be placed within the Moore 

River; 

trees taller than 9 m will be selectively removed, 

leaving the tree roots in place to bind the soil, and 

maintain stability of the bank; 

all construction and maintenance activities will occur 

in dry conditions; 

if neccessarv, large woody debris will be placed within 

the river to increase the roughness factor and hence 

reduce flow velocities. 

5.2.4 Land Degradation 

EPA Objective: 

'Ensure that c/caring dot's not result in land deqradauon 

Construction works associated with the proposed 

transmission line have the potential to cause land 

degradation through soil erosion resulting from the 

removal of topsoil including seed stock contained 

within the soil. As a result measures will be taken by 

Western Power to ensure the activities of its employees 

and representatives including the transmission line 

construction contractor do not cause erosion or any 

other land degradation. 

With the exception of areas to be excavated for 

foundations, the construction contractor will be 

required to take all necessary precautions in order to 

protect topsoil, grasses, low vegetation and rootstock. 

The work under the construction contract will be 

carried out so that the least practicable disturbance is 

caused to existing ground cover and contours. The use 

of tracked vehicles will be restricted to applications 

such as pile driving where an alternative non-tracked 

vehicle is not available. 

The construction contractor will be required to comply 

with the requirements of the relevant authority 

regarding the methods it shall employ to minimise 

erosion. 'Wherever possible, natural drainage will be 

maintained without creating soil erosion. 

The following measures will be incorporated into the 

construction specification to minimise the impact of 

water flow resulting from the construction activities: 

Low (<1 metre) vegetation to be retained where 

possible in natural drainage lines; 

in vegetated areas drainage to be directed into 

undisturbed hush on a gradient of I - 3% (i.e. not 

straight into forest/bush if significant slopes exist on 

which erosion may be caused on disturbed surfaces); 

Existing road or track drainage lines to be maintained 

or improved as required; 

I)rainage paths under/ through bridges, culverts shall 

not be blocked; 

No trees, soil, rock or debris to be pushed into 

drainage channels 

Specific areas will be designated in advance as having 

slope and soil conditions that have the potential to erode 

following machinery disturbance. Construction activities 

in these areas must be caTicd out with the highest of 

emphasis to minimise surface erosion potential. Measures 
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which may need to be carried out include: 

Flatten scrub, rather than remove 

Establish contour grade drainage 

Only utilise the construction track for stringing 
activities 

Install culverts where necessary 

The construction contractor will be required to instruct 
its employees and subcontractors, particularly plant 
operators, of the need for the utmost care to be 
exercised in carrYing out all operations in order to avoid 
unnecessary damage. 

The construction contractor will protect the condition 
of existing public roads, access roads and tracks during 
construction and will maintain access roads and tracks 
to their pre-existing condition prior to the 
commencement of construction works. 

The construction contractor will be required at all times 
to minimise damage to creek crossings and contour 
bank crossings and vilI be required to make good an 
such damage. 

Western Power shall arrange for restoration activities 
to be carried out to rectify any damage caused by 
excessive vehieukr traffic along the transmission line 
corridor. In order to avoid erosion of restored land, 
plant seed or similar may be spread on the corridor. 

5.3 Pollution Management Factors 

5.3.1 Noise Impacts 

EPA Objective: 

"Protect the amenity of residents from noise impact during 
construction, ensuring that noise levels meet statutory 
requirements and acceptable standards" 

Transmission line construction activities having the 
potential to create noise emissions include the general 
movement of construction vehicles and the use oiheavy 
machinery and construction equipment such as pile 
drivers and cranes. The principal source of post 
construction noise emissions is the use of helicopters 
for transmission line patrols and maintenance activities. 

Potential Construction Impacts 

The Environmental Protection (Noise) Regulations 
1997 make provision for special cases to allow 
reasonable noise emission from activities that benefit 
the community. Activities falling within such special 
cases need not meet the assigned levels contained in 
the Noise Regulations but must comply with conditions 
set in the regulations. Construction sites are one of 
the special cases provided work is carried out between 
7am and 7pm on any day that is not a Sunday or Public 
Holiday. The conditions in the Noise Regulations 
applying to daytime construction activities are that the 
work must be carried out in accordance with noise 
practices set out in AS 2436-1981 and that the 
equipment used for the construction work must be the 
quietest reasonably available. 

The above requirements vill be included in the 
construction specification and the construction 
contractor will be required to meet these requirements 
and any additional requirements deemed necessary by 
local government authorities. 

The proposed transmission line corridor is generally 
located away from areas of human settlement and 
traverses no townships or rural residential subdivisions. 
The closest rural residence is at least 200m from the 
1roposed transmission line. As a result construction 
noise will not generally impact significantly on rural 
residences. Also the hours of construction activity will 
normally be restricted to daytime operations on 
weekdays. However, all potentially affected residents 
will be consulted individually to determine any 
residences where construction noise impacts are likely 
to be significant. In such instances, mitigation measures 
will be adopted in consultation with residents to ensure 
that noise impacts are managed effectively. 
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Post Construction Impacts 

Helicopter line patrols whilst somewhat intrusive are 
of short duration having only a temporary impact on 
individual properties and rural residential premises. 
Western Power normally manages such impacts by the 
use of consultative practices such as contacting affected 
landowners prior to helicopter flights. Sensitive 
propertics such as Ostrich farms are indicated on maps 
and flight plans used for line patrol and maintenance 
operations. Areas containing sensitive stock are either 
avoided or arrangements are made with landowners 
to move stock prior to aircraft flights. 

5.3.2 Dust Suppression 

EPA Objective: 

'Ensure that dust and particulate emission levels qenerated 
hv the proposal, both individualiv and cumuIativei', meet 
appropriate criteria and do not cause an environmental or 

human health problems" 

The proposed transmission line corridor is generally 
located away from areas of human settlement and 
traverses no townships or rural residential subdivisions. 
The closest rural residence is at least 200m from the 
pio1oscd transmission line. As a result it is not likely 
that dust resulting from transmission line construction 
activities will present a significant problem to rural 
residences. However, special measures for dust control 
will be employed if an assessment of the corridor during 
construction indicates that there is a risk of a nuisance 
arising clue to dust. In such an instance the construction 
contractor shall take such measures, as the Western 
Power superintendent considers necessary to mitigate 
the nuisance that has arisen due to dust. 

The construction contractor will also be required to 
take all necessary precautions to minimise the risk of 
any nuisance clue to dust. The measures may include 
speed controls, elimination of unnecessary vehicle 
movements, water spraying, spreading of cut vegetation 
and other similar measures. 

Rehabilitation of rural land following construction 
(Section 2.8) will ensure that there will be no post 
construction dust impacts attributable to the existence 
of the transmission line, the transmission line corridor 
or access created to service the transmission line corridor. 

5.3.3 Electro-Magnetic Fields 

EPA Objective: 

Protect the amenitv and health of residentsJrom potential 
impacts of electromagnetic felds. ensuring that levels meet 
startitory requirements and acceptable standards." 

Elcctromagnetic fields (EMFs) can occur over a wide 
range of frequencies and are found wherever electricity 
is used. They are a natural by-product of the use of 
electricity and occur around all electric wires and 
electrical appliances. Hence, they are present in 
domestic and workplace environments as well as near 
ordinary street distribution lines and high voltage 
transmission lines such as the 1)r01)osed line from Pinjar 
to Catabv. 

Electricity is generated inVvA at a frequency of 50 Hertz 
(Hz) or SO cycles per second and this is referred to as 
the "power frequency". Power frequency EMFs consist 
of two field components, the electric field and the 
magnetic field. One cannot exist without the other and 
if the energy source is removed both fields cease to 
exist; the fields are effectively independent of each 
other and both cliniinish rapidly with distance. In 
general terms, the electric field is dependent on the 
voltage and the magnetic field on the current flow. 

The issue of possible health effects from exposure to 
power frequency EMFs has been the subject of scientific 
research and media comment for many years. However, 
to date and after almost 30 vcars of research and studies 
around the world, there is still worldwide scientific 
consensus that adverse health effects from EMF 
exposure have not been established, but that further 
research should be undertaken. 

Power frequency EMFs are not a form of radiation. 
Manv newspaper and magazine articles on the subject 
talk about "radiation' from powerlines or electrical 
equipment. The word 'radiation' is a broad term, but 
gencrall' refers to the propagation of energy away from 
some source. For example, light is a form of radiation, 
so are x-rays, radio waves and microwaves. EMFs do 
not travel away from their source, but are fIxed in place 
around it. They do not propagate energy away from 
their source.Thev bear no relationship, in their physical 
nature or effects on the body, to true forms of radiation 
such as x-ravs or microwaves. 

The National Health and Medical Research Council of 
Australia (NH&MRC) has adopted the guidelines for 
human exposure to power frequency EMPs as 
recommended by the World Health Organisation 
(WHO). These guidelines recommend a set of limits 
of exposure to EMFs based on theWH() environmental 
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The recommended limits in the NH&MRC guidelines for exposure to power frequency electric and magnetic fields in 
areas with public access are as follows: 

Exposure 	 Elecfrk Field kiloVolts! 	Magnetic Field milh-Gauss 
metre (ky/rn) 	 (mG) 

Up to 24 hours per day 	 5 	 1,000 

Few hours per day 	 10 	 10,000 

health criteria. Western Power accepts and endorses 

these guidelines implicitly, and designs, constructs and 

operates all its transmission lines, plants and facilities 

in compliance with these exposure guidelines. 

In order to minimise the electric and magnetic fields 

emanating from the proposed Pinjar-Catabv 
transmission line, 'Western Power will design and 

arrange the phasing of the double-circuit line in an 

unsymmetrical configuration .The reduction of the field 

levels is clue to the cancelling effect that the 
unsymmetrical configuration of the conductor phasing 

on the line has on both the electric and magnetic fields 
produced by the line. 

At its maximum, worst ease operating condition the 

proposed 330kV double-circuit transmission line is 

expected to produce electric and magnetic fields at one 

metre above the ground as depicted in Figures 5.5a & 

5.51). According to the field profiles on the figures, the 

maximum electric field produced by the transmission 

line within the line corridor is just under 2 kiloVolt 

per metre (kV/m) and approximately 0.25 kV/m along 
the edge of the corridor.The maximum magnetic field 

is just over S milliGauss (mG) within the corridor and 

just under I mG along the edge.These field levels are 

certainly well below the limits of exposure 

recommended by the NH&MRC of Australia. 

For most people the greatest exposure to power 

frequency EMFs arises from distribution lines in the 
street, household wiring and domestic electrical 

appliances. Based on the field profiles described above, 

living near the proposed transmission line voulcl not 
substantially increase this exposure. 

Western Power is committed to the concept of prudent 

avoidance as a means of controlling exposures to EMFs 

if there is any doubt that they are harmless; it designs, 

constructs and operates all its plants and facilities 

prudently within the guidelines recommended by the 
NH&MRC ofAustralia.Western Power sees 'prudence' 

as embracing a range of actions which is sensible to the 

current state of scientific uncertainty as to whether 

power frequency EMFs cause adverse human health 

effects, the ongoing research on the subject, and the 

current 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 (for exam j)lc, design 

the phasing of the line conductors on a double-circuit 

line such as the proposed 330kV transmission line in 

an unsymmetrical configuration). 

It has been accepted that it will be difficult to prove that 

power frequency EMF is safe. Experiments can prove 

whether there are harmful effects, and the levels at which 
these effects occur. However, the absence of some effect 

under particular exposure conditions does not prove 

safety as there is an infinite number of other effects and 

exposure conditions which could be tested. If there are 

harmful effects from exposure to power frequency EMFs, 

it is not at all clear what feature of the field - average 
level, exposure integrated over time, rate of change, etc 

- may be im1)ortant. Nevertheless, the absence of a wide 

range of potentially harmful effects over a variev of 

exposure conditions can give good grounds for believing 

that harmful effects are unlikely. 

It is worthy to note that the carcinogenic risks of both 

asbestos and smoking did show up very prominently in 

the very early, initial studies which investigated them, 

and were confirmed by subsequent studies. However, 

similar studies on EMFs have still shown no clear, 

unambiguous evidence of a carcinogenic risk. A 

1)rominent researcher who carried out studies 

establishing the carcinogenic potential of both asbestos 

and smoking has concluded that there is only very weak 

evidence to suggest the possibility that EMF may be 
associated with cancer. 

In the light of existing evidence, it is clear that the EMF 

health effects issue is and will remain dynamic. The 

challenge to Western Power is to get ahead of the issue 
by adopting policies that meet the needs of its employees 

and the general public but at the same time allowing it 
to remain cost effective and competitive in a changing 

commercial environment. Western Power believes that 

the policies it has adopted so far have been responsive to 

both the community needs and expectations. 
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\Vcstcrn Power Nvill continue to closely monitor 

overseas research and support such research heie in 

Australia. It will also continue to design and operate 

all its plants and lacilities prudently within the current 

guidelines as established by Australian health authorities, 

including the Australian National Health and Medical 

Research Council. 

5.3.3. 1 Effects of Electric Field on Honeybees 

The EPA Guidelines for the proposed transmission line 

route also state that Vvistern Power must identify the 

potential impact of electromagnetic fields on mating, 

navigation and physiology of honey bees, specifically 

Queen Bees. 

All the research studies undertaken to date have shown 

that there is no detrimental efkcts to commercial apiary 

operations such as queen l)ec breeding and honeybee 
production ifthc apiary sites are located in areas where 

the electric field exposure is less than 2k\'/m. 

Studies by researchers Greenberg et al. (1981) and 

Bindokas ( 198 5) indicate that honeybee colonies, 

located within wooden beehives, exposed to fields 

above 2kV/rn may experience some adverse biological 

effects. In another study by Bindokas, Gauger and 
Greenberg (1988) it was found that the biological 

effects in honeybee colonies under transmission lines 

are primarily the result of electric shock from the 

induced hive currents rather than the exposure to 

intense electric fields. 

Greenberg, Binclokas and Gauger (1981) found that 

honeybee colonies exposed to a 7kV/rn electric field 

under a 765kV, 601-1z transmission line exhibited 

increased motor activity with transient increase in hive 

temperature, abnormal propolisation, impaired hive 

weight gain, queen loss and abnormal production of 

queen cells, a decrease in sealed brood and loor  winter 

survival. This study also found that foraging rates were 

significantly lower at 7kV/rn and 5.5kV/rn but found 

no biological effects at I .8kV/rn. The study also 

coneluclecl that bees living through a field of I 2kV/m 

external to the hive experienced no detectable 

detrimental biological effects. 

A study carried out by Bragin (1984) established that 

hives exposed to very high level electric fields do 

experience increased mortality in developing bees, 

disturbance to the regulation of hive microclimate, 

decreased foraging activity and honey production. 

However, Es'kov and Bragin (1986) found from 

laboratory studies and experiments conducted under 

a 500kV transmission line that adverse effects such as 

reduced foraging activity and honey production could 

be eliminated by moving the hive to a site at least SOrn 

from the 500kV transmission line. 

The electric field profile (transversely across the line 

casement area) of the proposed Pinjar—Catabv 330kV 

transmission line under the worst case operating 

condition is as shown on Figure 5.5a. According to the 

profile, the electric field is at its maximum level at just 

under 2kV / m immediately under the line conductors 

and the field level drops off rapidly as one moves 

transversely away from the line. 

The field profile can be described as follows: 

At the centre of the line the level is approximately 

1.35kV/m. 

At approximately Sm from the centre of the line, 

that is directly under the conductors, the field level 

is just under 2kV/rn, which is the maximum level. 

At lOrn from the centre of the line, the field level is 

approximately 1 .8kV/rn. 

At 20m from the centre of the line, the field level is 

approximately 0.75kV/rn. 

At the edge of the corridor, that is at 30m from the 

centre of the line, the field level is approximately 

0. 2kV / rn. 

