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AN INVITATION TO COMMENT ON THIS CER 

The Environmental Protection Authority (EPA) invites people to make a submission on this 
Consultative Environmental Review (CER). 

The CER has been prepared by Karinya Nominees Pty Ltd, Dalacen Pty Ltd and Benara 
Nominees Pty Ltd in accordance with the Environmental Protection Act, 1986 and describes 
an urban subdivision of land at Baldivis in the City of Rockingham. At present the land 
involved is zoned Urban. The CER is available for public review for four weeks from 	to 

Comments from Government agencies and from the public will assist the EPA to prepare an 
Assessment Report on the Structure Plan 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 
confidentially unless it is stated that they can be used publicly, then they may be quoted either 
in full or in part in each report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or 
other groups 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 ten people) please indicate all the names of the 
participants. If you 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 CER or 
with specific aspects. 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 
environmentally more acceptable. 

When making comments on specific items in the CER: 

clearly state your point of view; 
indicate the source of your information or argument if this is applicable; and 
suggest recommendations, safeguards or alternatives. 
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Points to keep in mind 

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

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

helpful. 

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

If you discuss different sections of the CER, keep them distinct and separate, so there is no 
confusion as to which section you are considering. 

Attach any factual information you wish to provide and give details of the source. Make 
sure your information is accurate. 

Remember to include: 

your name, 
your address, and 
the date. 

The closing date for submissions is: 

1998. 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
8the Floor, Westralia Square 
141 St George's Tce 
PERTH WA 6000 

Attention: 	Mr Garry Middle 
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EXECUTIVE SUMMARY 

1.0 	Introduction 

This Consultative Environmental Review (CER) describes a plan for residential 

subdivision of Lots 1 and 2 Baldivis Road, Baldivis within the municipality of the City 

of Rockingham. Guidelines provided by the EPA for the preparation of this CER are 

included at Appendix A. The land subject of the subdivision application is located 

within the locality of Baldivis. The land is located regionally on Figure 1. 

The land sits a short distance to the north of the Settlers Hills' residential estate and 

to the west lies the Tamworth Hill Swamp. On the eastern side the subdivision area 

is bounded by Baldivis Road and a short distance further to the east is the alignment 

of the Kwinana Freeway which is expected to be extended to the Baldivis area by 

approximately the turn of the century. 

The application area is zoned Urban in the Metropolitan Region Scheme and is 

included within the Development zone of the City of Rockingham's Town Planning 

Scheme 1. 

An easement containing a high pressure gas transmission pipeline is aligned 

through the application area and running parallel to this easement is an unused 

easement registered in favour of the Alcoa Company. Public Health and Safety 

issues associated with the gas pipeline are raised as matters to be dealt with within 

the CER as are issues dealing with site drainage and possible impacts on the 

Tamworth Hill Swamp. 
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2.0 	Description of proposal 

An application to subdivide approximately 18.28 hectares of Lot I and 25.29 

hectares of Lot 2 was received by the Western Australian Planning Commission 

(WAPC) in June 1997. The application proposed the creation of 390 lots including 4 

group housing sites. Single residential lots ranged from 570m2  to 1079m2  with an 

average lot size of 663m2. 

In addition the plan included 4.3847 hectares of open space within 3 reserves. The 

largest of these reserves included an area for drainage and 2 other sites for 

soakage basins were nominated. Finally, the plan included a site of 2382m2  for 

unspecified community purposes. The subdivision is proposed to be served by all 

normal urban services including deep sewerage. At full development, it is expected 

that the subdivision would provide housing for approximately 1144 persons. 

Initially, access to the subdivision will be provided from Baldivis Road. Ultimately, an 

alignment for Nairn Road has been established under the Metropolitan Region 

Scheme as an Important Regional Road forming the western boundary of the 

subdivision area. This Important Regional Road alignment separates the 

development from the main body of Tamworth Hill Swamp. 
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3.0 	Existing Environment 

Landform 

The development occupies a ridge of land on a general north-south trend to the 

west of Baldivis Road. East of this ridge lies Palusplain and to the west is an 

interdunal wetland known as Tamworth Hill Swamp. The land rises from a low point 

of approximately 3 metres AHD to a peak of 23 metres. Grades are gentle at around 

5 percent with localised steeper gradients of up to 12 percent. Soils are generally of 

the Karakatta Association. 

Groundwater 

The site is well drained by both surface and subsurface processes as a result of its 

porous, sandy surface soil. An unconfined, superficial aquifer underlies the site. The 

vertical separation distance between the land surface and the water table beneath 

the majority of the site is between 10 and 15 metres when the groundwater is at 

maximum levels. 

Wetlands 

Tamworth Hill Swamp to the west of the application area is a surface expression of 

the unconfined aquifer. Tamworth Hill Swamp is predominantly west of the reserved 

alignment of Nairn Road. There is however a tongue of wetland situated within the 

development area on the eastern side of Nairn Road. 

Tamworth Hill Swamp is not included within any System Six recommendations but it 

is listed as Wetland No. 33 within the Swan Coastal Pain Lakes Environmental 

Protection Policy (1992). 
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Vegetation 

Much of the development area has been cleared for grazing. Clearing has been 

more general on Lot 2 with a parkiand cleared appearance being retained on Lot 1. 

The most significant areas of natural vegetation are associated with the Tamworth 

Hill Swamp including a grove of paperbarks just east of the alignment of Nairn Road 

within Lot 1. 

Gas Transmission Pipeline 

A major gas transmission pipeline is aligned through the development area, east of 

the alignment of Nairn Road. The gas main is associated with a risk to public safety 

in the event that it ruptures, causing an explosion. The pipeline is operated by CMS 

Gas Transmission of Australia. 

Aboriginal Sites 

There are no known sites of significance to Aboriginal people within the 

development area. 