The maximum electric field produced by the proposed 

Pinjar-Catabv 330kV transmission line is less than 2kV! 

in. Based on the studies mentioned above

'

it can be

concluded that the proposed 330kV transmission line 

would not have any detrimental effect upon an 

commercial apiary operations such as queen l)Ce 

breeding and honey production in the area. 

5.4 Social Surrounding Factors 

5.4.1 Visual Amenity 

EPA Objective: 

"Ensure that the visual amenity of the area is not 

siqnificanzlv affected Lt' the proposal" 

Western Power engaged a consultant Landscape 

Architect to investigate the visual resources of the area 

traversed by the )roposal and alternative alignments 

investigated, the likely visual impacts of the project and 

possible management strategies to reduce visual impact. 

The visual study process is based on methodologies 

employed in other recent broadscale studies undertaken 

in Western Australia (Cleary eta1 1999, CALM 1997) 

including assessment of values, development of 

management aims and standards, development of 

designs, impact assessment, evaluation and managemet 
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decisions. Findings of this investigation related to visual 

impact and management are summarised briefly below 

and the full landscape stud is provided in Clcarv 

(2001). 

The visual impacts of the proposal were evaluated using 

three sets of management objectives described in detail 

in Cleary (2001). These objectives were CALM 

objectives, EPA and project objectives and related to 

landscape character, visual aesthetic signifIcance, views 

and wilderness c1ualitv. 

This evaluation revealed that the proposal had a 

moderate or high compliance with management 

objectives related to landscape character, visual 

aesthetic significance and wilderness quality. The 

proposal had a low to moderated compliance with 

objectives related to views. As a result the study 

recommended modifications to the proposal in the areas 

located near Wabling Hill, one section of the Wanneroo-

Lancelin Road, near the junction of the Gingin Brook 

and Moore River and the Sappers Road Crossing. 

These recommended modifications to the proposed 

alignment have been investigated and it is intended to 

adopt three of the four proposed changes. Social issues 

related to impacts on small private holdings and existing 

landuse make the adoption of the fourth proposed 

modification in the vicinity of the Gingin Brook / 

Moore River junction problematic. 

The conclusions of the landscape and visual impact 

study were: 

There is a range or important aesthetic values in the 

project area that need to be protected. 

The Western Option, although having an impact on 

views and small areas of significance and wilderness, 

has less disadvantages than the other alignments and 

is the preferred option for aesthetic reasons. 

There will be a moderate impact on the natural 

character in the vicinity of the line, and that these 

changes comply with management objectives excel)t 

where the line is close to key travel routes. 

Visual aesthetic significance is affected in the vicinity 

of the Coastal Ridges and the Moore River Valley. 

These impacts generally meet management objectives 

in the case of Moore River Valley but have only 

moderate compliance in the case of Coastal Ridges. 

There will be moderate impact on key views if the 

line is modified as suggested and these impact will have 

moderate compliance with management objectives. 

Wilderness quality will not generally be affected 

(high compliance). 

The study also recommended that: 

the Western Option be adopted as the preferred 

Option. 

the modifications of the Western Option proposed 

in this study be adopted if feasible. 

the guidelines outlined in Clear (2001) be adopted 

for any further modification of the proposal. In 

particular, the alignment should: avoid traversing 

dense tall vegetation, particularly where the canopY 

is dark in colour and contrasts with the groundcover. 

Based on the studies of the landscape studv, VVestern 

Power will adopt the following management strategies. 

During construction, care should be taken to: 

minimise the removal of vegetation; 

roll down rather than clear vegetation where 

possible; 

ensure that access tracks are designed to minimise 

impact. 

For ongoing maintenance: 

vegetation removal should be minimised; 

where dedicated vehicle access is required, this access 

avoid shrubs and trees (where these are not cleared) 

and will restrict vegetation loss. 

Recom mendat ions from Clear, (2001) suggested that 

Western Power investigate four alternative alignments 

along the proposed line route to minimise visual 

impacts. Two of the alternative alignments, one at the 

crossing of Sappers Road and the other in SF65-North 

were adopted. The other two recommended alternative 

alignments along the Western Option were not adopted 

as significant problems were identified on these 

alignments. They were within SF65-South and where 

the proposed line traverses the Moore River. 

The recommended alternative alignment to reduce the 

visual impact of the proposed transmission line from 

view points at Wabling Hill in SF65-South and from 

Wanneroo Rd would require the transmission line to 

be located approximately 2.2km from the existing 

Gravitational Observatory and approximately 2km 

closer than the proposed alignment. Locations more 

distant from the Gravitational Observatory (between 

2.2 and 4.2km from the observatory) would not 

significantly reduce visual impacts as the transmission 

line would be located on a ridge and would still be 

visible from Wabling Hill and Wanneroo Rd. However, 

studies performed by the Energy Systems Centre at 

the University ofWestern Australia indicate that there 
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is a substantial risk that multi-spectral noise generated 

by corona discharge from normal transmission line 

operations 2 2km from the Observatory would 

jeopardise recordings of sensitive equipment used in 

the gravitational wave mcasurement process. As this 

Gravitational Observatory is part of an international 

monitoring network, Western Power has accepted 

requests from Professor David Blair of the Physics 

Department at the University of Western Australia to 

locate the transmission line on the alignment 

approximately 4.2km from the observatory. 

The other alternative alignment recommended as a 

result of the visual impact study was in the vicinity of 

the Moore River crossing. This alignment is not 

considered viable because of the effect it would have 

on private properties traversed. The area proposed 

for the alternative alignment contains small holdings, 

a poultry farm and pivot irrigation systems. The 

proposed alternative alignment would be located too 

close to dwellings or buildings forming part of the 

poultry farm to achieve safe electrical clearances or 

distances preferred by Western Power under its EMF 

prudent avoidance policy. More distant deviations 

would entail wider crossings of the Moore River, which 

would he unacceptable to the 'Water and Rivers 

Commission 

5.4.2 Culture and Heritage 

5.4.2.1 Aboriginal Culture and Heritage 

EPA Objective: 

"Ensure that the proposal complies with the requirements 

of the Al horiginal Heritage Act 1972"; and 

"Ensure that the changes to the biological and p1sical 

environment resulting from the project do not adversely 

affect cultural associasions with the area' 

Potential Impacts 

Aboriginal Cultural and Heritage values include places 

and objects customarily used by, or traditional to, the 

original inhabitants of Australia and to their 

desccndants.The physical presence of the transmission 

line or any ground disturbing activities associated 

with the construction of the proposed transmission line 

has the potential to adversely affect Aboriginal Heritage 

values. Such construction activities include clearing 

of vegetation, the preparation of tower foundations, 

establishing equipment yards and constructing 

access roads. 

Indirect adverse impacts can result after construction 

due to increased erosion or to improved access which 

makes sites more vulnerable to accidental of deliberate 

disturbance. 

As a result Western Power will engage al)l)ropriately 

qualifIed consultants to conduct archaeological and 

ethnographic surveys of the proposed transmission line 

alignment. The consultancv brief for these surveys will 

require the consultants to make recommendations on 

any modifications to the location, construction and 

operation of the transmission line necessary to ensure 

that no heritage values are adversel' affected. 

Accordingly Western Power will modify the proposal 

to avoi(l sites of significance identified by archaeological 

and ethnographic surveys. In addition during 

construction works Western Power will implement a 

groundworks monitoring procedure l)ase(l on a model 

developed by Aboriginal 1 leritage consultants for 

proponents including MRWA and the\VA Department 

of Education, and accepted by Aboriginal stakeholclers 

during grounciworks in the State's southwest. 

Western Power will conduct Aboriginal Heritage 

surveys and modify the location of the transmission 

line to ensure that no Aboriginal Heritage values are 

adversely affected by the construction of the 

transmission line. 

5.4.2.2 National Estate 

EPA Objective: 

"Ensure that the proposal complies with the requirements 

of the IFestern Australian Heritage Act 1972 and the 

Australian Heritage Commission Act 1975 and protects 

the identified values and places listed in the register of the 

National Estate and places listed on the Interim List of the 

Register of the National Estate" 

Potential Impacts 

The construction of the proposed transmission line has 

the potential to adversely affect National Estate places. 

National Estate places and the values associated with 

them could be adversely affected by the physical 

presence of the transmission line or by construction 

activities including clearing of vegetation, the 

preparation of tower foundations, establishing 

equipment yards and constructing access roads. There 

is also the potential for indirect adverse impacts which 

can result after construction due to increased erosion 

or to improved access which makes sites more 

vulnerable to accidental of deliberate disturbance. 

The Heritage Council ofWestern Australia conducted 

a search of the Register of the National Estate, the State 
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Register of Heritage Places, and the State Places 

database to identify if there were any areas within the 

project area that may have cultural heritage significance. 

The project area included the City of Wanneroo, the 

Shire of Gingin and the Shire of Dandaragan. 

The Register of the National Estate, compiled by the 

Australian 1-Icritage Conimission, is Australia's national 

inventory of natural and cultural heritage places that 

are worth keeping for the future. The Register includes 

natural, historic and indigenous places in Australia.Thev 

conic from all parts ofAustralia and are owned variously 

by Commonwealth, State and local governments, 1w 

businesses, voluntary and other organisations and b 

private individuals. All places entered in the Register 

are strictly assessed against publicly available criteria 

outlining national estate values. 

The State Register of Heritage Places is the statutory 

list of places given legal protection under the Heritage 

of Western Australia Act 1990, in recognition of their 

cultural heritage significance for the State. 

The State Places database is a comprehensive list of 

heritage places, whether or not given legal protection, 

including all places listed in local government heritage 

inventories, and in other non-statutory lists. "Places" 

includes buildings and other structures, historic 

gardens, archaeological sites, or historic cemeteries. 

Whilst the search of the databases (lid identify places 

of cultural significance within the region of the project 

area, there are no places in which the proposed 

transmission line route will impact on these places or 

the values associated with them. 

5.4.3 Unexploded Ordinance 

EPA Objective: 

"Establish the area potentially ajfected by unexploded 

ordinances in the vicinity of the proposed route"  

Introduction 

The proposed Pinjar-Catabv transmission line route 

traverses three WW2 era gazetted live firing areas and 

portions of the existing DefcnceTraining area north of 

Lancelin. As a result of preliminary discussions with 

the Department of Defence and the Unexploded 

Ordnance Unit of the Fire and Emergency Services 

Authority ofWcstcrn Australia, Vv'cstern Power decided 

to conduct an assessment of the extent of unexploded 

ordnance (UXO) within the proposed transmission line 

corridor and to eliminate any identified UXO hazards. 

The task was split into assessment and remediation 

phases. A consultant experienced in UXO assessment 

and remediation was engaged bv Western Power to 

assist in preparing specifications, tender assessment aiicl 

to act as \Mstern Power's representative during the 

assessment and reniediation works. 

Assessment 

A comj)any specialising in the field of assessing and 

remediating land used for military purposes, Milscareh 

Pty Ltcl, was selected through a competative tender 

process involving Australian companies and agencies. 
The assessment required: 

The conduct of an assessment along the transmission 

easement to determine locations, boundaries, 

densities, depths, types and nature of the UXO as 

well as inert ordnance related items; 

Recommendations for further investigation and the 

conduct of remediation to those areas deemed 
affected; and 

Detail the project findings in a final report. 

The assessment consisted of a 10% search of the 60m 

wide transmission corridor in the three WW2 era 

gazetted live firing areas and the Lancelin Defence 

Training. The Survey Party sampled six I -metre 

assessment lanes running parallel to the centre line 

using metal detectors. Detection was to locate the 

presence of munitions residues, such as fragmentation, 

fuse portions, mortar tail fins etc, the presence of which 

would indicate the existence of an impact area for high 

explosive filled munitions. 

1\vo impact areas for field artillery were located within 

the proposed corridor which require remediation 

(Milscarch, 2000). One area of 700 metres in length 

or4.2Ha, is located in theWW2Yanchep Firing Range 

in the vicinity of l-lomhracht Road. This impact zone 

extends beyond the proposed corridor into State Forest 

65 South. 

The fragmentation pieces associated with the first impact 

area were almost all loeàtcdl on the east side of the search 

corridor and were buried slightly below the surface, no 

deeper than 50mm. Each find was an individual piece. 

No collections of finds consistent with an actual point of 

detonation were encountered. The fragmentation was 

corroded and appeared quite old, consistent with the 

WW2 era. The location of the finds on the eastern side 

of the easement suggests that the main target area is 

located further to the east of the transmission line route. 

The high ground olWabling Hill further to the east ma 

have been the principal target. 

The second and more significant impact area of I ,700 

metres in length or 10.2Ha, is located north of Sappers 
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Road on rural land that was previously within the WW2 

Lancelin Firing Range, south and east of the current 

Lancelin DefenceTraining Area. This impact area is in 

the vicinity of two low but prominent hills. In this 

area 137 pieces of fragmentation were located. Most 

finds were made at depths between I 50-250mm, which 

indicates that fragments have been pushed down by the 

ploughing and pasture improvement. Farmers working 

in this portion of land revealed that the' has reported 

two finds oiartillerv ammunition to the Army in recent 

\cars. From the density of finds and the positive 

identification of actual impact points within the 

corridor, there is a high possibility of additional UXO 

remaining within the transmission line corridor. 

The location of the fragmentation finds were recorded 

by GIS and provided in the UXO rcport(Milscarch, 

2000). The assessment report indicates that no other 

locations along the assessed route are likely to be 

contaminated by UXO and future construction may 

proceed without risk from UXO hazards. 

Remediation 

Following a competative tender process, the UXO Unit 

of the Fire and Emergency Services Authority (FESA) 

of \Vestern Australia was commissioned by 'Western 

Power to conduct a detailed search and remediation of 

the impact areas identified in the UXO assessment. 

FESA commenced this work on 8 January 2001. 

Line Relocations 

Should any additional changes to the proposed Pinjar to 

Catabv transmission line arise from the environmental 

planning or EIA process these changed alignments would 

be assessed for UXO contamination and where necessary 

remediated to eliminate UXO hazards. 

5.5 Other Impacts 

5.5.1 Landuse Impacts 

The proposed transmission line has the potential to 

impact on a range of activities and landuse types. 

Consultation with potentially affected landowners and 

government agency representatives (see Section 4.9.1) 

indicated that the most significant landuse concerns 

associated with the proposal are: 

potential conflicts with intensive agriculture; 

effects on the conservation estate and Natural 

I leritage values; 

loss of 1)ublic timber resources in SF 65-South and; 

effects on future subdivision potential of private land 

holdings. 

Intensive Agriculture 

The proposed transmission line could potentially affect 

intensive agriculture if agricultural operations need to 

be excluded from portions of the 60m wide 

transmission line corridor to ensure sufficient 

clearances exist between agricultural equipment and 

live electrical conductors. Certain additional 

restrictions would apply where an casement agreement 

exists between a private landowner and Western Power 

(see Section 2.7). Such restrictions would include 

prohibition of water l)ores, structures and changes to 

ground profiles within the casenient area. Easement 

agreements negotiatedl between Vv'estern Power and 

affected landowners will include financial compensation 

for effects of the transmission line that restrict 

agricultural activities on private land. 

The line route selected for the proposed transmission 

line avoids crossing prol)erties  utilising intensive 

agricultural equipment such as 1)ivot irrigation systems. 

The transmission line route is located on the edge of 

one property using a pivot irrigation system, however 

the clearance between the live transmission line 

conductor and this equipment should be sufficient 

ensure agricultural operations will not be constrained. 

Nature Conservation/Recreation 

Within SF65-South the proposed transmission line 

traverses Zones 2, 5 & 6 of the proposed Gnangara 

Park Concept Plan (Department of Conservation and 

Land Management, I 999c). The primary focus for 

Zone 2 and Zone 6 under the 'Concept Plan' is for 

nature conservation. In particular, an area within Zone 

6 between Hombracht Road and Wabling Road has been 

proposed in CALM's 1987 Northern Forest Region 

Management Plan to become a Nature Reserve, this 

will essentially be an extensive ofYeal Nature Reserve. 