4.0 	Environmental Implications and Management 

Table I summarises relevant environmental factors and the proponent's 

commitments in relation to the management of the various environmental issues. In 

addition to the particular commitments, a revised plan of subdivision has been 

prepared and is to be lodged with the WAPC incorporating the changes necessary 

to effect those commitments. 
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Table I Summary - Environmental Implications and Management 

Existing 

Environmental 

Conditions 

Relevant Proposal 

Characteristics 

Environmental Objectives Proposed Management Measures Predicted 

Outcome/Impacts 

Tamworth 	Hill Subdivision To maintain the long term health and Not to use any land within the Rockingham Parks Tamworth Protection of wetland via buffer 
Swamp Wetlands housing/development viability 	of 	Tamworth 	Hill 	Swamp Hill Swamp Management Plan area for any purpose and disposal of drainage water 

characteristics including adequate buffers and long associated with the development (eg drainage), on site. 
term management. 

Surface 	and Discontinue 	rural Management 	of 	stormwater 	in All 	stormwater 	generated 	from 	the 	site 	will 	be All water from storm events up 
groundwater activities 	and accordance with Water Sensitive discharged to ground using infiltration devices. Infiltration to and including 1 in 100 year 

stormwater disposal Urban Design Guidelines, devices will be designed and constructed in accordance storm 	retained 	on 	site 	and 
Prevent 	direct 	stormwater with best management practices, to the satisfaction of disposed of via infiltration. No 

discharge from the site. the City of Rockingham. direct discharge to Tamworth 

Control/manage the potential for InfIltration devices will be appropriately maintained by Hill Swamp Managment Plan 

nutrients (and any other potential the 	proponent 	to 	the 	satisfaction 	of 	the 	City 	of area. 

pollutants) to discharge from the Rockingham, including the removal of sediments as 

site via groundwater. necessary, until handover to the City of Rockingham. 

Drainage of the site will be to the satisfaction of the City of 

Rockingham, but will not Incorporate subsoil drainage. 

The proponent shall retain the paperbark thicket within 

the development area as an island surrounded by a 

permanent 	lake 	as 	part 	of the 	drainage 	system 

developed for handover to the City of Rockingham. 

Submit a modified plan of submission. 
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Existing 

Environmental 

Conditions 

Relevant Proposal 

Characteristics 

Environmental Objectives Proposed Management Measures Predicted 

Outcome/Impacts 

CMS 	- 	Parmelia Public Health and Safely Given the existing management of the o 	Umit the number of road crossings of the pipeline Public Health and Safety Risk 

Gas Transmission CMS-Parmelia 	Gas 	Transmission easement to two. maintained at acceptable aowj 

pipeline pipeline 	and 	the 	ALCOA 	pipeline Set residential lots at least 32 metres back from the level 	during 	and 	following 

determine 	appropriate 	setbacks 	of centreline of the gas pipeline, development. 

development and additional measures Not locate any site for special uses within 96 metres of 
to ensure the development, meets the the gas pipeline. 

EPA's criteria for individual fatality risk Construct a concrete dual use path within open space 
and the DME's requirements in respect above and along the length of the gas pipeline. 
of public safety. Install service conduits under the roads, in the vicinity of 

the pipeline, so that any future services can be installed 

without having to bore under the road. 

Install 	No Boring Permitted 	signs in the vicinity of the 

pipeline. 

Design the layout of the services in the development such 

that no additional services need to be installed near the 

pipeline at a future date. 

Design the roads in the development such that they 

discourage the installation of additional services in the 

future. 

All work carried out in the vicinity of the pipeline to be 

• supervised by CMS Gas Transmission Representative. 

All contractors and sub contractors working in the vicinity 

of 	the 	pipeline 	undertake 	induction 	training 	on 

procedures for working near a 	high pressure gas 

pipeline. 
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1.0 INTRODUCTION 

	

1.1 	Proponents 

The proposed subdivision Of Lots 1 and 2 Baldivis Road, Baldivis is the joint 

proposal of three companies. Lot us owned by Karinya Nominees Pty Ltd and 

Lot 2 is owned jointly by Dalacen Pty Ltd and Benara Nominees Pty Ltd. 

Land Particulars are: 

Lot 1 being portion of each of Peel Estate Lots 963 and 965 on Diagram 33742 

contained in Certificate of Title Volume 431 Folio 126A, registered proprietor, 

Karinya Nominees Pty Ltd and; 

Lot 2 being portion of Peel Estate Lot 965 on Diagram 33742 contained in 

Certificate of Title Volume 46 Folio 68A, registered proprietors jointly Dalacen 

Pty Ltd and Benara Nominees :Pty Ltd. 

	

1.2 	Project Description 

1.2.1 An application to subdivide approximately 18.28 ha of Lot 1 and 25.29 

ha of Lot 2 was received by the Western Australian Planning 

Commission (WAPC) on 5 June 1997 (WAPC ref. 104059). The 

application proposed the creation of 390 lots including 4 Group Housing 

sites. Single residential lots ranged from 570m2  to 1079m2  with an 

average lot size of 663m2. 

In addition the plan included 4.3847 ha of open space within three 

reserves. The largest of these reserves included an area for drainage 

and two other sites for soakage basins were nominated. Finally, the 

plan included a site of 2382m2  for unspecified community purposes, 

possibly a day care centre. 

All stormwater drainage is to be accommodated on-site within soakage 

basins up to and including the 1 in 100 year storm event. In addition, 

the development is to be served by reticulated water, deep sewerage 

and underground power. 

1780:MAR98REP 	 MITCHELL ('.OFF & ASSOCIATES 
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Figure 2 is a copy of the Proposed Plan of Subdivision. 

1.2.2 The area covered by the proposed subdivision is currently zoned 

"Urban" in the Metropolitan Region Scheme (MRS) and this is reflected 

in the City of Rockingham's Town Planning Scheme No. 1 which zones 

the land "Development" 

The subdivision area is bordered on the west by the proposed alignment 

of Nairn Road, reserved under the MRS as an "Important Regional 

Road" and further to the west is "Parks and Recreation" reserve 

covering Tamworth Swamp and its margins. To the east is Baldivis 

Road and a linear "Parks and Recreation" reserve following an old 

tramway. To the north and south the zoning is "Urban". Figure 3 

shows the land in the context of the MRS. The proposed subdivision is 

consistent with the zonings under the MRS and local Town Planning 

Scheme. 