At this stage it is still a proposed Nature Reserve. 

Management strategies for this area of SF65-South will 

include using existing access tracks for access and for 

location of tower structures. Also, vegetation control 

methods and tower design and location will result in 

minimal vegetation clearing and temporary vegetation 

disturbance. 'Within SF65 -South the proposed 

transmission line has also been aligned to avoid 

Threatened Ecological Communities, Declared Rare 

and Priority Listed Flora as well as System 6 areas. 

Nature conservation land will be affected to the extent 

that areas of permanent clearing for the tower bases 

and access will be excluded from the conservation 

estate. This impact will be mitigated by the negotiation 

of compensation agreements between 'Western Power 

and the management agency for the conservation estate, 
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the Department of Conservation. In addition 

cnvironniental offsets will be provided by Wcstcrn 

Power to ensure that there is no overall loss of vegetated 

area within the State's secure conservation estate as a 

result of the proposal. 

Nature conservation values are also potentially 

threatened by processes such as the introduction of 

exotic weeds, lire and the spread of Phvtophthora 

cinnamomi. Such threatening processes potentially 

resulting from the proj)ose(l transmission line are 

addressed specifically in other subsections of Section 

5.0 of this PER. 

In general the impact of the proposal on nature 

conservation and recreation has been minimised by the 

selection of the proposed alignment and by measures 

adopted to reduce the total area of clearing. In addition 

the visual impact of the proposal has been assessed and 

management strateges (Section .4.1 desined to 

minimise the visual impact of the transmission line 

particularly in areas of significant visual and aesthetic 

features and high public sensitivity. 

Pine Plantations 

A wide strip of land will be alienated from pine 

plantations than native vegetation. A w icier cleared 

corridor will be required in pine plantations to ensure 

adequate safety clearances between vegetation and live 

electrical conductors and to ensure that the security of 

the transmission line is not jeopardised by falling pine 

trees. Pines will need to be removed to a"falling height" 

distance from the transmission line. Agreements will 

be negotiated between Western Power and the Forest 

l'roducts Commission to compensate for the 

permanent loss of timber resource due to the presence 

of the transmission line. Such negotiations will also 

need to consider the plans to relocate areas of pine 

plantation to facilitate revegetation of the Gnangarra 

Regional Park. 

Subdivision 

Subdivision of rural land into residential or rural 

residential land could potentially be adversely affected 

by the presence of the proposed transmission line. The 

proposed alignment was selected to avoid existing rural 

residential subdivisions and where 1)OSsible to avoid 

areas where subdivision plans and subdivision potential 

exists. Landuse planning information from local 

authority planning schemes and government agencies 

was considered during the line route selection process. 

Draft working papers of the Gingin Coast Structure 

Plan 1)reparcdl for the Western Australian Planning 

Commission and the Ministry for Planning indicated 

that the proposed line route would not conflict with 

likely development scenarios. Western Power also 

consulted with planning consultants responsible for 

preparing these Gingin Coast Structure Plan working 

papers prior to selecting a preferred route alignment. 

Consultations with landowners potentially affected b 

the Western, Common Corridor and Eastern line route 

01)tiOflS indicated that most landowners believe their 

properties have subdivision potential. Whilst man 

properties in the areas considered for the line route 

options may be suitable for subdivision, it was not 

possible to select a line route that would not conflict 

with the aspirations of landowners to subdivide their 

properties at some future time. Given that planning 

approval would need to be obtained before subdivision 

could occur VVstcrn Power was guided in selecting its 

preferred alignment by advice from relevant local and 

State authorities. 

Sand Mining 

Sand mining operations occur in the vicinity of the 

proposed transmission line corridor close to the C'atahv 

Substation. Other prospective mineralised areas exist 

along sections of the Common Corridor Option 

investigated (luring the line route selection process. 

Given the dredging sand mining technique used at the 

Ti West Mine near Catahv, the area of land alienated 

from sand mining by the proposed transmission line 

would be equal to or greater than the transmission line 

corridor width. Negotiations with TiWest have 

produced a transmission line corridor path traversing 

the Ti West operations that will not alienate any 

prospective mineralisecl land from future sand mining. 

Other Landuse Impacts 

The proposed transmission line should not signifIcantly 

impact on other landuse such as sheep and cattle 

grazing, and the growth of fodder crops. Where the 

presence of the transmission line adversely affects or 

constrains these and other land uscs,Western Power will 

attempt to minimise such landuse impacts through 

consultation with affected parties. 

5.5.2 Fire Management 

Fire risks are associated with the construction phase and 

the post construction or operational phase of the 

proposed transmission line. The management of these 

risks is essential as fires have the potential to cause major 

environmental and social effects such as damage to native 

vegetation including rare and endangered plant  species, 

and threats to peoph', wildlife and private property. 
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Construction Risks 

During the construction Pkse  lIt-c risk may result from 

the activities of construction personnel. The 

construction activities of Western Power employees, 

contractors and their representatives will be st.rictl-

controlled to minimise fire risks. 

The transmission line construction specification will 

require that: 

The transmission line contractor and all the 

contractor's representatives comply with the Bush 

Fires Act and Regulations, 1981 and the requirements 

of the relevant local authorities. 

The contractor and all the contractor's 

representatives shall be responsible for obtaining 

advice from local authorities regarding the potential 

for suspension of the Works due to possible fire bans. 

Under no circumstances shall fires be lit without the 

express permission of the landowner or land manager 

and the Superintendent and then only strictly in 

accordance with such conditions as thelandowner / 

land manager, Western Power's Superintendent or 

local authority may impose. 

The contractor and all the contractor's 

representatives shall extinguish accidental fires that 

occur on the construction site or spread to the 

construction site. All fires that occur shall be 

reported immediately alter detection to the 

Wanneroo CALM Offlce (08) 94050711. 

The contractor shall ensure that every: 

Vehicle is fitted with a sound, efficient spark arrester 

exhaust system free from leaks; and 

Item of construction plant is fitted, where appropriate, 

with a vertical exhaust system including a spat-k arrester 

and maintained in a sound and efficient state. 

The contractor shall provide and maintain on the 

construction site in good working order for the period 

of the contract the following fire fighting equipment 

whenever the relevant local authority indicates that 

there is a moderate, high, very high or extremely high 

fire danger: 

(a)A 400 L minimum capacity tanker complete with motor 

driven pump, minimum SOm length of fire fighting hose 

on a suitable hose reel fitted with an approved nozzle and 

mounted on a suitable trailer or truck located where 

construction works are in progress; and 

(h) A knapsack spray for each held work gang. Each 

knapsack sptav shall be located within easy access of 

all members of the particular work gang and shall not 

be kept on vehicles. 

To ensure compliance with the above requirements, 

the fire lIghting equipment will be subject to prior 

inspection and approval by Vcstern Power's 

superintendent, before issue to the contractor's 

personnel and periodically (luring the period of the 

contract. The contractor shall be responsible for 

ensuring that all units are kept hued with water, its 

employees and subcontractors arc familiar with the use 

of the fire lighting equipment and are informed of the 

location of local water supplies. If the fire fighting 

equipment tank has no water, or insufficient water, 

Western Power's superintendent may elect to direct 

the contractor to suspend work under the contract until 

the tank is refilled. 

All fire lighting equipment shall be dedicated to this 

purpose and shall not be used for any other purpose 

such as washdown of vehicles. 

The Contractor shall comply with the instructions 

issued by the local authority and their fire officers on 

vehicle movement bans and machinery operating bans. 

Post Construction Risks 

Post construction risks are a.ssociated with the 1)otettia1 

for the operating transmission line to provide an 

ignition source for fires. This risk will be mininiiscd 

by ensuring that a satisfactory clearance distance is 

maintained between live electrical conductors and 

vegetation or anv other flammable material - Provided 

a sufficient distance is maintained there should be no 

chance of a "flashover" between live conductor and 

vegetation or any other flammable material. A sufficient 

distance will be maintained by removing any Ol)jects 

such as structures or buildings from the restriction zone 

(60m corridor) of the proposed transmission line and 

by ensuring that where necessary vegetation re-growth 

is controlled to ensure satisfactory clearances. 

The 'Western Power Vegetation Management Manual 

(Version 2 1997) l)rovi(1e5 a table of required clearances 

between live high voltage transmission line conductor 

and vegetation. This table indicates that for the proposed 

typic-al length of span between towers (450m), a vertical 

clearance of 61n would be required between a live 

conductor and vegetation. As the minimum height of 

conductors above ground will be at least I Sm in areas of 

native vegetation, only vegetation greater than 9m in 

height would need to be removed. 

It is unlikely that vegetation within the proposed 

corridor would be taller than 9m except in the vicinity 

of the Moore River crossing, however, where necessary 

individual plants will be selectively removed to ensure 

required clearances arc achieved. At the Moore River 
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crossing trees will be selectively removed to achieve 
required clearances and regular vegetation control 
activities will ensure these required clearances are 

maintained. 

5.5.3 Public Drinking-Water Resource 

The proposed transmission line route traverses the 
Gnangara water mound, therefore there is the potential 
for construction activities associated with the proposal 
to impact on the water quality of this public drinking-
water resource. Such activities relate to the storage and 
handling of fuel. 

The WRC have advised Western Power that provided 
fuel, required for construction activities, is not stored 
on the water mound, and if a contingency plan for any 
fuel spillage is in place, the proposed1 transmission line 
route should not adversely impact on the public-
drinking water qualities of the resource (Mazzela, 2000, 
pers. comm.) 

Western Power will ensure that all construction staff 
and contractors working in gazetted ground 
vaterprotcetion areas will: 

Not store any chemicals including fuel in ground 
water protection areas; 

Use chemical toileis or toilet facilities outside ground 
water protection areas; 

Not be permitted to camp out in ground water 
1)rotection areas; 

Comply with all relevant Water Corporation By-laws 
when working in gazetted groundwater 1otcthon 
areas; 

Report to the Water Corporation any accidental 
spillage of any substance likely to pollute the surface 
water or groundwater. 
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72. 

\Vcstcrn Po\ver commits to the following outlined in Table S. 14. 

Table 5.14: Proponent's Environmental Management Commitments for the Pin jar to Cataby Transmission Line. 

Topic objective/s Action Timing Advice 

General Manage environmental Commitment 1 Pre-Construction CALM 
Environmental effects of the proposal. I

Develop and implement an Environmental Management Program (EMP) that: W&RC 
Management 

includes specific plans and procedures developed in consultation with concerned Aboriginal 
stakeholders through ongoing stakeholder liaison and discussion by the proponents Groups/ 
officers, which addresses construction impacts and stakeholder concerns; Agencies 
includes monitoring procedures and control of the activities of employees, agents and 
contractors to ensure adherence to environmental requirements identified in the EMP; and 

is integrated into the existing Western Power Corporate Environmental Management 
System and documented in the Environmental Management Information System (EMIS). 

Commitment 2 Construction CALM 

Implement the approved environmental management program referred to in Committment 1. Post Construction W&RC 

Aboriginal 
Groups/ 

Agencies 

Vegetation Minimise the impact of Commitment 3 Pre- Construction CALM 
the proposal on remnant Prepare a vegetation plan that addresses: 
native vegetation 
including threatened a system of environmental offsets; 
species and vegetation procedures to ensure that the transmission line does not reduce the overall area of 
communitites. remnant native vegetation within the State's secure conservation estate; and 

the protection of Declared Rare and Priority Species. 

Commitment 4 1 	Construction CALM 

Implement the approved vegetation management plan required by Committment 3. 
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Table 5.14: Proponent's Environmental Management Commitments for the Pinor to Cataby Transmission Line continued... 

Topic Objective/s Action Timing Advice 

Weeds Control the spread of Commitment 5 Pre-Construction CALM 
weeds along the 

I Prepare a weed management plan that addresses: WRC 
transmission line 
corridor. appropriate hygiene techniques to control the spread of noxious and environmental Agriculture WA 

weeds along the proposed transmission line corridor between areas of native Landowners 
vegetation and agricultural land; 

the conduct of post construction audits; and 

where necessary the eradication of introduced weeds 

Commitment 6 Construction CALM 

Implement the approved weed management plan referred to in Committment 5. Post-Construction WRC 

Agriculture WA 

Phytophthora Control the spread of Commitment 7 Pre-Construction CALM 
cinnomomi Phytophthoro cinriornomi The proponent will prepare and implement a Phytophthora hygiene management plan 
(Dueback) resulting from activities based on the protectable areas protocol that addresses: 

associated with the 
proposal. land tenure, vegetation condition and identified access routes; 

speciFic strategies addressing post-construction activities associated with transmission 
line maintenance; and 

the conduct of all activities within the Tiwest Joint Venture lease in accordance with the 
company's Dieback Management Plan. 

Commitment 8 Construction CALM 

Implement the approved Phytophthora hygiene management plan referred to in Post-Construction 

Committment 7. 
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6.0 Community and Stakeholder Consultation 

The processes of generating transmission line route 

options, transmission line route selection and 

modification of the preferred transmission line option 

have relied heavily on input from parties potentially 

affected by the proposal .Stakeholder interests have 

been considered from project inception, and all 

decisions about the proposal have endeavoureci to 

minimise the overall effect on stakeholder interests. 

Consultation vill continue through the EIA process 

with a one-month period of public review allocated to 

allow interested parties to prepare submissions to the 

EPA that must be addressed by the proponent and 

considered 1w the DEP and the EPA in assessing the 

acceptability of the proposal. 

The purpose of the public consultation employed by 

Western Power was to allow an interactive two-way 

flow of information between 'Western Power and 

potentially affected stakeholders to facilitate decision 

making to minimise the overall effects of the proposal. 

The public consultation also aimed to achieve a shared 

understanding of the process and of the issues of 

concern to stakeholders. Unless some confidentiality 

provision existed (such as with the location of 

mineralised areas) information used in decision making 

was macIc available to all stakeholders. Public 

consultation provided a means of accessing local 

information, some of which was only available through 

the cooperation of the local community. 

Learnings from the public consultation l)0CSS  were used 

in multi-criteria analysis as an input to the weighting of 

the relative importance of various environmental and 

social factors in decision making. Questions raised during 

the public consultation process also guided Vv'estern 

Power in the selection, consideration and refinement of 

alternative line route options. 

Level of involvement in Decision Making 

Public consultation processes can range from the 

provision of information to participation by 

stakeholders to joint planning and /or decision-making 

to decision making by the affected community. 

Western Power retained control over decision making 

for the project, although suggestions on potential 

options and the form of the project were sought from 

all stakeholders. Any questions raised by stakeholders 

that could not be adequately answered were 

investigated . Suggestions on modifications to the 

proposal were investigated and if regarded as viable 

incorporated into the selection and final design of the 

proposal. 

The forms of public consultation used to inforni 

Western Power's decision-making process included: 

Information Dissemination- Potentially affected 

parties were piovided with details about the proposal; 

Information Gathering- Information about social, 

environmental and economic issues associated with the 

proposal was sought from potentially affected parties; 

Consultation- Stakeholders were asked to comment 

on and discuss the proposal including possible 

modifications to the proposal; 

Community Participation- Western Power 

Representatives conducted briefings and attended 

meetings with community groups to explain the 

proposal, answer questions about specific issues and 

provicic- a forum for discussion of concerns and 

suggestions related to the proposal; 

Joint Planning- A consensus decision on a specific 

aspect or aspects of the proposal was reached through 

negotiation with stakeholders, however final decision 

making remained with the proponent'\'Vestcrii Power. 

6.1 Methods of Consultation Employed 

The consultation techniques employed are detailed 

1)elOW: 

Information Dissemination/Gathering 

Western Power provided brochures and maps outlining 

details of the proposal to stakeholders including 

representatives of environmental agencies, landowners 

and local authority representatives. 'Western Power 

representatives also contributed to articles and notices 

pLlllished in local newspapers. Western Power 

representatives provided briefings to community 

representatives including members of State Parliament, 

local authority employees and elected representatives, 

landowner action groups (Western Option Group, 

Dandaragan Group, Eastern Option Group) and the 

Gingin Land Conservation District Committee. 

The nature of the information pi-ovided included 

technical details about the project including the type 

of construction, clearing requirements, physical size 

and extent of the project, project timing, the nature of 

the environment potentially affected and the project 

planning and approval process. 

Information was solicited from stakeholders by 

recording interviews and meetings with individual and 

groups and obtaining digital mapping data from relevant 

agencies. This information informed the proponent 

about local issues, deviations that should be considered 

including other geographic options and issues 

considered significant by stakeholders. 
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Consultation 

During the planning phase of the project, 'Western 
Power consulted with representatives of en\'i ronmenta! 
agencies, local authorities, private landowners and State 
Members of Parliament potentially affected by or 
concerned about the proposal. These consultations 
were conducted by face to face meetings, including one 
on one meetings and meetings with stakehokier groups, 
phones conversations, exchanges of written 
information by letters and other correspondence. 

Western Power representatives addressed meetings 
attended by landowners and other concerned 
stakeholders, including local authority representatives, 
Members of State Parliament and representatives of 
farming organisations including the Rural Action 
Movement. These meetings were open to the general 
pul)lic. Western Power responded to concerns raised 
at the meetings and used the discussions at the meetings 

as a basis for further interaction on the formulation 
and modification of the proosa1. 

Western Power representatives will be available during 
the environmental assessment phase of the project to 
answer questions and respond to suggestions. 

Contact details for Western Power representatives are: 

John Morrcll (08) 9326 6169 

Michelle Flurlev (08) 9326 498 

Axel Bruttv (08) 9326 4744 

RudvTeh (OS) 93264897 

Issues Raised 

The major issues raised by the various stakeholders and 
a brief statement ofWestern Powers' response is provided 
in Table 6. 1 .A more detailed series of questions and 
answers addressed during public consultation hvWestern 
Power is provided in Appendix 4. 

Table 6.1: The major issues raised by the various stakeholders and a brief statement of Western Powers' response. 

Issue Response/Issues Raised 

Need For Transmission Line (TL) PER Section 2.1 (see also 01 Appendix 4) 

Use Existing TL Structures Security Risk/High Cost (see 02 Appendix 4) 

Build new TL next to existing TL Wetlands/Mineralisation/Moore River NP/Low Flight 
Areas (see 03 Appendix 4) 

Build new TL on Eastern Option Wetlands/Mineralisation/Low Flight Areas/ Remnant 
Vegetation (see 04 Appendix 4) 

Build new TL on Western Option Minimise Overall Social / Environmental Impact 
(see 05 Appendix 4) 

Gingin Coast Structure Plan Subdivision Potential (see 06 Appendix 4) 

Underground IL Cost (see 07 Appendix 4) 

EMF - General Issues PER Section 5.3.3 (see also 08 Appendix 4) 

EMF - Honey Production/Queen Breeding PER Section 5.3.3.1 (see also 09 Appendix 4) 

Vegetation Clearing PER Section 2.4 (see also 010 Appendix 4) 

Effects on Conservation Estate PER Section 5.2 

Visual Impact PER Section 5.4.1 
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Glossary 

Common Corridor Option - An alternative 

transmission line route Option investigated by Western 

Power during the proposed Pinjar to Catabv 

transmission line selection route process. 

Conductor - An aluminium cable which is strung 

from transmission tower to transmission tower to 

transport live electricity from a power generation 

station or a substation to another substation. 

Cut in Spurs —Where-ever possible, the transmission 

line has been aligned to follow existing tracks. In areas 

where there is presently no access to a tower site, cut 

in spurs will provide this access from existing tracks 

and roads. Such spurs will range in length from I Om - 

200m depending on the location of existing tracks. 

Declared Rare Flora (DRF) - Under the Wildlife 

Conservation Act 1950, the Minister for the 

Environment may declare species of protected flora to 

be "Rare Flora" if they are considered to be in danger 

of extinction, rare or otherwise in need of special 

protection. Such species arc referred to asThrcatcnccl 

Flora, and receive special management attention by 

CALM. 

Eastern Option - An alternative transmission line 

route option investigated bv\Vestern Power during the 

proposed Pinjar to Catabv transmission line route 

selection process. 

Gas Turbine Station - A 1cilitv which generates 

electricity from gas fired generators. 

Gibson Communities - Gibson et al (1994) 

conducted a vegetation study within the Swan Coastal 

Plain (SCP) over several seasons and classified 

vegetation communities within the SCP based on the 

species composition. 

The 'Gibson Communities' (defined by Gibson et al, 

1994) and the 'Woociman Communities' (defined by 

Woociman Environmental Consulting, 2000, and 

described in this PER) are essentially the same, although 

Woodman Environmental Consulting (2000) further 

subdivided the Gibson communities in some cases, based 

on the presence of specific dominant understorev species. 

Heddle Complex - Hecldle et al (1980) mapped 

vegetation on the Swan Coastal Plain at the complex 

levcl.This was done at a very large scale, with a C01fl1)lex 

ciclined as a series of vegetation communities forming 

regularly repeating vegetation cOm1)leXes, based on 

geomorphologv. These complexes can be divided into 

many floristic/plant communities based on differences 

in species composition. 

Insulators - A porcelain or polymeric lIxture located 

on a transmission tower which is used to separate the 

live conductor from the tower. 

Permanent Vegetation Clearing - It will be 

necessary to pernneitly remove vegetation in some 

areas of the transmission line corridor for tower sites 

and to provide access to tower sites where access tracks 

do not already exist. Access to tower sites will be 

provided by cut in spurs from existing tracks and roads. 

Such spurs will be no longer than 300m in length. 

Palusplain seasonally waterlogged flat wetland 

Phvtophthora cinnamomi - Also known as Dieback, is 

a plant diseases known to impact significantly on native 

vegetation in Western Australia. 

Priority Listed Flora - Because of the large Western 

Australian flora, there are many species that are known 

from onl" a few collections, or a few sites, but which 

have not been adequately surveyed. Such flora may be 

rare or threatened, but cannot be considered for 

declaration as rare flora until such survey has been 

undertaken. These flora are included on a 

supplementary conservation list called the Priority 

Flora List. 

There are three categories of priority flora covering 

these poorly known species.Thc categories are arranged 

to give an indication of the priority for undertaking 

further surveys based on the number of known sites, 

and the degree of threat to those populations.A fourth 

category of priority flora is included for those species 

that have been adequately surveyed and arc considered 

to be rare but not currently threatened. 

Sumpland - Seasonally inundated basin wetland. 

Stringing - A term given to describe the process of 

attaching the conductors to the towers during 

construction phase. 

Temporary Vegetation Disturbance - During the 

construction phase of the project it will be necessary 

to temporarily disturb or remove vegetation in some 

areas along the transmission line route in order to carry 

out the activities associated with tower erection and 

stringing of wire (conductors) between towers .After 

construction, vegetation that has been disturbed or 

removed for such activities will be allowed to 

regenerate. 
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Tower a lattice steel structure built to support the 
conductors. 

Western Option - The proposed transmission line 
route for the Pinjar to Catabv transmission line 

l°P° 1 • 

Woodman communities - Woodman 
Environmental Consulting (2000) conducted a 
vegetation studs' of all areas of native vegetation, 30m 
either side of the proposed transmission line centreline, 
between June and November 2000. The vegetation 
identified during this survey was mapped and classified 
into vegetation communities based on the species 
composition. 

As a requirement of the EPA, where possible and 
appropriate, the regional vegetation community data 
set as defined by Gibson et al (1994)   'as referred to 
when classifying the vegetation communities mapped 
bvWoodman Environmental Consulting (2000) during 
the flora and vegetation survey for this proposal. 

Essentially, the 'Woodman Communities' (defined by 
Woodman Environmental Consulting, 2000, and 
described in this PER) are the same as the 'Gibson 
Communities' (defined by Gibson et al, 1994), although 
Woodman Environmental Consulting (2000) have 
further subdivided the Gibson communities in some 
cases, based on the presence of specific dominant 
understorev species. 
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Acronyms 

4WD Four wheel drive vehicle 

AgWest Agriculture Western Australia 

CALM Department of Conservation and Land Management. 

DEP Department of Environmental Protection 

DME Department of Minerals and Energy 

DRF Declared Rare Flora 

EIA Environmental Impact Assessment 

EMF Electromagnetic Fields 

EMIS Environmental Management Information System 

EMP Environmental Management Plan 

EMS Environmental Management System 

EPA Environmental Protection Authority 

EPP Lake Environmental Protection Policy Lake 

FESA Fire and Emergency Services Authority 

kV Kilovolts 

NH&MRC National Health and Medical Research Council 

PER Public Environmental Review 

PLF Priority Listed Flora 

RILS Remote Instrument Landing System 

SCP Swan Coastal Plain 

SF65-North State Forest 65 North 

SF65.South State Forest 65 South 

TEC Threatened Ecological Communities 

UXO Unexploded Ordinances 

VCL Vacant Crown Land 

W&RC Water and Rivers Commission 
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Environmental Protection Authority 
Guidelines 

TRANSMISSION LINE, PINJAR GAS TURBINE STATION TO 
CATABY SUBSTATION 

(City of Wanneroo, Shire of Gingin, Shire of Dandaragan) 

(Assessment Number 1356) 

Part A 	 Specific Guidelines for the preparation of the Public 
Environmental Review 

Part B 	 Generic Guidelines for the preparation of an 
environmental review document 

Attachment 1 	Example of the invitation to make a submission 

Attachment 2 	Advertising the environmental review 

Attachment 3 	Project location map 

These guidelines are provided for the preparation of the proponent's environmental review 
document. The specific environmental factors to be addressed are identified in Part A. The 
generic guidelines for the format of an environmental review document are provided in Part 
B. 

The environmental review document must address all elements of Part 'A' 
and Part 'B' of these guidelines prior to approval being given to commence 
the public review. 
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Part A: Specific Guidelines for the preparation of the 
Public Environmental Review 

1. The proposal 

Western Power Corporation (the proponent) intends to construct a 132 kV transmission line 
from the Pinjar Gas Turbine Station to the Cataby Substation. The line is proposed to ensure 
that the quality and reliability of the power supply in the North Country Region is adequately 
maintained beyond 2002. Western Power has put forward three transmission line options, as 
indicated on the attached plan (Attachment 3). The Western Option is the proponent's 
preferred option. 

The installation of the transmission line and the associated corridor will require vegetation 
clearing. Regardless of route, the proposed transmission line corridor is 50 - 60 m wide, with 
15 m around each tower to be cleared of vegetation. A 3 m wide area along the length of the 
corridor will be cleared of vegetation to enable construction access and stringing of the 
conductors. The typical span between towers is 450 - 550 m. The average tower height is 40 - 
50 m. Minimum conductor-to-ground clearance is 6.7 - 8 m. The number of tower structures 
required has not been determined. 

All route options pass through areas of remnant vegetation (Western Option 60 km, Middle 
Option 35 km and Eastern Option 35 km) and private property (Western Option 18 
landowners on 60 private properties, Middle Option 38 landowners on 38 private properties, 
Eastern Option 51 landowners on 51 private properties). The Middle and Eastern Options 
impact on wetland areas that extend for approximately 20 km and are generally seasonally 
inundated or waterlogged. This area includes conservation category wetlands. The Western 
Option traverses approximately I OOm of conservation category wetland. 

Consultation 

In setting the Level of Assessment for this proposal at Public Environmental Review with a 
four week public review period, the Environmental Protection Authority (EPA) expects that 
Western Power will consult with relevant agencies (including but not limited to the 
Department of Conservation and Land Management, the Department of Environmental 
Protection and the Water and Rivers Commission) and the general public, with a view to 
resolving environmental matters and preparing suitable commitments prior to public release 
of the document. 

The EPA considers that adequate consultation can be demonstrated by the proponent when 
stakeholders: 

are kept informed about the potential and actual environmental impacts of the proposal; 

are included in the consultation process and are able to make their concerns, in regard to 
environmental impacts, known to the proponent; 

receive well informed responses to concerns raised; and 

are able to have meaningful input into the proponent's management of environmental 
impacts. 
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3. Environmental factors relevant to this proposal 

At this preliminary stage, the Environmental Protection Authority (EPA) believes the relevant 
environmental factors, objectives and work required is as detailed in the table below: 

CONTENT SCOPE OF WORK 

Factor Site specific EPA objective Work required for the 
factor environmental review 

BIOPHYSICAL  

Terrestrial Flora Vegetation Maintain the abundance, Baseline studies by appropriately trained 
species diversity, and experienced persons under successive 
geographic distribution and appropriate seasonal conditions to identify 
productivity of vegetation existing vegetation within the proposed 
communities, transmission line corridor. 

Map and describe the vegetation and relate 
these mapped units to soil/ landform types, 
using a recognised and appropriate 
vegetation mapping system. 

Provide an assessment of the local and 
regional significance of the vegetation 
communities present in the proposal area. 
Discuss the conservation value by referring 
to regional data sets, including Griffin EA 
1994; Griffin EA 1998; Gibson et al 1994; 
English & Blyth 1997; and Burbidge et a! 
1990. Clearly describe the methodology 
used and its limitations. 

Assess potential impacts (direct and 
indirect) on vegetation (local and regional, 
terrestrial and aquatic) as a result of the 
proposed transmission line. 

Delineate areas, including adequate buffer 
zones, that may provide habitat for 
threatened, rare, priority or significant taxa 
or species that may be particularly sensitive 
to disturbance associated with construction 
and operation of the transmission line. 

Describe proposed management measures, 
including fire management and waste 
management, to: 

- Minimise clearing or loss of vegetation; 

- Rehabilitate areas and access tracks. 



Part A - Specific Guidelines 

CONTENT SCOPE OF WORK 

Factor Site specific EPA objective Work required for the 
factor environmental review 

Existing and Ensure that the Identify existing and proposed reserves and 
proposed conservation values and areas with regional conservation 
conservation management of existing and significance within and adjoining the 
reserves and proposed reserves are not proposed transmission line corridor. 
regional compromised. 

Describe measures proposed to ensure that conservation 
values these areas are pr. 	d and that their use 

Ensure that regionally 
and manageme...

- 	
not compromised. 

significant flora and Provide an assesc 	:he importance of 
vegetation communities in existing vegetati. 	inunities in their 
these reserves are function as a link between existing 
protected. conservation reserves. 

Describe proposed management measures 
to protect significant conservation values 
within the proposed transmission line 
corridor. 

Provide an assessment of impacts on 
adjacent plant communities as a result of 
any habitat fragmentation from the 
proposed transmission line corridor. 

Weeds and Ensure that regionally Identify weeds and diseases that may 
disease, significant flora and potentially cause adverse impacts as a result 
including vegetation are adequately of implementation of the proposal. 
Dieback 
(Phytophthora) 

protected from the spread 
of weeds and diseases, Identify the habitats that are most 

including Dieback. vulnerable to weed invasion or spread of 
disease. 

Describe proposed management measures 
to prevent or mitigate the impacts of weed 
invasion and spread of disease by 
development (construction and operation) 
of the proposed transmission line corridor. 

Detail how management measures will be 
carried out, and to whose satisfaction this 
work will be carried out. 
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CONTENT SCOPE OF WORK 

Factor Site specific EPA objective Work required for the 
factor environmental review 

Declared Rare Protect Declared Rare and Targeted search by appropriately trained 
Flora, Priority Priority Flora, consistent and experienced persons under appropriate 
Flora and other with the provisions of the seasonal conditions to identify Declared 
significant flora Wildlife Conservation Act Rare and Priority flora and significant taxa 

1950 and the likely to occur on the subject land. Analysis 
Commonwealth of likelihood of occurrence of taxa not 
Environmental Protection flowenng at time of survey. 
and Biodiversitv 
Conservation Act 1999. 