1.2.3 Lots 1 and 2 are affected by two easements. One of these easements 

is registered pursuant to the Petroleum Pipelines Act of 1969 (as 

amended) and contains a high pressure gas main centrally within the 

easement. The second easement is registered in favour of Alcoa of 

Australia (WA) Limited and is currently not used. The company's 

property officer (Ms S Morley pers comm) advises that the easement 

was acquired in the 1970's for the purpose of piping fuel oil and/or 

caustic solution to Pinjarra. No plans exist to construct the pipeline 

however, the easement is retained to preserve options for the future. 

The proposed subdivision responded to these easements by retaining 

them, predominantly within private land and separating them from 

housing by aligning a road parallel to, outside of and adjacent to the 

easements. This design solution was consistent with an earlier 

subdivision approval granted to a HomesWest development further to 

the north at Yangebup (Beeliar Heights). 

1780:MAR98REP 	 MITCHELL GOFF & ASSOCIATES 
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1.3 Location 

1.3.1 Regionally the land is located within the South West Corridor, an arm of 

urban and industrial development extending southwards along the coast 

from the urban core of metropolitan Perth. The project area is 

approximately 41 kms south of the Perth Central Business District and 

approximately 8 kms south east of the Rockingham Strategic Regional 

Centre. The Baldivis area represents a node of urban zoning generally 

between Kerosene Lane in the north and Sixty Eight Road in the south 

and Baldivis Road in the east and a line of dunes in the west. To the 

east of Baldivis runs the reserve for the extension of the Kwinana 

Freeway. 

1.3.2 Locally, the development site lies between Baldivis Road on the east 

and the proposed alignment of Nairn Road in the west. Nairn Road 

effectively separates the UrbaA zoning from Parks and Recreation 

Reserves covering Tamworth Swamp. To the south of the development 

area there is a proposed District Centre accommodating shopping, civic 

functions and mixed business areas. The District Centre is bordered on 

the south by an extension of Safety Bay Road which will ultimately 

connect to the Kwinana Freeway which is proposed to be extended to 

Safety Bay Road by the year 2004. The subject land is therefore 

strategically located for housing, as in the near future it will enjoy a high 

degree of accessibility and in the longer term is closely related to a 

range of commercial and civic services as well as employment 

opportunities. 

1780:MAR99REP 	 '%I!TCIIELL GOFF & ASSOCIATES 



Subdivision of Lots I & 2 Baldivis Road, Baldivis 	 Page : 6 

2.0 	SUMMARY OF PROPOSAL CHARACTERISTICS 

The following table is a "one minute manager11, briefly outlining the characteristics of 

the proposal. 

Proponents: 	 Karinya Nominees Pty Ltd, 

Development Site: 

Encumbrances: 

Development Areas: 

Development Yield: 

Planned Population: 

Dalacen Pty Ltd and 

Benara Nominees Pty Ltd. 

Lots 1 & 2 Baldivis Road, Baldivis 

Easement pursuant to Petroleum Pipelines 

Act 1969 as amended. 

Easement pursuant to Alumina Refinery 

(Pinjarra) Agreement Act 1976 as amended. 

Loti 18.28 hectares, 	 , 

Lot 2 25.29 hectares, 

Total 43.57 hectares. 

386 single housing lots 

4 group housing lots 

3 recreation reserves 

3 drainage basins 

1 community purposes site. 

386 single dwellings x 2.8 persons = 1080 

persons 

32 grouped dwellings x 2 persons = 64 

persons. 

Total persons = 1144. 

1780:MAR98REP 	 MITCHELL COFF & ASSOCIATES 
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Services 	 Deep sewerage 

Reticulated water 

Underground power 

Sealed roads 

Drainage by infiltration - no, direct discharge 

off-site 

No sub-soil drainage 

3.0 	DECISION MAKING AUTHORITIES AND INVOLVED AGENCIES 

3.1 	Western Australian Planning Commission (WAPC) 

The Western Australian Planning Commission is the authority charged with the 

responsibility of deciding applications for approval to subdivide land in Western 

Australia. To assist the WAPC's deliberations, applications are referred to 

various authorities who must respond within 42 days with comments and/or 

recommendations. 

3.2 	Water & Rivers Commission 

The Water & Rivers Commission is one of the referral agencies consulted by 

the WAPC. They will comment on the drainage strategy and possible impacts 

on groundwater, surface water and wetlands and make appropriate 

recommendations. 

3.3 Referral Agencies 

In this case, the referral agencies were: 

 

 

Rockingham City Council 

Department of Transport 

Main Roads Western Australia 

Water & Rivers Commission 

Department of Environmental Protection 

Department of Transport 

Eduction Department 

Alinta Gas 

Western Power 

Water Corporation 

As a result of referral to the Department of Environmental Protection, the 

Environmental Protection Authority has required formal assessment prior to any 

decision on the subdivision application being taken by the WAPC. 

1780:MAR.98REP 
	 MITCHELL COFF & ASSOCIATES 
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4.0 	DESCRIPTION OF RECEIVING ENVIRONMENT 

4.1 	Physical environment 

4.1.1 Land Form and Soil 

The development site occupies a ridge of land on a general north-south trend 

to the west of Baldivis Road. To the east of the ridge lies Palusplain and to the 

west is an interdunal wetland known as Tamworth Hill Swamp. The land rises 

from a low point of approximately 4 metres AHD adjacent to Nairn Road to a 

peak of 23 metres AHD at the top of the ridge. From this peak the land falls 

generally to Baldivis Road and minimum elevations of approximately 8 metres 

AHD. 

Gradients are generally moderate at around 5% with localised flat areas 

particularly in the lower lying portions and several steep slopes with gradients 

of around lOto 12%. 

In general the land comprises the Karrakatta Soil association, an association of 

the Spearwood Dune system. This association is described as an undulating 

landscape with deep yellow sands over limestone. Towards the western edge 

of the subject properties, there is a transition into the Cottesloe association, 

described as low hilly landscape with shallow brown sands over limestone 

including exposed limestone. In this case the development area is confined to 

the Karrakatta association as the western part of the subject properties is 

largely contained within regional Parks and Recreation reserves. (Datling 

System, Land Forms and Soils, HM Churchward and WM McArthut). 