Identify other species of significance which 
may be impacted by the proposal and 
discuss the reason for their conservation 

Protect other flora of 
significance. These species may include . 	 - 

conservation significance 
undescnbed species, new records for the 
region, species or taxa that are endemic to 
the region, or species confined to specific 
sites of limited occurrence in the region. 

Provide copies of survey data and reports in 
electronic form. 

Retain voucher specimens from all 
significant species and lodge them with the 
WA Herbarium. 

Propose measures to manage and/or 
mitigate impacts. 

Terrestrial Fauna Maintain the species Baseline studies to identify existing fauna in 
abundance, diversity and the project area. 
geographical distribution of 
fauna 

Assessment of potential impacts (direct and 
indirect) on fauna (local and regional, 
terrestrial and aquatic) as a result of 
development of the proposed transmission 
line corridor. 

Identify risks of exotic species and diseases 
being introduced to the environment. 

Identify the potential for impact on 
significant invertebrate species, referring to 
CALM's 02/2000 list of threatened species 
in the Midwest region. 

Propose measures to manage and/or 
mitigate impacts. 
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CONTENT SCOPE OF WORK 
Factor Site specific EPA objective Work required for the 

factor environmental review 

Specially Protect Specially Protected, Baseline study or targeted search by 
Protected Threatened and Priority appropriately trained persons for specially 
(Threatened) Fauna and their habitats, protected, threatened and Priority Fauna 
Fauna consistent with the that may occur in the project area. 

provisions of the Wildlfe 
Conservation Act 1950 and Analyse the values of affected land as 

the Commonwealth habitat for endangered fauna. 

Environmental Protection Identify other significant fauna which may 
and Biodiversity be impacted by the proposal and discuss the 
Conservation Act 1999. reason for their significance. These species 

may include undesci-ibed taxa; new records 
for the region; taxa at the limit of their 
range; or species confined to specific sites 
of limited occurrence in the region. 

Describe proposed management measures 
to ensure maintenance of abundance, 
diversity and distribution of fauna. 

Wetlands Wetlands Maintain the integrity, Describe how wetlands may be directly or 
(including lakes) functions and indirectly impacted by the proposal. 

environmental values of 
wetlands. Identify transmission line design, 

alignment, construction and management 
measures to protect wetlands from adverse 

Ensure Environmental 
impacts. 

 
Protection Policy (EPP) Delineate areas, including adequate buffer 
lakes are protected and zones, that may provide habitat of 
their key ecological threatened species or species that may be 
functions are maintained, particularly sensitive to disturbance 

associated with development (construction 
and operation) of the transmission line 
corridor. 

Propose measures to manage impacts. 

Watercourses Maintain the integrity, Describe how rivers, creeks and ephemeral 
function and environmental streams may be directly or indirectly 
values of rivers, creeks and impacted by the proposal. 
ephemeral streams. 

Propose measures to manage impacts. 

Land Soil Ensure that vegetation Describe how the proposed transmission 
clearing does not result in line corridor is to be constructed and 
land degradation. managed to ensure land degradation does 

not occur. 

Propose measures to manage impacts. 

POLLUTION MANAGEMENT 
Non-chemical Noise Protect the amenity of Discuss the direct and indirect impacts of 
emissions residents from noise impact noise from installation, operation and 

during construction, maintenance of the transmission line on 
ensuring that noise levels residents in townships or rural residences. 
meet statutory requirements 
and acceptable standards Propose measures to manage and/or . 

mitigate impacts. 
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CONTENT SCOPE OF WORK 
Factor Site specific EPA objective Work required for the 

factor environmental review 

Dust Ensure that dust and Discuss the direct and indirect impacts of 
particulate emission levels dust from installation, operation and 
generated by the proposal, maintenance of the transmission line on 
both individually and residents in townships or rural residences 
cumulatively, meet and on the surrounding environment. 
appropriate criteria and do 
not cause an environmental Propose measures to manage and/or 

or human health problems mitigate impacts.  

Elecrro-magnctic Protect the amenity and Discuss the direct, indirect and perceived 
fields health of residents from impacts of electro-magnetic fields from the 

potential impacts of transmission line on residents in townships 
electromagnetic fields, or rural residences. 
ensuring that levels meet 
statutoly requirements and Analyse at ground electro-magnetic field 

acceptable standards strength along edge of the proposed 
transmission line comdor. 

Identify the potential impact of electro- 
magnetic fields on mating, navigation and 
physiology of honey bees, specifically 
Queen Bees. 

Propose measures to manage and/or 
mitigate impacts. 

SOCIAL SURROUNDINGS 
Aesthetic Visual amenity Ensure that the visual Conduct a visual impact analysis using 

amenity of the area is not recognised methodology. 
significantly affected by the 
proposal. Propose measures to manage impacts. 

Culture and Aboriginal Ensure that the proposal Identify any Aboriginal cultural and 
Heritage culture and complies with the heritage sites/issues of significance through 

heritage requirements of the archaeological and ethnographical surveys 
Aboriginal Heritage Act of the project area and through consultation 
1972. with local Aboriginal groups, Native Title 

Ensure that changes to the claimants and the Aboriginal Affairs 

biological and physical 
Department. 

 
environment resulting from Identify potential impacts on any identified 
the project do not adversely sites or cultural activities. 
affect cultural associations 
with the area. Propose measures to manage impacts. 
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CONTENT SCOPE OF WORK 
Factor Site specific EPA objective Work required for the 

factor environmental review 
Places listed in Ensure that the proposal Identify any places listed on the register of 
the Register of complies with the the National Estate and places listed on the 
the National requirements of the Interim List of the National Estate which 
Estate and places Western Australian are potentially affected by the proposal and 
listed in the Heritage Act 1972 and the explain any impacts on these places and 
Interim List of Australian Heritage their management 
the Register of C'ommission Act 1975 and 
the National protects the identified Propose measures to manage and/or 

0 

Estate. i values of places listed n the mitigate impacts.  
register of the National 
Estate and places listed on 
the Interim List of the 
Register of the National 
Estate. 

Public health and Risk and hazard Ensure that the proposal is Establish the area potentially affected by 
safety - Unexploded managed so that the level of unexploded ordinances in the vicinity of the 

ordinance public risk meets the EPA's proposed route. 
criteria for individual 
fatality nsk off-site and Describe measures undertaken or adopted 

meets the DME's to ensure the safety of the public. 

requirements in respect of 
public safety. 

Notes: Vegetation 
Regional vegetation data sets are mentioned under the factor 'Terrestrial Flora' in the table above. 
Some are currently under preparation (the West Midlands Study) and others are available from E A 
Griffin. Some examples of other vegetation studies are: 

Burbidge et al, 1990, Nature Conservation, Landscape and Recreation Values of the Lesueur area, 
EPA Bulletin 424, Perth, WA. 

English VJ & Blyth J, 1997, Identifying and C'onserving Threatened Ecological C'ommunities in the 
South West Botanical Province, CALM, Perth, WA. 

Gibson et al, 1994, A Floristic Survey of the Southern Swan Coastal Plain, unpub., Australian 
Heritage Commission, Canberra, ACT. 

Griffin E A, 1993, Flora of the Quindalup Dunes between the Swan and irwin Rivers, Department of 
Planning and Urban Development, Perth, WA. 

Griffin E A, 1994, Floristic survey of Northern Sandplains between Perth and Geraldton, unpub., 
Heritage Council, WA. 

Griffin E A, 1998, Interim Bioregions: West Midlands, unpub, DEP, Perth, WA. 

Griffin EA & Keighery B J, 1989, Moore River to Jurien Bay Sandplain Survey, Wildflower Society 
of Western Australia, Perth, WA. 

These factors should be addressed within the environmental review document for the public to 
consider and make comment to the EPA. The EPA expects to address these factors in its report to the 
Minister for the Environment. 

The EPA expects the proponent to fully consult with interested members of the public 
and take due care in ensuring any other relevant environmental factors, which may be 
of interest to the public, are addressed. 
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4. Availability of the environmental review 

4.1 Copies for distribution free of charge 

Supplied to DEP: 	 • Library/Information Centre .................................................9 
EPA members ......................................................................6 
Officers of the DEP (Perth) ................................................. 5 

Distributed by the proponent to: 
Government departments 	 Aboriginal Affairs Department............................................2 

Agriculture Western Australia (Commissioner for Soil 
and Land Conservation).......................................................2 
Agriculture Western Australia.............................................I 
Australian Heritage Commission ......................................... I 
Department of Conservation and Land 
Management........................................................................3 
Department of Defence........................................................I 
Department of Land Administration .................................... 1 
Department of Main Roads..................................................2 
Department of Minerals and Energy....................................2 
Emergency Services Department.........................................I 
Ministry for Planning...........................................................2 

o 	Conservation Commission...................................................2 
Office of Energy .................................................................. 1 
Water and Rivers Commission ............................................2 

Local government authorities 	Shire of Dandaragan ............................................................2 
Shire of Gingin ....................................................................2 
City of Wanneroo ................................................................2 

Libraries 	 J S Battye Library................................................................3 
The Environment Centre......................................................2 
Dandaragan Shire Library....................................................2 
Dandaragan Shire Library (Jurien Bay Office) ...................1 
Dandaragan Shire Library (c/o Cervantes Post 
Office) .................................................................................. 1 
Dandaragan Shire Library (do Badgingarra Post 
Office) .................................................................................. 1 
Gingin Shire Library............................................................2 
Gingin Shire Library (Lancelin Office)............................... 
Wanneroo Shire Library......................................................2 
Wanneroo Shire Library (Girraween).................................. 
Wanneroo Shire Library (Yanchep/ Two Rocks)................ 

Other 	 • 	Conservation Council of WA ..............................................1 
Affected Landholders Group (Western Option) .................. 1 

4.2 Available for public viewing 
J S Battye Library; 
local libraries; 
Department of Environmental Protection Library; 
The Environment Centre; and 
other places as the proponent sees fit 
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Part B: Generic Guidelines for the preparation of an 
environmental review document 

1. Overview 

All environmental reviews have the objective of protecting the environment. Environmental 
impact assessment is deliberately a public process in order to obtain broad ranging advice. 
The review requires the proponent to describe: 

the proposal; 

receiving environment; 

potential impacts of the proposal on factors of the environment; and 

proposed management strategies to ensure those environmental factors are appropriately 
protected. 

Throughout the assessment process it is the objective of the Environmental Protection 
Authority (EPA) to help the proponent to improve the proposal so the environment is 
protected. The DEP administers the environmental impact assessment process on behalf of 
the EPA. 

The primary purpose of the environmental review is to provide information on the proposal 
within the local and regional framework to the EPA, with the aim of emphasising how the 
proposal may impact the relevant environmental factors and how those impacts may be 
mitigated and managed. 

The language used in the body of the environmental review should be kept simple and 
concise, considering the audience includes non-technical people, and any extensive, technical 
detail should either be referenced or appended to the environmental review. The 
environmental review document will form the legal basis of the Minister for the 
Environment's approval of the proposal and therefore should include a description of all the 
main and ancillary components of the proposal, including options where relevant. 

Information used to reach conclusions should be properly referenced, including personal 
communications. Such information should not be misleading or presented in a way that could 
be construed to mislead readers. Assessments of the significance of an impact should be 
soundly based rather than unsubstantiated opinion, and each assessment should lead to a 
discussion of the management of the environmental factor. 

2. Objectives of the environmental review 

The objectives of the environmental review are to: 

place this proposal in the context of the local and regional environment; 

adequately describe all components of the proposal, so that the Minister for the 
Environment can consider approval of a well-defined project; 

provide the basis of the proponent's environmental management program, which shows 
that the environmental impacts resulting from the proposal, including cumulative impact, 
can be acceptably managed; and 

communicate clearly with the public (including government agencies), so that the EPA 
can obtain informed public comnient to assist in providing advice to government. 
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3. Environmental management 

The EPA expects the proponent to have in place an environmental management system 
appropriate to the scale and impacts of the proposal including provisions for performance 
review and a commitment to continuous improvement. The system may be integrated with 
quality and health and safety systems and should include the following elements: 

environmental policy and commitment; 

planning of environmental requirements; 

implementation and operation of environmental requirements; 

measurement and evaluation of environmental performance; 

review and improvement of environmental outcomes. 

A description of the proposed environmental management system should be included in the 
environmental review documentation. If appropriate, the documentation can be incorporated 
into a fomal environmental management system (such as AS/NZS Iso 14001). Public 
accountability should be incorporated into the approach on environmental management. 

The environmental management program (EMP) is the key document of an environmental 
management system that should be adequately defined in an environmental review document. 
The EMP should provide plans to manage the relevant environmental factors, define the 
performance objectives, describe the resources to be used, outline the operational procedures 
and outline the monitoring and reporting procedures which would demonstrate the 
achievement of the objectives. 

Format of the environmental review document 

The environmental review should be provided to the DEP officer for comment. At this stage 
the document should have all figures produced in the final format and colours. 

Following approval to release the review for public comment, the final document should also 
be provided to the DEP in an electronic format. 

The proponent is requested to supply the project officer with an electronic copy of the 
environmental review document for use on Macintosh, Microsoft Word Version 6, and 
any scanned figures. Where possible, figures should be reproducible in a black and 
white format. 

Contents of the environmental review document 

The contents of the environmental review should include an executive summary, introduction 
and at least the following: 
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5.1 The proposal 

A comprehensive description of the proposal including its location (address and certificate of 
title details where relevant) is required. 

Justification and alternatives 

justification and objectives for the proposed development; 

the legal framework, including existing zoning and environmental approvals, and decision 
making authorities and involved agencies; and 

consideration of alternative options. 

Key characteristics 

The Minister's statement will bind the proponent to implementing the proposal in accordance 
with any technical specifications and key characteristics' in the environmental review 
document. It is important therefore, that the level of technical detail in the environmental 
review, while sufficient for environmental assessment, does not bind the proponent in areas 
where the project is likely to change in ways that have no environmental significance. 

Include a description of the components of the proposal, including the nature and extent of 
works proposed. This infoimation must be summarised in the form of a table as follows: 

Table 1: Key characteristics (example only) 

Element Description 

Life of project (mine production) <5yrs (continual operation) 

Size of ore body 682 000 tonnes (upper limit) 

Area of disturbance (including access) 100 hectares 

List of major components refer plans, specifications, charts 

pit section immediately below for details 

waste dump 
of map requirements 

infrastructure (water supply, roads, 
etc) 

Ore mining rate 

maximum 200 000 tonnes per year 

Solid waste materials 

maximum 800,000 tonnes per year 

Changes to the key characteristics of the proposal following final approval, would require assessment of the 
change and can be treated as non-substantial and approved by the Minister, if the environmental impacts are not 
significant. If the change is significant, it would require assessment under section 38 or section 46. Changes to 
other aspects of the proposal are generally inconsequential and can be implemented without further assessment. 
It is prudent to consult with the Department of Environmental Protection about changes to the proposal. 
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Water supply 

source XYZ borefield, ABC aquifer 

maximum hourly requirement 180 cubic metres 

maximum annual requirement . 	1 000 000 cubic metres 

Fuel storage capacity and quantity used litres; litres per year 

Heavy mineral concentrate transport 

truck movements (maximum) 75 return truck loads per week 

Plans, Specifications, Charts 

Adequately dimensioned plans showing clearly the location and elements of the proposal 
which are significant from the point of view of environmental protection, should be included. 
The location and dimensions (for progressive stages of development, if relevant) of plant, 
amenities buildings, accessways, stockpile areas, dredge areas, waste product disposal and 
treatment areas, all dams and water storage areas, mining areas, storage areas including fuel 
storage, landscaped areas etc. 

Only those elements of plans, specifications and charts that are significant from the point of 
view of environmental protection are of relevance here. 

Figures that should always be included are: 

o 	a map showing the proposal in the local context - an overlay of the proposal on a base map 
of the main environmental constraints; 

a map showing the proposal in the regional context; and, if appropriate, 

a process chart / mass balance diagram showing inputs, outputs and waste streams. 

The plan/s should include contours, a north arrow, a scale bar, a legend, grid co-ordinates, the 
source of the data, and a title. if the data is overlaid on an aerial photo then the date of the 
aerial photo should be shown. 

Other logistics 

timing and staging of project; and 

ownership and liability for waste during transport, disposal operations and long-term 
disposal (where appropriate to the proposal). 

5.2 Environmental factors 

The environmental review should focus on the relevant environmental factors for the 
proposal, and these should be agreed in consultation with the EPA and DEP and relevant 
public and government agencies. Preliminary environmental factors identified for the 
proposal are shown in Part A of these guidelines. 

Further environmental factors may be identified during the preparation of the environmental 
review, therefore on-going consultation with the EPA, DEP and other relevant agencies is 
recommended. The DEP can advise the proponent on the recommended EPA objective for 
any new environmental factors raised. Minor matters which can be readily managed as part of 
normal operations for the existing operations or similar projects may be briefly described. 
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Items that should be discussed under each environmental factor are: 

a clear definition of the area of assessment for this factor; 

the EPA objective for this factor; 

a description of what is being affected - why this factor is relevant to the proposal; 

a description of how this factor is being affected by the proposal - the predicted extent of 
impact; 

a description of where this factor fits into the broader environmental / ecological context 
(only if relevant - this may not be applicable to all factors); 

a straightforward description or explanation of any relevant standards / regulations / 
policy; 

environmental evaluation - does the proposal meet the EPA's objective as defined above; 

if not, environmental management proposed to ensure the EPA's objective is met; 

predicted outcome. 

The proponent should provide a summary table of the above information for all environmental 
factors, under the three categories of biophysical, pollution management and social 
surroundings: 

Table 2: Environmental factors and management (example only) 

Environ- I 	EPA Objective Existing Potential Environ- Predicted 
mental environment impact 

Tmanagement 
mental outcome 

Factor 

BIOPHYSICAL 

vegetation Maintain the Reserve 34587 Proposal avoids Surrounding Community types 
community abundance, contains 45 ha all areas of area will be 20b and 3b will 
types 3b and species diversity, of community community fully remain untouched 
20b geographic type 20b and 34 types 20b and rehabilitated 

Area surrounding distribution and ha of 3b following 
productivity of community type construction 

will be 
revegetated with vegetation 3b 
seed stock of 20b community types 

3b and 20b and 3b community 
types 

POLLUTION MANAGEMENT 

Dust Ensure that the Light industrial Proposal may Dust Control Dust can be 
dust levels area - three generate dust on Plan will be managed to meet 
generated by the other dust two days of implemented EPA's objective 
proposal do not producing each working 
adversely impact industries in week. 
upon welfare and close vicinity 
amenity or cause Nearest 
health problems residential area 
by meeting 

is 800 metres 
statutory 
requirements and 
acceptable 
standards 
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SOCIAL SURROUNDINGS 

Visual Visual amenity of Area already This proposal Main building Proposal will 
amenity the area adjacent built-up will contribute will be in blend well with 

to the project negligibly to the 'forest colours' existing visual 
should not be overall visual and screening amenity and the 
unduly affected by amenity of the trees will be EPA's objective 
the proposal area 	 I planted on road can be met 

5.3 Environmental management commitments 

The final stage of the Environmental Impact Assessment (EIA) process is reached when the 
Minister for the Environment issues the Ministerial statement for the project, which is a set of 
legally enforceable conditions and procedures for the implementation of the project. One of 
the standard procedures is a requirement for the proponent to implement the commitments 
which it has made during the EJA process. It is accepted practice for a consolidated list of the 
proponent's commitments to be attached to the Minister's statement. 

Commitment formatting 

1. Commitment components 

Commitments which address key environmental factors will be audited by the DEP, together 
with the environmental conditions. Unless the commitments are framed in a standard format, 
it may become difficult in practice to implement or audit them. By applying the principles of 
quality management, a standard format for the commitments has been arrived at. The format 
ensures that a chain of responsibility is established to facilitate compliance and that redundant, 
overlapping or non-enforceable commitments are avoided. 

The required standard format for all commitments comprises a number of components as 
follows: 

The proponent (who) will undertake an action (what, how, where) to meet an environmental 
objective (why) to a time frame (when), and on advice of somebody (to whom, eg. third 
party, government agencies such as Department of Conservation and Land Management, 
Department of Minerals and Energy, Water and Rivers Commission, Shire Council). With 
regard to 'whom' this need only be included if the expertise of a third party is relevant to 
implementing the commitment. 

It is important for the consolidated list of commitments to be numbered correctly for easy 
reference in the implementation and auditing stages of the project. These should therefore be 
sequentially numbered 1,2,3, ... without use of subgroups such as 1.1, 1.2 or 2(1) or 2(a), 
2(b). 
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Paragraph format 

In applying the standard components (who, what, why, how, where, when, to whom) an 
example of a commitment in paragraph form is as follows: 

The proponent will prepare and implement a Dust Control Program which will minimise dust 
generation on-site and prevent dust emission from construction of the fores/zore extension in 
order to protect the amenity of nearby land users. The Program will be prepared during the 
design (project planning) phase and will meet EPA dust control criteria (EPA, 1996), on 
advice of the Shire of Widgiemooltha. The approved Program will be implemented during the 
construction phase. 

However in writing the commitment in paragraph form, a confusing or clumsy sentence 
structure can result that may be difficult to interpret for future auditing purposes. Also it is 
difficult to verify that all components have been incorporated into every commitment. A 
paragraph format is therefore not the preferred format. 

Tabular format 

Due to the limitations of the paragraph format, it is preferable to format a commitment in 
tabular form. It is recommended that the table column headings be ordered as: 'commitment 
number', 'topic', 'action', 'objective', 'timing' and 'advice'. However table headings can be 
re-ordered if necessary. 

The example in paragraph form on page 1 can therefore be written in tabular form as per 
examples I and 2 below. Note that the tabular format makes it easier to ensure that no 
component of the commitment is left out and that each action is recognised as a separate 
commitment. This format also permits the inclusion of additional clauses or more precise 
wording of clauses which can be difficult in a sentence structure. It is acceptable for table 
columns to be re-ordered if necessary. Finally, the tabular format provides an immediate audit 
framework for use by the proponent and the DEP, enabling efficient administration of 
environmental approvals. 
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Examples 1 & 2. 

The proponent is committed to the following: 

No. Topic Action 

(What/flow/Where) 

Objective/s 

(Why) 

Timing 

(When) 

Advice 

(To 

whom) 

Dust Prepare a Dust Control Minimise dust during the Pre- Shire 

management Program for the construction phase construct 

foreshore construction 
Maintain the amenity of nearby 

ion 

site which addresses: 
land users 

I) abc 2)xyz 
To meet EPA dust control 

criteria 

 Dust Implement the approved Achieve the objectives of Construe - 
management Dust Control Program Commitment I tion 

Example 3. 

No Topic Action Objective/s Timing Advice 

 Fauna Undertake a trapping Minimise impact on Pre- construction CALM 

protection programme for Southern Brown (prior to 

capturing and Bandicoots commencement of 

relocating the Southern ground 

Brown Bandicoots disturbance) 

Example 4 

No Topic Action Objective/s Timing Advice 

 Vege- Revegetate disturbed To minimise impact on Post- Kings Park 

tation areas with vegetation local flora construction Board 

types indigenous to the 
To achieve the 

(progressively 

area 
completion criteria stated 

during 

in CER (Section 5.1.1) 
operations) 
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Example 5. 

No Topic Objective Action Timing Advice 

 Ground Minimise impact on Groundwater drawdown Operation Water and 
water groundwater levels, shall not exceed 0.5 m at Rivers 

surface water levels and any boundary of the mine Commis- 
surrounding vegetation site sion 

Example 6. 

No Topic Action Objective Timing Advice 

 Clean- Post-clean up activities will To achieve the soil Post-clean up (On 
up only proceed after quality objectives in completion of 

demonstrating to (and the Australian and cleanup and prior to 
gaining approval from) the New Zealand commencement of 
DEP that the site clean-up Guidelines for the post-cleanup 
criteria identified in the 1993 Assessment and activities) 
CER have been met Management of 

Contaminated Sites, 

Jan 1992 

5.4 Public consultation 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the environmental review. It should describe the 
activities undertaken, the dates, the groups/individuals involved and the objectives of the 
activities. Cross reference should be made with the description of environmental management 
of the factors which should clearly indicate how community concerns have been addressed. 
Those concerns which are dealt with outside the EPA process can be noted and referenced. 

5.5 Other information 

Additional detail and description of the proposal, if provided, should go in a separate section. 
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Attachment I 

The first page of the proponent 's environmental review document must be the following 
invitation to make a submission, with the parts in square brackets amended to apply to each 
specific proposal. Its purpose is to explain what submissions are used for and to detail why 
and how to make a submission. 

Invitation to make a submission 

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

[the proponent] proposes [the rezoning of land and the development of a Marina Complex in 
the City of Bunbury]. In accordance with the Environmental Protection Act, a [PER] has been 
prepared which describes this proposal and its likely effects on the environment. The [PER] 
is available for a public review period of [8] weeks from [date] closing on [date]. 

Comments from government agencies and from the public will help the EPA to prepare an 
assessment report in which it will make recommendations to government. 

Why write a submission? 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be treated as 
public documents unless provided and received in confidence subject to the requirements of 
the Freedom of information Act, and may be quoted in full or in part in the EPA's report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group 
interested in making a submission on similar issues. Joint submissions may help to reduce the 
workload for an individual or group, as well as increase the pool of ideas and information. If 
you form a small group (up to 10 people) please indicate all the names of the participants. If 
your group is larger, please indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the [PER] or 
the 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. 
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When making comments on specific elements of the [PER]: 

clearly state your point of view; 

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

suggest recommendations, safeguards or alternatives. 

Points to keep in mind 

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

attempt to list points so that issues raised are clear. A summary of your submission is 
helpful; 

refer each point to the appropriate section, chapter or recommendation in the [PER]; 

if you discuss different sections of the [PER], keep them distinct and separate, so there 
is no confusion as to which section you are considering; 

attach any factual information you may wish to provide and give details of the source. 
Make sure your information is accurate. 

Remember to include: 

your name; 

address; 

date; and 

whether you want your submission to be confidential. 

The closing date for submissions is: [date] 

Submissions should be addressed to: 

The Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

Attention: 	[Project Officer name] 
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Attachment 2 

Advertising the environmental review 

The proponent is responsible for advertising the release and arranging the availability of the 
environmental review document in accordance with the following guidelines: 

Format and content 

The format and content of the advertisement should be approved by the DEP before appearing 
in the media. For joint State-Commonwealth assessments, the Commonwealth also has to 
approve the advertisement. The advertisement should be consistent with the attached 
example. 

Note that the DEP officer's name should appear in the advertisement. 

Size 

The size of the advertisement should be two newspaper columns (about 10 cm) wide by about 
14 cm long. Dimensions less than these would be difficult to read. 

Location 

The approved advertisement should, for CER's, appear in the news section of the main local 
newspaper and, for PER's and ERMP's, appear in the news section of the main daily paper's 
("The West Australian") Saturday edition, and in the news section of the main local paper at 
the commencement of the public review period and again two weeks prior to the closure of 
the public review period. 

Timing 

Within the guidelines already given, it is the proponent's prerogative to set the time of release, 
although the DEP should be informed. The advertisement should not go out before the report 
is actually available, or the review period may need to be extended. 
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Example of the newspaper advertisement 

Proponent Name 

Consultative/Public! Environmental Review/and Management Programme 

TITLE OF PROPOSAL 

(Public Review Period: [date] to [date]) 

Proponent is planning to brief description of proposal. 

A Consultative Environmental Review (CER)/Public Environmental Review 
(PER)/Environmental Review and Management Programme (ERMP) has been prepared by 
the company to examine the environmental effects associated with the proposed development, 
in accordance with Western Australian Government procedures. The CERIPERIERMP 
describes the proposal, examines the likely environmental effects and the proposed 
environmental management procedures. 

Proponent has prepared a project summary which is available free of charge from the 
company's office address. 

Copies of the CER/PERIERMP may be purchased for $55 10 from: 

Company Name 
Street 
Suburb/Town WA Postcode 
Telephone: (08) 9xxx xxxx 

Copies of the complete CER/PER/ERMP will be available for examination at: 

Department of Environmental Protection • Relevant local libraries 
Library Information Centre 
8th Floor, Westralia Square 
141 St Georges Terrace 
PERTH WA 6000 

Department of Environmental Protection 
Regional Office - if appropriate 

Submissions on this proposal are invited by [closing date]. Please address your submission 
to: 

Chairman 
Environmental Protection Authority 
8th Floor, Westralia Square 
141 St Georges Terrace 
PERTH WA 6000 
Attention: [Project Officer name] 

If you have any questions on how to make a submission, please ring the project officer, 
[Project Officer name], on (08) 9222 7xxx. 
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Table A2.1: Freshwater fish known to occur within the project area. 

Species Habitat 	 Status* 

Ploto5idae (eel-tailed catfish) F 

Freshwater Cobbler Tandanus bostocki rivers 	F 	 - 

Galaxiidae (Australian minnows) F 
Western Minnow Gciloxios occidentalis rivers 	 - 

Percichthyidae (Australian perches) 

Nightfish Bostockio porosa rivers 	 - 

Nannopercidae (pygmy-perches) 

Western Pygmy-perch Edelia vittato rivers 	 - 

Atherinidae (hardyheads) 

Western Hardyhead Leptatherina wallacei rivers 	 - 

Gobiidae (gobies) 

Swan River Goby Pseudogobius olorum rivers, swamps 	 - 
Big-headed Goby Afurcogobius suppositus rivers, swamps 	F 	 - 

Poeciliidae (live-bearing tooth.carps) 

Mosquito Fish Gambusia holbrooki(l( rivers, swamps 	 Int. 

* NCS indicates species of national conservation significance, while Int. indicates introduced species. 
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Table A2.2: Frog species known to occur within the project area. 

Species Status* 

Myobatrachidae (ground frogs) 

Glauert's Froglet Crinia giauerti 	 - 

Sandplain Froglet Crir,ia insignifero 	 - 

Granite Froglet Crinia pseudinsignifera 	 - 

Moaning Frog Heleioporus eyrei 	 - 

Spotted Burrowing Frog Heleioporus a!bopi.rnctatus 	 - 

Heleioporus psammophi/us 	 - 

Pobblebonk Limnodynastes dorsalis 	 - 

Turtle Frog Myobafrachus gouldii 

Humming Frog Neobatrachus pelobatoides 	 - 

Guenther's Toadlet Pseudophryne guentheri 	 - 

Hyhdae (tree frogs) 

Slender Tree Frog Litoria adelaidensis 	 - 

Motorbike Frog Liforia moorei 	 - 

* NCS indicates species of national conservation significance. 
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Table A2.3: Reptile species known to occur within the project area. 

Speaes 	 Statuss 

Chelidcie (side-neck tortoises) 

Long-necked Tortoise 	 Cheiodina oblonga 	 - 

Gekkonidae (geckoes) 

Clawless Gecko 	 Crenadactylus ocellatus 	 - 

	

Dipiodoctyius aiboguttatus 	 - 

	

Dipiodaclylus poIyopthaImus 	 - 

Spiny-tailed Gecko 	Dipiodactyius spinigerus 

Marbled Gecko 	 Phyilodoctylus marmoratus 	 - 

Pygopodidae (legless lizards) 

Sandploin Worm Lizard 	 Aprasio repens 	 - 

	

Aciys concinno 	 - 

Fraser's Legless Lizard 	 Deima fraseri 	 - 

	

Deirna groyü 	 - 

Burton's Legless Lizard 	 Lialis burfonis 	 - 

	

Pie tholox gracilis 	 - 

Common Scaleyfoot 	 Pygopus lepidopodus 	 - 

Agamidae (dragon lizards) 

Western Bearded Dragon 	 Pogono minor 	 - 

Sandhill Dragon 	Tymponocryptis odeiaidensis 	 - 

Varanidae (monitors or goannas) 

Gould's Sand Goanna 	 Varanus gouidii 	 - 

Black-tailed Tree Goanna 	 Varanus tristis 	 - 

* NCS indicates species of national conservation significance. While (ncs) indicates species listed by Cogger etal. (1993) but 
not included in more recent lists of threatened species. 
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Table A2.3: Reptile species known to occur within the project area continued... 