4.1.2 Groundwater and Wetlands 

The site is well drained by both surface and subsurface processes as a result 

of its porous sandy surface soils. Infiltration of winter rainfall appears to occur 

very readily over the whole site, and consequently recharge is the principal 

process during rainfall events. The exception is the low-lying land in the 

western margin of the site. 

1780:MAR98REP 
	 MITChELL GOFF & ASSOCIATES 
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There are three major unconfined aquifers which underlie the site; the 

superficial (the uppermost aquifer), the Leederville (the middlemost), and the 

Yarragadee (the deepest aquifer). Only the uppermost superficial aquifer is 

relevant to the assessment of potential groundwater impacts from land use 

change at the site. 

On a regional basis, the superficial aquifer has been divided into discrete 

hydrogeological areas, also referred to as mounds, on the basis of topography, 

geology and the discharge boundaries formed by rivers and the ocean. The 

site is located on the Stakehill Mound, which covers an area of about 153 km2 

(Davidson, 1995). Regional groundwater flow from the Stakehill Mound is 

generally in a westerly and southerly direction (Figure 4). 

In a local context, groundwater movement through the sand beneath the site 

will vary in velocity and direction depending upon seasonal influences. During 

winter, localised recharge through the sandy soils, together with discharge from 

the Stakehill Mound located to the south, causes groundwater movement to the 

north-west, west and east (see Davidson, 1995). In summer, when little or no 

recharge occurs and any localised winter mounding of the water table beneath 

the site dissipates, groundwater movement is to the west and north west in 

accordance with regional flow characteristics. 

The average maximum height of the watertable beneath the site is 

approximately 5 mAHD, with depth to groundwater varying according to 

topography and season (Water and Rivers Commission, 1997). The vertical 

separation distance between the land surface and the watertable beneath the 

majority of site is between 10 and 15m when the groundwater is at maximum 

levels. This separation increases by 1 .Om or more during the summer months 

when the watertable declines (Water and Rivers Commission data, 1997). At 

the western margin of the site, Tamworth Hill Swamp becomes a surface 

expression of the local groundwater. 

The site is located within the Water Corporation's Stakehill Groundwater Area. 

Groundwater management for the area includes licensing for groundwater 

abstraction under certain circumstances, such as where large water volumes 

are required for irrigation. 
rl 
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.1 
The western portion of Lots 1 and 2 extend into Tamworth Hill Swamp. Factors 

relevant to this wetland are summarised below. 

4.1.2.1 System Six 

System Six (EPA 1983) recommended the protection of Tamworth Hill in 

accordance with Recommendation M103. Recommendation M103 affected 

land on the north-western side of Eighty Road but did not extend to include 

Tamworth Hill Swamp to the south east. 

4.1.2.2 Environmental Protection (Swan Coastal Plain Lakes) Policy (1992) 

The Swan Coastal Plain Lakes Environmental Protection Policy as it is 

commonly referred, shows Tamworth Hill Swamp to be an EPP wetland - 

number 33, a sumpland under management category R, a resource 

enhancement wetland. Figure 5 shows the wetland, cadastral information and 

current zoning/reservation patterns. 

It can be seen that the wetland is divided by the Important Regional Road 

reservation for Nairn Road. Land east of Nairn Road is zoned Urban and land 

to the west is reserved for Parks and Recreation. 

4.1.2.3 Metropolitan Region Scheme Amendment No. 937/33 

Metropolitan Region Scheme Amendment No. 937/33 was advertised in 

November 1993 and proposed a number of changes to the Region Scheme in 

the Baldivis area. These changes included establishing the alignment of Nairn 

Road as an Important Regional Road, zoning land to the east of Nairn Road for 

Urban purposes and reserving those parts of Tamworth Hill Swamp to the west 

of Nairn Road for Parks and Recreation. 

4.12.4 Environmental Protection Authority Bulletin 746 

A Public Environmental Review was required for various parts of Metropolitan 

Region Scheme Amendments 937/33 and 938/33. The Summary of the 

resultant EPA Bulletin 746 stated: 
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It is the view of the proponents that the Urban zoning and as a consequence, 

the development of the subject land has already been assessed by the 

"informal review with public advice" referred to above in Environmental 

Protection Authority Bulletin 746. This document has however been prepared 

in response to the Environmental Protection Authority's more recent decision 

and is submitted to confirm the conclusion already reached, that is, the 

suitability of the land for Urban development. 

4.1.2.5Proposed Port Kennedy and Rockingham Parks Management 

Framework 

The Proposed Port Kennedy and Rockingham Parks Management Framework 

has been prepared by Alan Tingay & Associates on behalf of the City of 

Rockingham, Western Australian Planning Commission, Department of 

Conservation and Land Management and Port Kennedy Board of Management 

proposed the fencing of the Tamworth Hill Swamp west of Nairn Road. The 

proposed fencing was shown to extend beyond the boundaries of the Study 

Area (generally the Metropolitan Region Scheme Parks and Recreation 

Reserve) adjacent to Eighty Road. No recommendations were made in respect 

of the small area of remaining wetland east of Nairn Road. 

4.1.2.6 Current Condition of Tamworth Hill Swamp 

As plotted for mapping associated with the Swan Coastal Plain Lakes 

Environmental Protection Policy, Tamworth Hill Swamp was a "C" shaped 

wetland (see Figure 4). The main body of the wetland was located on the 

western side with two "tongues" extending from the north and south on the 

eastern side to complete the "C" shape. 

Figure 6 is a recent aerial photograph of the site showing development around 

the Swamp. The photograph shows that the north eastern corner of the 

Swamp has been filled and pastured. Figure 7 compares the original area of 

the Swamp with the current area. 
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It will be noted that a substantial area of landfill has occurred in the north 

eastern corner of the Swamp on neighbouring land. The effect of this filling is 

to isolate the remnant part of the "northern tongue" of the wetland from the 

main body of the wetland. As has been discussed earlier, this isolation will, in 

the future, be reinforced by the construction of Nairn Road. 