Species Status 

Scincidae (skink lizards) 

Fence Skink Cryptoblepharus plagiocephalus 	 - 

Ctenotus australis 	 - 

Ctenotus fat/ens 	 - 

Ctenotus gemmula 	 - 

Ctenotus impar 	 - 

Ctenotus pantherinus 

King's Skink Egernia kingii 	 - 

Egernia multiscutata 	 - 

Salmon-bellied Skink Egernia napoleonis 	 - 

Hemiergis quadri/ineata 	 - 

Lerista christinae 	 (ncs) 

Lerista distinguenda 	 - 

Lerista etegans 

Lerista lineopunctu/afa 	 - 

Lerista praepedita 	 - 

Dwarf Skink Menetia greyii 	 - 

Spotted Morethia Morethia Jineoocellata 	 - 

Dusky Morethia Morethia obscura 

Western Bluetongue Ti/iqua occipitalis 	 - 

Bobtail Tiliquo rugosa 	 - 

Typhlopidae (blind snakes) 

Ramphotyphlops oustralis 	 - 

Boidae (pythons) 

Carpet Python More/ia spilota imbricata 	 NCS 

Woma Aspidites ramsayi 	 NCS 

* NCS indicates species of notional conservation significance. While (ncs) indicates species listed by Cogger et al. (1993) but 
not included in more recent lists of threatened species. 
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Table A2.3: Reptile species known to occur within the project area continued... 

Species 
	 Status* 

Elapidae (Front-fanged snakes) 

Yellow-faced Whip-Snake 
	

Demansia psommophis 

Bardick 
	

Echiopsis cur/us 

Tiger Snake 
	

Notechis scutotus 

Crowned Snake 
	

Drysdolia corona/us 

Mulga Snake 
	

Pseudechis oustralis 

Dugite 
	

F'seudonaja affinis 

Gould's Snake 
	

Parasuta gouldii 

Jan's Bandy-Bandy 
	

Simoselaps bertholdi 

Black-naped Snake 
	

Neelaps bimoculata 

Black-striped Snake 
	

Neelaps calonotos 
	

(ncs) 

Half-ringed Snake 
	

Brachyurophis semifasciata 

Narrow Banded Snake 
	

Brachyurophis fasciolata 

* (ncs) indicates species listed by Cogger et al. (1993) but not included in more recent lists of threatened species. 
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Table A2.4a: Wetland bird species known to occur within the project area. 

Species 	 Status* 

Anatidae (ducks, geese and swans) 

Freckled Duck 	 Slictonetfa naevosa 	 NCS 

Black Swan 	 Cygnus atratus 	 - 

Australian Shelduck 	 Tadorna tadornoides 	 - 

Pacific Black Duck 	 Anas superci!iosus 	 - 

Grey Teal 	 Anas gibberifrons 	 - 

Chestnut Teal 	 Anas castanea 	 - 

Australasian Shoveler 	 Anas rhynchotis 	 - 

Pink-eared Duck 	Malacorhynchus membranaceus 	 - 

Hardhead (White-eyed Duck) 	Aythya australis 	 - 

Australian Wood Duck 	 Chenonetta fubata 	 - 

Musk Duck 	 Biziura lobola 	 - 

Blue-billed Duck 	 Oxyura austra/is 	 - 

Podicepdidae (grebes) 

Great Crested Grebe 	 Podiceps cristatus 	 - 

Hoary-headed Grebe 	Poliocepha!us poliocepha/us 	 - 

Austrolasian Grebe 	Tachybaptus novaehollandiae 	 - 

Anhingidae (darters) 

Darter 	 Anhinga me/anogaster 	 - 

Phalacrocoracidae (cormorants) 

Little Black Cormorant 	Pholacrocorax suicirostris 	 - 

Little Pied Cormorant 	Phalacrocorox me/ono/eucos 	 - 

Pelecanoididae (pelicans) 

Australian Pel icon 	 Pelecanus cons picillo!us 	 - 

* NCS indicates species of notional conservation significance. 
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Table A2.4a: Wetland bird species known to occur within the project area continued... 

Species Status* 

Ardeidae (herons and egrets) 

White-faced Heron Egretta novaehollandiae 	 - 

Little Egret Egretta garzetta 	 - 

White-necked Heron Ardea pacifica 	 - 

Great Egret Egretta a/ba 

Nankeen Night Heron Nycticorax caledonicus 	 - 

Little Bittern !xobrychus minutus 	 NCS 

Australasian Bittern Botaurus poiciloptilus 	 NCS 

Plataleidae (ibis and spoonbills) 

Glossy Ibis Plegadis fa/cinellus 	 - 

Australian White Ibis Threskiornis ma/ucca 	 - 

Straw-necked Ibis Threskiornis spir.icol/is 	 - 

Yellow-billed Spoonbill P/ata/ea flavipes 	 - 

Accipitridae (hawks and eagles) 

Swamp Harrier Circus approximans 	 - 

Rallidae 	(crakes and rails) 

Buff-banded Rail Ra//us philippensis 	 - 

Baillon's Crake Porzana pusilla 	 - 

Australian Spotted Crake Porzana fluminea 	 - 

Spotless Crake Parzana tabuensis 	 - 

Black-tailed Native-hen Ga//in u/a ven!ralis 	 - 

Dusky Moorhen Gal/mu/a tenebrasa 	 - 

Purple Swamphen Parphyrio porphyria 	 - 

Eurasian Coot Fu/ica atra 	 - 

* NCS indicates species of national conservation significance. 
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Table A2.4a: Wetland bird species known to occur within the prolect  area continued... 

Species 	 Status* 

Scolopciciclae (sandpipers) 

Marsh Sandpiper 	 Tringa stagnatalis 	 - 

Common Greenshank 	 Tringa nebularia 	 - 

Wood Sandpiper 	 Tringo glareola 	 - 

Common Sandpiper 	 Tringa hypoleucos 	 - 

Red-necked Stint 	 Colidris ruficollis 	 - 

Sharp-tailed Sandpiper 	 Calidris ocuminata 	 - 

Recurvirostridae (stilts and avocets) 

Black-winged Stilt 	 Himantopus himantopus 	 - 

Banded Stilt 	 Cladorhynchus leucocephalus 	 - 

Red-necked Avocet 	Recurvirostra novaehollandioe 	 - 

Charadriidae (lapwings and plovers) 

Red-capped Plover 	 Charadrius ruficapillus 	 - 

Black-fronted Dotterel 	 Else yornis melanops 	 - 

Laridae (gulls and terns) 

Whiskered Tern 	 Chlidonias hybrida 	 - 

Sylviidae (Old World warblers) 

Clamorous Reed-Warbler 	Acrocephalus stentoreus 	 - 

Little Grassbird 	 Megalurus gramineus 	 - 

* NCS indicates species of national conservation significance. 
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Table A2.4b: Dryland bird species known to occur within the prolect  area. 

Species Status* 

Dromaiidae (emus) 

Emu 	 Dromaius novaeho!!ondiae 	 - 

Phasianidae (pheasants and quails) 

Stubble Quail Coturnix pectoro!is 	 - 

Accipihidae (kites, hawks and eagles) 

Black-shouldered Kite Elanus notatus 	 - 

Square-tailed Kite Lophoiclinio isura 	 NCS 

Whistling Kite Ha! iastur sphenurus 	 - 

Spotted Harrier Circus assimilis 

Brown Goshawk Accipiter fasciatus 

Collared Sparrowhawk Accipiter cirrhocephalus 	 - 

Wedge-tailed Eagle Aquila audax 	 - 

Little Eagle Hieraaetus morphnoides 	 - 

Falconidae (falcons) 

Peregrine Falcon Falco peregrinus 	 NCS 

Australian Hobby Falco Ion gipennis 	 - 

Brown Falcon Falco berigora 	 - 

Nankeen Kestrel Falco cenchroides 	 - 

Turnicidae (button-quails) 

Painted Button-quail Turnix voria 	 - 

Little Button-quail Turnix ye/ox 	 - 

Otidae (bustards) 

Australian Bustard Ardeotis austra/is 	 - 

Charadriidae (lapwings and plovers) 

Banded Lapwing Vanellus tricolor 	 - 

* NCS indicates species of national conservation significance. 
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Table A2.4b: Dryland bird species known to occur within the project area continued... 

Species Status* 

Columbidoe (pigeons and doves) 

Rock Dove (Domestic Pigeon) Columba livia Int. 

Laughing Turtle-Dove Strepiopelia senegalensis mt. 

Common Bronzewing Phaps chalcoptera - 

Brush Bronzewing Phaps elegans - 

Crested Pigeon Ocyphops lophotes - 

Cacatuidae (cockatoos) 

Short-billed Black-Cockatoo Calyptorhynchus latirostris NCS 

Galah Cacatua roseicapilla - 

Western Corella Cacatua paslinator - 

Psittacidae (lorikeets and parrots) 

Purple-crowned Lorikeet 	Glossopsitta porphyrocephala - 

Regent Parrot Polytelis anthopeplus - 

Red-capped Parrot Purpureicephalus spurius - 

Western Rosella Plalycercus icterotis - 

Australian Ringneck Barnardius zonorius - 

Elegant Parrot Neophema elegans - 

Cuculidae (cuckoos) 

Pallid Cuckoo Cuculus pallidus - 

Fan-tailed Cuckoo Cuculus pyrrhophanus - 

Horsfield's Bronze-Cuckoo Chrysococcyx basalis - 

Shining Bronze-Cuckoo Chrysococcyx Jucidus - 

Strigidae (hawk-owls) 

Southern Boobook Owl Ninox novaeseelondiae - 

Barking Owl (southern race) Ninox connivens connivens NCS 

* NCS indicates species of national conservation significance, while mt. indicates introduced species. 
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Table A2.4b: Dryland bird species known to occur within the prolect area continued... 

Species Status* 

Tytonidae (barn owls) 

Masked Owl Tyto novaeho//andiae 	 NCS 

Barn Owl Tyto a/ba 	 - 

Poclargidae (frogmouths) 

Tawny Frogmouth Podorgus strigoides 	 - 

Capnmulgidae (nightjars) 

Spotted Nightar Eurostopodus argus 	 - 

Apodidae (swiffs) 

Fork-toiled Swift Apus pacificus 	 - 

Halcyonidae (forest kinglishers) 

Laughing Kookaburra Doce/o novaeguioeae 	 I nt. 

Sacred Kingfisher Todiramphus sonctus 	 - 

Meropidae (bee-eaters) 

Rainbow Bee-eater Merops ornatus 	 - 

Maluridae (fairy-wrens) 

Splendid Fairy-wren Malurus splendens 	 - 

Variegated Fairy-wren Malurus lamberti 	 - 

Blue-breasted Fairy-wren Malurus puicherrimus 	 - 

White-winged Fairy-wren Malurus leucopterus 	 - 

Southern Emu-wren Stipiturus malachurus 	 - 

* NCS indicates species of national conservation significance, while Int. indicates introduced species. 
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Table A2.4b: Dryland bird species known to occur within the project area continued... 

Species Status* 

Pardalotidae (pardalotes) 

Spotted Pardalote Pardalotus punctotus 	 - 

Striated Pardalote Porda/otus striatus 	 - 

White-browed Scrubwren Sericornis frontolis 	 - 

Rufous Fieldwren 	Sericornis campestris montonellus 	 NCS 

Weebill Smicrornis brevirostris 	 - 

Western Gerygone Gerygone fusco 	 - 

Inland Thornbill Acanthiza apica/is 

Western Thornbill Acanthiza inornato 	 - 

Yellow-rumped Thornbill Acanthiza chrysorrhoa 	 - 

Meliphagidae (honeyeaters( 

Red Wattlebird Anthochaera carunculofo 	 - 

Little Wattlebird Anthochoero chrysoptera 	 - 

Yellow-throated Miner Manorino flavigulo 	 - 

Singing Honeyeater Lichenostomus virescens 	 - 

Brown-headed Honeyeater Melithreptus brevirostris 	 - 

White-naped Honeyeater Melithreptus lunofus 	 - 

Brown Honeyeater Lichmera indistincta 	 - 

New Holland Honeyeater 	Phylidonyris novoehollondiae 	 - 

White-cheeked Honeyeater Phylidonyris nigra 	 - 

Tawny-crowned Honeyeater Phylidonyris melonops 	 - 

Western Spinebill 	Acanthorhynchus superciliosus 	 - 

Black Honeyeater Certhionyx niger 	 - 

Crimson Chat Epthianura tricolor 	 - 

White-fronted Chat Epthianura olbifrons 	 - 

* NCS indicates species of national conservation significance, while Int. indicates introduced species. 
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Table A2.4b: Dryland bird species known to occur within the project area continued... 

Species Status* 

Petroicidae 	(Australian robins) 

Jacky Winter Microeca !eucophaeo 	 - 

Scarlet Robin Petroica multicolor 	 - 

Red-capped Robin Petroico goodenovii 	 - 

Hooded Robin Melanodryas cuculloto 	 - 

Neositticlae 	(sittellas) 

Varied Sittella Daphoenositto chrysop!era 	 - 

Pachycephalidae (whistlers) 

Crested Belibird Oreoico gutturalis gutturalis 	 NCS 

Golden Whistler Pachycephala pectoralis  

Rufous Whistler Pachycephalo rufivenfris 	 - 

Grey Shrike-thrush Colluricincla harmonica 	 - 

Dicruridae (flycatchers) 

Restless Flycatcher Myiagra inquieta 	 - 

Magpie-lark Grallina cyanoleuca 

Grey Fantail Rhipidura fuliginasa 	 - 

Willie Wagiall Rhipidura leucophrys 	 - 

Campephagidae (cuckoc-shrikes) 

Black-faced Cuckoo-shrike Coracina novaehollandicje 	 - 

White-winged Triller Lalage sueurii 	 - 

Artamiclae (woodswallows) 

Masked Woodswallow Artamus personatus 	 - 

Black-laced Woodswallow Artamus cinereus 	 - 

Dusky Woodswallow Artamus cyanopterus 	 - 

Grey Butcherbird Cracticus torquotus 	 - 

Pied Butcherbird Cracticus nigroguloris 	 - 

Australian Magpie Gymnorhina tibicen 	 - 

Grey Currawong Strepero versicolor 	 - 

* NCS indicates species of national canservation significance. 
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Table A2.4b: Dryland bird species known to occur within the project area continued... 

Species Status* 

Corvidae (ravens and crows) 

Australian Raven Corvus coronoides 

Little Crow Corvus bennetti 	 - 

Motacillidae (pipits and true wa9toils) 

Richard's Pipit Anthus novaeseelondioe 	 - 

Passer,dae (finches and allies) 

Zebra Finch Taeniopygio guttafa 	 - 

Dicaeiclae (flower-peckers) 

Mistletoebird Dicaeum hirundinaceum 	 - 

Hirundinidae (swallows) 

White-backed Swallow Cheramoeca Ieucosternus 	 - 

Welcome Swallow Hirundo neoxena 

Tree Martin 1-Jirundo nigricans 	 - 

Fairy Martin Hirundo one! 	 - 

Sylviidae (Old World warbiers) 

Rufous Songlark Cincloramphus mathewsi 

Brown Songlark Cincloramphus cruralis 

Zosteropidae (white-eyes) 

Silvereye Zosferops lateralis 	 - 

* NCS indicates species of notional conservation significance. 
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Table A2.5: Mammal species known to occur in the project area. 