The remnant portion of wetland on Lot 1 is thickly vegetated with paperbarks 

(Melaleuca rhaphiophylla) as can be seen on Plate 1, a view of the southern 

end of the land and Plate 2 showing the northern extremity. Land adjacent to 

the wetland has been pastured and grazed leading to weed and exotic invasion 

of the understorey of the wetland thickett. 

The southern tongue of the wetland extending into Lot 2 is described as a 

"water meadow", having also been pastured for grazing. Plate 3 shows this 

area with the paperbark vegetation which would have occupied this "tongue" 

originally, finishing abruptly at the southern boundary of Lot 2 (left of plate). In 

the background is the wetland vegetation of the main body of Tamworth Hill 

Swamp, land currently reserved under the Metropolitan Region Scheme for 

Parks and Recreation. 

Figure 8 shows the current pattern of vegetation growth at the Swamp, derived 

from EPA Bulletin 757 (September 1994). It can be seen that the tongue of 

wetland entering Lot 2 from the south has been cleared of Melaleuca 

vegetation and generally pastured. All that remains of the tongue of wetland 

extending into Lot 1 from the north is a small area of wetland containing 

Melaleuca vegetation. This wetland is in part directly impacted by the 

alignment of Nairn Road which also separates it from the main body of the 

wetland to the west as well as the "tongue" to the south. The isolation of this 

small wetland area from the total system is further completed by the filling and 

pasturing to the north. 
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4.2 	Biological Environment 

4.2.1 Vegetation 

The aerial photograph at Figure 5 can be related to Figure 7 which 

shows the vegetation types on Lots I and 2. Remnant vegetation in the 

best condition is located towards the far western side of the property 

within the Tamworth Hill Swamp area. Within Lots I and 2, this 

vegetation predominantly comprises Baumea juncea. 

East of the main body of wetland, the land has generally been 

developed for grazing. Clearing for this purpose has been more 

extensive on Lot 2 than it has on Lot 1. There is relatively little remnant 

vegetation retained on Lot 2. 

Within Lot 1, there is a portion of wetland isolated from the main body to 

the north by the land filled on the adjoining property plus substantially 

more timber retained in a parkland cleared setting. There is a relatively 

dense copse retained on the hill to the east of a natural gas pipeline 

easement. Undergrowth has however been removed from this area 

although there is regrowth of some Wattle evident. Plates 4, 5 and 6 

are views of this copse of TuartlMarri/Jarrah woodland. 

In general however the areas of remnant vegetation which are in good 

condition include the wetland vegetation in the far west of the two 

properties, the small area of wetland remaining within Lot 1 to the east 

of the main body of Tamworth Hill Swamp, with the balance of the 

remnant vegetation generally being substantially altered. 

The Department of Conservation and Land Management has searched 

its data base for priority species and found no records (C.A.L.M. 2 

February 1998 Appendix B). 
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PLATE 6 
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4.3 	Social Environment 

4.3.1 Existing Land Use 

Lots I and 2 are currently used for grazing purposes. This is an activity 

that has occurred on the land for a substantial period of time. On Lot I 

grazing activities are supported by a farm house and outbuildings. 

There are no buildings on Lot 2. Similar rural uses occupy land to the 

north, south and east of Lots 1 and 2. To the west lies Tamworth Hill 

Swamp which is generally retained in its natural condition. The Swamp 

is adjacent to the Tamworth Hill Reserve, a large dunal system which is 

well vegetated and contains a water reservoir. 

4.3.2 Existing Pipelines and Easements 

Lots 1 and 2 are affected by two easements. One of these easements 

is registered pursuant to the Petroleum Pipelines Act 1969 (as 

amended) and contains a high pressure gas main centrally within the 

easement. The second easement is registered in favour of Alcoa of 

Australia WA (Ltd) and is currently not used. Alcoa's property officer 

advises that the easement was acquired in the 1970's for the purpose of 

piping fuel oil and/or caustic solution to Pinjarra (Ms S Morley pers corn). 

No plans exist to construct the pipeline, however the easement is 

retained to preserve options for the future. 

The natural gas pipeline is contained within an easement which is 

12.191 metres in width. The adjoining Alcoa easement is 6.095 metres 

wide. 
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The ensuing comparison compares the pipeline through Baldivis with 

the section of pipeline to the north at Yangebup which was the subject 

of a Quantitative Risk Assessment in 1993. 

Location Data 
Pipeline OD: 
Wall thickness: 
Min yield strength: 
Operating pressure: 
Location Classification: 

AS2885 (Derived) 
Nearest upstream valve: 

Nearest 	downstream 
valve: 

Yangebup/Kogalup 
14 inch (356mm) 
0.219 inch (5.56mm) 
52000psi (358 M Pa) 
813psi (5.61M Pa) 

TI 
MLV 16 
approx. 1.5km 
MLV 17 

approx. 13.5km 
(MLV 16 - remote, 
MLV 17 & 18 - manual 

Baldivis 
14 inch (356mm) 
0.219 inch (5.56mm) 
52000psi (358M Pa) 
813ps1 (5.61M Pa) 

RI and R2 
MLV 17 
approx. 10.0km 
MLV 18 

approx. 1.5km 

NOTES: 	TI - Suburban 	Ri - Rural 
	

R2 - Semi Rural 

The pipeline at Yangebup was deemed by the EPA to have an 

acceptable risk in relation to urban development subject to a number of 

conditions. Section 5.4 of this CER outlines the conditions requiring 

implementation in order that the pipeline at Baldivis also has an 

acceptable (low) risk for urban development. 

4.3.3 Heritage 

Surveys in the area have not revealed any archaeological or 

ethnographic sites of aboriginal significance in the locality. A copy of a 

letter dated 25 June 1998 from the Department of Aboriginal Affairs 

confirming this situation is included at Appendix C. 

However, the proponent is aware of obligations under the Aboriginal 

Heritage Act 1972 (as amended). Should any aboriginal site, artefacts 

or other material be discovered on the site particularly as a result of 

earthworks, the proponent is aware of the need to immediately stop 

work in that area and report the findings to the Department of Aboriginal 

Affairs. 
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5.0 	RELEVANT ENVIRONMENTAL FACTORS AND MANAGEMENT 

5.1 Wetlands 

Lots 1 and 2 effectively contain three areas of wetland. One is the main body 

of Tamworth Hill Swamp to the far west, the second is a tongue of water 

meadow extending into Lot 2 from the south and the third is an area of 

paperbark wetland which was formerly connected to the main body by a tongue 

extending northwards. This wetland area which measures approximately 

4,000m2  has been disconnected from the main body of the Tamworth Hill 

Swamp by filling on the neighbouring property to the north. 

As a result of Amendment 937/33 to the Metropolitan Region Scheme and 

associated Public Environmental Review culminating in the publication of 

Environmental Protection Authority Bulletin 746 in July 1994, there is a reserve 

for an Important Region Road being the extension of Nairn Road which 

separates the main body of Tamworth Hill Swamp plus the water meadow in 

Lot 2 from the remnant Paperbark Swamp in Lot I and the Urban zoned 

portions of Lots I and 2. This pattern of zones and reserves which include 

regional Parks and Recreation reserves over Tamworth Hill Swamp plus the 

water meadow to the west of the Nairn Road alignment, has been taken into 

account in preparation of the proposed Port Kennedy and Rockingham Parks 

Management framework prepared on behalf of the City of. Rockirigham, the 

Western Australian Planning Commission, the Department of Conservation and 

Land Management and the Port Kennedy Board of Management by Alan 

Tingay & Associates in August 1997. 

Figure 9 is a copy of Figure 16 from the Management Plan which shows the 

proposed management framework for the Tamworth Hill Swamp area. It will be 

noted that the figure is inaccurate in that it shows seasonally inundated sump 

land occupying the filled area on the neighbouring Lot 325 to the north of Lot 1. 

As a result of the filling on Lot 325, this area is no longer subject to seasonal 

inundation. 

A management strategy has therefore been developed for the main body of 

Tamworth Hill Swamp as well as the water meadow within Lot 2. The remnant 

Paperbark Swamp within Lot 1 however is not subject to any management 

strategy. 
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The proponents propose that the remnant Paperbark Swamp be retained within 

an area of public open space comprising part of the Western Australian 

Planning Commission policy requirement of 10% of subdivisible land as open 

space. This isolated, remnant wetland area occupies a depression which is a 

natural destination for stormwater flow. Drainage plans for the development 

anticipate a lake with a permanent water surface of approximately 8,000m2  in 

this locality with a total area required to contain a I in 100 year storm event of 

1.22 hectares. It is therefore proposed to establish the lake with a permanent 

water surface to the south east and north of the Paperbark Swamp, containing 

the existing paperbark thicket effectively on an island within the drainage lake. 

Ultimately the western boundary to the paperbark thicket will be formed by the 

construction of Nairn Road. Nairn Road will effectively act as a dam preventing 

the overland flow of stormwater from rare return storm events on site, avoiding 

direct discharge to the main body of Tamworth Hill Swamp. 

Figure 10 is a modified plan of subdivision which shows design amendments 

proposed as a result of this environmëntl review including the proposed 

permanent lake retaining the paperbark thicket as a central lake feature. The 

permanent lake will isolate the paperbark thicket from the urban development, 

reducing the risk of exotic predators, particularly domestic cats entering the 

thicket area. Ultimately this risk will be reduced further by the construction of 

Nairn Road and possible fencing along the edge of the Nairn Road reserve. 

5.2 	Surface Water Quality 

The development area is divided into three drainage catchments. These 

catchments are marked on Figure 11 and identified as Catchments A, B and C. 

Catchment A is the largest of the three catchments containing a total area of 

25.6 hectares. A permanent lake of 6,000m2  in area is proposed to act as an 

infiltration basin. The 1 in 100 year storm of 24 hour duration will require 

storage capacity of 9,200m3  accommodated in a land area of 1.22 ha. 

Consequently the permanent lake is located within an area of open space 

exceeding the area requirement of 1.22 ha. 
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The north eastern catchment covers 11.4 ha and the 1 in 100 year, 24 hour 

duration storm requires a storage capacity of 4,063m3  contained within a 

drainage site of 2,620m2. This basin will sit above the water table and will not 

therefore contain permanent water. 

The third catchment is located to the south east and occupies 6.4 ha. The 24 

hour, 1 in 100 year storm requires a storage capacity of 2,176m3  which can be 

contained within a soakage basin site of 1,630m2. Again, this site will sit above 

the water table and will not contain permanent water. 

The storage and disposal of stormwater by infiltration up to and including runoff 

from the 1 in 100 year storm event of 24 hour duration effectively means there 

is no. escape of surface water into the broader environment, particularly the 

reserved portion of Tamworth Hill Swamp. The issue of surface water quality is 

diminished accordingly. 

5.3 Groundwater 

The Department of Environmental Protection (DEP) objective for the proposed 

residential development is "to maintain or improve groundwater quality" (see 

DEP guidelines, Appendix B). 

The following section discusses the potential impacts of the proposed 

development on groundwater quality and quantity, together with potential 

implications for Tarnworth Hill Swamp. The assessment provides: 

an examination of potential pie and post-development nutrient and 

pollutant loadings to surface of the site; 

a description and demonstration of acceptable water quality criteria for 

water discharging from the site by sub-surface flows; 

a comparison of pie and post-development groundwater recharge rates 

and potential impacts on groundwater levels; and 

potential impacts on groundwater following the implementation of the 

project. 
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5.3.2 Groundwater Quality 

5.3.2.1 Potential Pre and Post-Development Nutrient and Pollutant Loads 

A change in land use from fertilised pasture and livestock grazing to residential 

estate will result in an altered regime of nutrient application to the land surface. 

Although it is difficult to quantitatively predict the effect land use change will 

have on off-site export of nutrients due to the multitude of complex processes 

that affect both attenuation and transport, the likely amount of nutrient inputs to 

the site that may be available for export may be calculated with some degree of 

confidence. Comparison of nutrient inputs to the site over a year provides a 

convenient indicator of whether the proposed land use change will result in the 

potential for additional nutrient loss to waterways. 