Speaes Status 

Tachyglossidae (echidnas) 

Echidna Tachyglossus aculeatus 

Dosyuridae 

Chuditch Dasyurus geoffroii NCS 

Brush-tailed Phascogale Phascogale tapoatafa NCS 

dunnart Sminthopsis dolichura 

White-footed Dunnart Sminthopsis granulipes 

dunnart Sminthopsis griseoventer 

Peramelidcte (bandicoots) 

Quenda or Southern Brown Bandicoot 	Isoodon obesulus NCS 

Phalangeridae (possums) 

Brush-tailed Possum Trichosurus vulpeculo 

Burramyidae (pygmy possums) 

Western Pygmy Possum Cercartetus concinnus 

Tarsipedidae (honey possum) 

Honey Possum Tarsipes rostratus 

Macropodidae (kangaroos and wallabies) 

Western Grey Kangaroo Macropus fuliginosus 

Brush or Black.gloved Wallaby Macropus irma NCS 

Mollostdae (mastiff bats) 

White-striped Bat Nyctinomus australis 

Mormopterus planiceps 

* NCS indicates species of national conservation significance. 
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Table A2.5: Mammal species known to occur in the project area. 

Species Status* 

Vespertilionidae (vesper bats) 

Gould's Wattled Bat Chalino/obus gouldii - 

Chocolate Wattled Bat Cholinolobus mono - 

King River Eptesicus 	Vespodelus (Eptesicus) regu/us - 

Fci/sistreilus mockenziei NCS 

Lesser Long-eared Bat Nyctophilus geoffroyi - 

Gould's Long-eared Bat Nyctophilus gouidii - 

Greater Long-eared Bat Nyctophilus timoniensis - 

Muridae (rats and mice) 

Rakali or Water Rat Hydromys chrysogaster NCS 

House Mouse Mus muscukis lot. 

Noodji or Ashy-grey Mouse Pseudomys albocinereus - 

Black Rat Rottus rottus lot. 

Leporidae (rabbits and hares) 

Rabbit Onycto/ogus cunicu/us Int. 

Canidae (foxes and dogs) 

European Red Fox Vu/pes vu/pes I nt. 

Felidae (cats) 

Feral Cat Felis cotus lnt. 

* NCS indicates species of national conservation significance, while Int. indicates introduced species. 
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Table A2.6: Species believed to be extinct in the general region of the prolect. 

Species Conservation Status 

Megapociiidae (mound-builders) 

Mallee Fowl 	 Leipoa oce/lota Vulv (WA Act, ANZECC and Garnett) 

Ardeidae (herons and egrets) 

Black Bittern (South-West) 	 Oupe!or f/ovicoliis Priority 2 (CALM) 

Burhinidae (stone-curlews) 

Bush stone-curlew 	 Burhinus grallarius Priority 4 (CALM), near-Threatened (Garnett) 

Psitaccidae (parrots and lorikeets) 

Ground Parrot (South-West) 	Pezoporus wallicus flaviventris Vulv (WA Act, ANZECC and Garnett) 

Cinclosomatidae (quail-thrushes and allies) 

Western Whipbird 	Psophodes nigrc'gu!aris nigrogu!aris End (WA Act, ANZECC), VuIn (Garnett) 

Myrmecobiidae (numbat) 

Numbat 	 Myrmecobius fasciatus Vulv (WA Act, ANZECC) 

Thylacomyidae (bilbies or rabbit-eared bandicoots) 

Bilby, Dalgyte or Walpiri 	 Macrotis lagotis Vulv (WA Act, ANZECC) 

Peramelidae (bandicoots) 

Western Barred Bandicoot 	 Perameles bougainvilie End (WA Act, ANZECC) 

Pseudocheiridae (ring-tailed possums) 

Western Ring-tailed Possum 	Pseudochierus accidentalis Vulv (WA Act, ANZECC) 

Potoroidae (rat-kangaroos and allies) 

Woylie 	 Bettongia peniciliata Cons Dep (WA Act) 

Boodie 	 Bettongia lesueur Vulv (WA Act, ANZECC) 

Macropodidae (kangaroos and wallabies) 

Muning or Banded Hare-Wallaby 	Lagosirophus fasciatus Vulv (WA Act, ANZECC) 

Mala or Rufous Hare-Wallaby 	Lagosh-ophus hirsutus Cr End (WA Act, ANZECC) 

Tammar 	 Macropus eugenii Cons Dep (WA Act) 

Tjawalpa or Crescent Nailtail Wallaby 	Onychoga!ea lunota Extinct 

Black-flanked Rock-Wallaby 	 Petrogaie lateralis Vulv (WA Act, ANZECC( 

Quokka 	 Setonix brachyurus Vulv (WA Act, ANZECC) 

Mundae (rats and mice) 

Noompa or Big-eared Hopping-Mouse 	Notomys macrotis Extinct 

Koolawa or Long-tailed Hopping-MouseNatomys !ongicoudatus 	I Extinct 

Dayang or Heath Rat 	 Pseudomys shortridgei Vulv (WA Act) 

Canidae (foxes and dogs) 

Dingo 	 Canis lupus dingo Least Concern 

Abbreviations are: Con Dep - Conservation Department; VuIn - Vulnerable; End - Endangered; Cr End - Critically Endangered. 
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Categories used in the Recognition 
of Fauna Conservation Significance 

WA Wildlife Conservation Act. 

Schedule I. Fauna which is rare or likely to become 

extinct (taxa also classed according to IUCN categories 

as Extinct, Critically Endangered, Endangered or 

Vulnerable). 

Schedule 2. Fauna presumed to be extinct. 

Schedule 3. Birds protected under an international 

agreement. 

Schedule 4. Other specially Protected  fauna. 

Conservation Dependent. Species that require 

conservation measures, such as predator control, to 

maintain their populations. 

WA Department of Conservation and Land 
Management (species not listed under the 
Conservation Act, but for which there is some 
concern). 

Priority I. lixa with few, poorl\ known populations 

on threatened lands. 

Priority 2. Taxa with few, poorly known populations 

on conservation lands; or taxa with several, poorly 

known populations not on conservation lands. 

Priority 3. Taxa with several, poorlv known 

populations, some on conservation lands. 

Priority 4. Taxa in need of monitoring. 

International Union for the Conservation of Nature 
and Natural Resources (IUCN) (As refined by 
Mace and Stuart 1994). 

Extinct. Taxa for which there is no reasonable (loUbt 

that the last individual has died. 

Extinct in the 'Wild. Taxa that survive only in 

captivity or in translocated populations outside the 

original natural range of the species. 

Critically Endangered. Taxa facing an extremely high 

risk of extinction in the wild in the immediate future. 

Endangered. Taxa facing a very high risk of extinction 

in the wild in the near future. 

APPENDIX 3 

Vulnerable. Taxa facing a high risk of extinction in 

the wild in the medium-term future. 

Threatened. Taxa that are Critically Endangered, 

Endangered or Vulnerable. 

NearThreatened. Taxa that may become Threatened 

if current trends continue. 

Conservation Dependent. Taxa that are not 
threatened but are dependent upon active conservation 

measures. 

Least Concern. Taxa that are secure. 
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Qi. Why do we need a new transmission line 
from Pinjar to Cataby? 

The construction of this line is necessary to ensure that 
the quality and reliability of the power supply in the 
North Country Region is adequately maintained 
beyond 2002. \Thc Region is currently connected to 
Western Power's metropolitan transmission system via 
two 132 kV lines. 

These two transmission lines are operating close to their 
power transfer and operating capabilities, and given the 
anticipated growth in power demand in the Region over 
the coming years, the ability for these lines to cope 
with the load growth is expected to diminish by the 
summer of 2002/2003. 

One of the consequences of not building the 
transmission line would be low voltages on the power 
system between Muchea and Geraldton. As Western 
Power has to meet statutory voltage limits the only 
alternative to building the transmission line would be 
the installation of equipment to shed large numbers of 
customers, during Summer and Winter peak electrical 
load times. 

Another consequence of not building the transmission 
line would be the imposition of limits on electrical load 
in the region, resulting in constraints to growth and 
economic development. 

The construction of this new transmission line is 
necessary to support and maintain the anticipated 
increase in power demand in the Region and mitigate 
the following prol)Icms: 

Quality and Reliability of Supply 

The design of the existing 132 kV lines does not 
incorporate overhead earths, and the high isokeraunic 
levels (electric storms) result in poor local power 
quality due to numerous fault trips. The proposed new 
line will be designed to operate in this high isokeraunic 
region with higher levels of security. 

Generation Expansion 

Due to transient and dynamic stability limitations, 
Western Power is unable to add the generation capacity 
substantially in the North Country area without 
significantly reinforcing its existing transmission 
system, or reducing the security of the system. The 
installation of the transmission line will accommodate 
the generation expansion in the Region. 

Following construction of the Pinjar to Catabv 
transmission line and other transmission lines to the north 
of Cataby it will become possible to connect gas powered 

generators at certain locations to supply customers in 
the Great Northern Region or at more distant locations 
on the South West Interconnected System. 

Nev.,  Loads 

It is predicted that by 2002 / 2003 Western Power would 
not be able to supply new loads in the North Country 
Region to the current levels of reliability and security. 
The new transmission line will allow Western Power 
to accommodate signilIcant or unexpected expansion 
of residential, commercial and industrial developments 
in the Region. Developments atYanchep, Guilderton 
and Lancelin indicate that expansion along the north 
coast will continue. 'Without the proposed new line, 
regional growth may be constrained and problematic. 

Though the transmission line will enable new industrial 
and commercial loads to be connected to the power 
system, the primary reason for building the 
transmission line is to ensure a satisfactory power supply 
to residential customers and landowners in the region 
into the foreseeable future. 

Why don't you use the existing structures, 
which runs up the Brand Hwy? 

The existing line was constructed 24 years ago, before 
the area it traverses was recognised for its significance 
in terms of its conservation wetlands and extent of 
rnineralisation. 

By upgrading the line to carry all of the region's 
electricity there is a very real risk (especially during 
high-fire danger periods and periods of lightning 
activity) of losing supply to the entire region. In elTect, 
you put all your eggs in one basket and the risk of 
compromise to supply is too high to justify upgrading 
the existing structures to carry the required additional 
electrical circuits. 

Apart from these very significant reasons, to upgrade 
the additional structure to cope with the increased load 
would cost between 50% and 70% more than building 
a new transmission line on new structures. 

Why doesn't Western Power build the 
transmission line adlacent to the existing 
line (i.e. Common Corridor Option)? 

The existing alignment traverses an area of low flying 
aircraft controlled by the Department of Defence. 
Though the existing line poses no threat to the safety 
of these aircraft as the poles are less than 20m in height, 
the new transmission towers (SOm in height) are not 
acceptable to the Department of Defence on this 
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alignment. In Fact to accommodate the new 

transmission t\vcrs a deviation of at least 3km to the 

west would be required. Such a diversion would place 

the alignment within a large area of wetlands classified 

as Conservation Wetlands by the \Vater & Rivers 

Commission. A diversion to the east would not be 

Practical as structures would be limited to a height of 

no more than 1 5m. 

The Water and Rivers Commission would oppose this 

option on the grounds that the activity of constructing 

of new transmission towers in areas of Conservation 

status wetlands would cause significant damage to these 

wetlands. An area of 42m by 42m would be affected 

by tower foundations and tower construction. Towers 

would be spaced at around 450-500ni intervals, 

however, given the concentration of the wetlands, it 

would not be possible to construct the towers without 

impacting significantly on wetlands and fringing 

wetland vegetation. The itfll)act of new tower 

construction is much greater than the impacts involved 

in constructing the existing wood pole transmission 

line some 24 years ago, and is much greater than current 

maintenance access impacts. 

Mineralisation on this alignment creates a liability in 

that Western Power could potentially be required to 

move the line at some future time if minerals are to be 

mined in the areas within the transmission line 

casements. An easement adjacent to the existing 

transmission line would contain areas of mineralisation. 

Due to the nature of the mincralisation and the mining 

technique required to mine it, the structures would 

need to be moved to allow mining in these areas. 

04. Why doesn't Western Power build the 
transmission line on the Eastern Option 
alignment? 

As the Eastern Option alignment is common with the 

an alignment parallel to the existing transmission line 

UI) to Beermullah, problems associated with the 

Common Corridor Option (Q.3), controlled low flight 

areas and wetlands apply, while issues associated with 

mineralisation are not as significant. An additional 

problem with the Eastern Option is the requirement 

to clear small isolated fragments of remnant vegetation 

unique to this area. Because this vegetation is tall Marri 

woodland, extensive clearing would be required. The 

transmission line conductors could not span such trees. 

Why the Western Option? 

The 'Western Option is preferred by Western Power 

because it minimises the overall social and 

environmental impacts. 

Approximately 15 landowners would be affected 

compared with 40 or 50 landowners that would be 

affected by the other options. 

Threats to vegetation can be minimised because 

vegetation in this area is lower (generallY less than Sm 

in height) than in the other areas. The vegetation that 

lies between the structures (towers) will not require 

the same extent of clearing as taller vegetation on other 

options. The alignment can generally use existing access 

tracks for construction and future maintenance. 

Unlike the Common Corridor and Eastern Options 

there are no significant problems associated with 

controlled low flight areas or conservation wetlands. 

Why hasn't Western Power considered 
the Gingin Coast Structure Plan in its 
decision making? 

Western Power has. Advice from representatives of the 

consultant conducting the study for the Western 

Australian Planning Commission and the Ministry for 

Planning advised Vv'estern Power that the alignment 

proposed for the Western Option is the "best possible" 

to minimise effects on future landuse plans for the region. 

The Pinjar-Catahv transmission line is discussed in the 

second draft ofWorking Paper No 2 - Infrastructure. 

Why not place the transmission line 
underground? 

The Western Option is 12 3km in length (75km through 

private land-the shortest distance through private land 

of the three options investigated). If Western Power 

were to underground a double circuit 330kV-

transmission line over the entire 12 3km the cost would 
be S861M. If Western Power were to underground 

the sections through private land only, the cost would 

be $525M. 'Western Power could not fund either of 

these undcrgrounding options despite obvious benefits 

from reduced clearing. Western Power would certainly 

not entertain selective undergrounding on some private 

properties unless this was funded by the property 

owners concerned. 

Will EMF be a problem? 

All wires carrYing electrical current generate electric 

and magnetic fields, including house wiring and general 

household applicances. After more than 25 years of 
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epiclemiological and other studies no significant 

relationships between fields and human health effects 

have been established. It is not possible to prove that 

no relationship exits between fields and human health. 

The nature the scientific hypothesis testing is that it is 

not possible to prove a negative proposition. The levels 

of electric and magnetic fields at the edge of the 

transmission line easements are comparable with 

background levels encountered in normal suburban 

locations. High numbers of residents in the Perth 

Metropolitan Area live in close proximity to existing 

transmission lines. 

Could EMFs from the proposed 
transmission line affect beekeeping 
operations? 

VV'C' understand that there may be biological effects to 

bees and bee production resulting from electric fields. 

Information on such effects has been sourced from the 

International Bee Research Association. This advice 

suggest that the magnitude of electric fields likely to be 

produced by the new transmission line would not affect 

any bee keeping operations including honey 1)rO(luctiOfl 

and queen rearing provided hives were located outside 

the 60m wide transmission line easement. 

Will the transmission line require the 
clearing of remnant vegetation? 

Yes, but the clearing will be minimised on the Western 

Option by clearing only where it is absolutely necessary 

for construction and maintenance activities. Clearing 

will be required around tower bases for construction 

(a I Sm strip outside the tower bascs), for access and 

conductor stringing between the towers, and wherever 

a safe clearance distance does not exist between 

vegetation and conductors. Towers will be located 

approximately SOOm apart and a 41n wide strip will be 

required for access and stringing. The alignment will 

be located to minimise the effects on significant areas 

of remnant vegetation. 
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