Estimates of animal nutrient inputs to the site have been compiled for the 

existing potential for pastoral use and for the post-development residential 

estate based on fertilisation and stocking practises, and characteristiës of 

various land uses reported in the technical literature. 

Potential Nutrient Loading 

The site has historically been used for pasture and grazing. Approximately 

45ha of the site has been cleared of native vegetation for this purpose 

(although grazing is possible within the remaining parkland cleared vegetated 

section), and is available for broadscale fertiliser application for pasture 

maintenance. 

Based on WADA (1989) broadscale fertiliser applications rates, there is a 

potential contribution of 614 kg of phosphorus (P) per year and from this 

source. As a conservative comparison of land uses, no allowance has been 

made for the application of nitrogenous fertilisers to pasture, however these are 

sometimes used on commercially based farms or in conjunction with essential 

element application (such as sulphate of ammonia with muriate of potash, 

which contains 21% N). 
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It is acknowledged that some of the nutrients which are applied to pasture are 

taken up and recycled through animal excreta, however the contribution to 

potential nutrient loading from stock to the site's surface remains valid. The 

Western Australian Department of Agriculture (WADA) recommends stocking 

rates on soils of the; Spearwood Dunes of 5 dry sheep equivalents per hectare 

(English, 1989), assuming pastures are non irrigated and animals are free 

ranging. Based on a site area of 60ha, the carrying capacity of the site equates 

to 300 sheep. 

An average annual nutrient production rate reported for ewes of 12.6kg N and 

2 kg P per head may be applied (Bowman Bishaw Gorham, 1990). Adopting 

the carrying capacity of 300 sheep, the. potential nitrogen input to the site from 

grazing animals is 3,780 kg N and 600 kg P per annum. 

In contrast, the potential nutrient loading from the proposed residential 

development is likely to be substantially lower. It is important to note that the 

project will be séwered, and potential nutrient inputs from septi6 wàstés will be 

transported away from the site. Consequently, the predominant potential for 

nutrient loading will be from fertilisation of domestic lawns and community parks 

and gardens. 

The potential nutrient loadings from both these sources are summarised in 

Table 1. 

Average rates of fertiliser application for domestic and public lawns of 30 and 

100 kg/ha/year of P and N respectively, have been determined through a 

CSIRO study conducted by Sharma et al. (1992). Assuming 20% of the 27ha 

of residential areas are fertilised domestic lawns (5.4ha), and that the 4ha of 

public open space (POS) is grassed and fertilised at the same rate, the 

potential nutrient loadings to the site from fertilisers are 282 kg/P/year and 940 

kg/N/year over 9.4ha. 

No allowance has been included for management of regional open space 

located on the west side of the proposed Nairn Road alignment, as it is 

assumed that this land will be integrated with Tamworth Hill Swamp and 

subsequently rehabilitated rather than grassed and fertilised. 
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TABLE I 
COMPARATIVE POTENTIAL PRE- AND POST-DEVELOPMENT NUTRIENT 

APPLICATIONS TO THE SITE 

Nutrient Inputs Commercial Farming Residential 
N (kg/yr) P (kg/yr) N (kg/yr) P (kg/yr) 

Effluent 0 
Disposal  

0 0 0 

Fertiliser 0 
Application  

#614 t0940 t0282 

Livestock (300) 	1  *3,780 *600 - - 
Total 	1 3,780 1,214 940 282 

Potential Change -68% -70% 

Sources: 
#Western Australian Department of Agriculture (1989) application rates to 45ha. 
tApplication rates of Sharma et at. (1992). 
ø9.4ha - assumes 20% of the 27ha residential area is urban lawn, 4ha POS, and fertilised at the 
typical rates of Sharma et at. (1992). 
*ln  Bowman BishawGorham (1990). 

Grrite et al. (1990) estimated that about 80 kg/ha/year of nitrogen is applied 

as fertiliser to gardens and parks in the Perth Metropolitan area, therefore the 

assumption of 100/kg/N/ha as an application rate maybe an overestimate, but 

is nonetheless used in this comparison. 

From the information presented above it is apparent that the proposed 

residential development of Lots 1 and 2 Baldivis may potentially reduce nutrient 

loadings to the site, and therefore nutrient leaching to groundwater. 

A 68% potential reduction in nitrogen loading is estimated from the proposed 

land use change to residential development compared to farming. Similarly, 

the proposed residential development may result in a potential 70% reduction in 

phosphorus loading compared to farming practices. 

Surface water export from the site would undoubtably be the dominant 

mechanism in regard to potential nutrient entry to local waterways. Whilst 

nutrient application rates have been shown to potentially significantly decrease 

following development, careful attention to design detail for stormwater 

management is warranted. These issues are discussed in the surface water 

treatment section (5.2). 
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Other Potential Pollutants 

The Australian Water Resources Council lists sources of groundwater 

contamination in Australia (Western Australia Legislative Assembly 1994) as 

follows: 

industrial effluents and manufacturing wastes; 

leaking underground storage tanks and pipelines; 

landfill stockpiles or contaminated soil producing leachate; 

intensive agricultural fertiliser and pesticide use or waste generation; 

contamination from septic tanks and from sewage and wastewater 

lagoons; 

mining industry processes and wastes; 

contamination from wells; 

urban stormwater and atmospheric fallout; 

inter aquifer contamination by alteration of flow; 

firefighting, accidéntsand emergency response wastes contaminated by 

chemical fires; and 

energy generation and town gas sites. 

Of the above compilation, only two sources of contamination may potentially / 

occur on the site: 

pesticide use in the house and garden; and 

urban stormwater disposal. 

0 

Other land uses listed above which may potentially pollute groundwater are not 

proposed within the development. The risk of groundwater contamination from 

household use of pesticides is extremely unlikely, due to the very low quantities 

of these chemicals utilised in residential areas (Appleyard 1993, Davis and 

Appleyard 1996). 

The potential for groundwater contamination from urban stormwater is 

discussed in the following section. 
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5.3.2.2 Stormwater Disposal 

The DEP considers that "where surface water is proposed to discharge from 

the site (either in the form of direct surface runoff, indirect surface runoff, or as 

a result of subsurface;draiflage) (the proponent should) develop acceptable 

water quality criteria" (see DEP guidelines, Appendix A). 

The design objectives of stormwater management adopted for the project are 

based on the temporary storage of water, with subsequent slow release to 

groundwater via infiltration. This method is termed the "storage-orientated 

approach" preferred by the EPA (EPA, 1997) in the Water Sensitive Urban 

Design Guidelines Best Management Practices (Section 3.4.1). No subsoil 

drainage of groundwater is proposed. 

There are two primary sources for the infiltration of stormwater from the site, 

soakwells and stormwater infiltration basins. Surface water infiltrates through 

these structures to: grQundwater and is ultimately discharged by groundwater 

flows. Since the infiltrated surface water ultimately becomes groundwater it is 

logical that the acceptable water quality criteria for this subsurface flow is the 

same as the criteria for groundwater, ie. to maintain or improve groundwater 

quality". Consequently, the acceptable water quality criteria for sub surface 

drainage water will have the same or lower concentrations of pollutants 

compared to existing groundwater quality, which in turn is influenced by current 

local and regional land uses. 

5.3.2.3 Stormwater Infiltration Basins 

Stormwater infiltration basins will receive water from road and paved surfaces 

within the site. The principle contaminants in stormwater runoff from residential 

areas (App!eyard, 1993) have been identified as: 

heavy metals; 

hydrocarbons; and 

nutrients. 
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The principle sources of heavy metals in stormwater are from fuels (petrol, 

diesel and kerosene), tyre wear and metal particles abraded from vehicles, and 

fertilisers. Hydrocarbons in surface waters are also derived from fuels and 

tyres, and nutrients are principally from fertilisers. 

Appleyard (1993) investigated the concentrations of heavy metals, 

hydrocarbons and nutrients in the groundwater up and down gradient of 

stormwater basins at three locations in the Perth Metropolitan area, in a light 

industrial area, a medium density residential area, and adjacent to a major 

arterial road. The study concluded that for basins receiving stormwater from all 

land use types, concentrations of toxic metals, nutrients, pesticides and 

phenolic compounds in groundwater near the basins were very low, and 

generally well within not only ecosystem maintenance guidelines, but within 

Australian Drinking Water Guidelines. 

The low levels of metals and phosphorus in groundwater adjacent to 

stormwater basins is attributed to the high affintty of the basin sediments to 

adsorb these potential contaminants even under high recharge rates (Gerritse 

et al. 1990, Appleyard 1993). These sediments are typically periodically 

removed from the stormwater basin and disposed of at landfill sites. Uptake of 

nutrients by vegetation in the basins is also considered an important sink for 

potential nutrient pollutants. 

The low concentrations of hydrocarbons detected in groundwater is due to 

rapid volatilisation in water, and any quantities which remain are further 

reduced through biodegradation. 

The Appleyard (1993) study concluded that infiltration basins have a negligible 

impact on groundwater quality, other than a marked reduction in salinity and an 

increase in dissolved oxygen concentrations in the top half of the superficial 

aquifer. 

In a similar study in the Perth Metropolitan area, Gerritse et al. (1990) found no 

relationship between urbanisation and contamination of groundwater by heavy 

metals, hydrocarbons and nutrients. 
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Studies in North America and Sweden also support the conclusion that 

stormwater recharge generally has a minimal impact on groundwater quality 

(Appleyard, 1993). 

In considering the potential for pollution of groundwater through the infiltration 

of stormwater, a number of additional relevant factors in relation to subsurface 

drainage are: 

there is generally a large separation distance between the land surface 

and the watertable; 

the site is located on sands of the Spearwood Dune system which have 

a very high nutrient retention capacity due to comparatively high iron 

and aluminium content (McPharlin et al., 1990); and 

trapped road gullies will be employed which greatly reduce the likelihood 

of potential contaminants reaching stormwater infiltration basins when. 

appropriately maintained. 

Consequently, it is reasonable to assume that recharge water from the basins 

in the proposed amendment area will produce water of similar quality to existing 

groundwater. 

5.3.2.4 Soakwells 

Soakwells typically collect stormwater from roofed and paved areas from 

private residences, and consequently the water collected and infiltrated is 

essentially rain water. Consequently, it can be assumed that surface water 

discharge through soakwells will meet the water quality objectives for 

groundwater. 

5.3.3 Groundwater Quantity 

The EPA objective for the project is to "maintain the quantity of groundwater so 

that existing and potential uses, including ecosystem maintenance, are 

protected". 
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The native vegetation which originally existed over the site has been 

extensively cleared for farming. Compared to the scenario when deeper rooted 

native vegetation previously existed over the site, rainfall now rapidly infiltrates 

the sandy soils with little uptake by the shallow-rooted pasture species. 

Consequently aquifer recharge has been substantially clianged from it's former 

natural balance. This change to the hydrological regime has occurred 

throughout much of the region. 

Groundwater recharge is expressed as a percentage of annual rainfall and 

different land uses overlying an aquifer effect amount and rate of recharge and 

ultimately groundwater levels. In order to examine the impact of the proposed 

residential development on groundwater recharge, it is necessary to consider 

the following factors: 

original rainfall recharge rates prior to clearing of native vegetation; 

current rainfall recharge rates under pasture;.and 

projected rainfall recharge rates following urbanisation. 

Each aspect is considered further below. 

5.3.3.1 Original Rainfall Recharge Rates 

Different vegetation types and different densities of vegetation effect the 

quantity of rainfall recharge to the groundwater aquifer. Davidson (1995) 

estimates that for the Stakehill Mound as a whole, the current recharge rate is 

approximately 8% of annual rainfall. This recharge rate is relatively low due to 

the dense vegetation cover over much of the mound. Sharma and Poinke 

(1984) estimate that the average recharge rate over native bushland is about 

12%. 

5.3.3.2 Pasture Recharge Rates 

Sharma et al. (1993) estimate that between 50-60% of rainfall recharges the 

aquifer below pastures on sandy soils. This high recharge rate is attributed to a 

greater proportion of rainfall contacting the ground surface, less evaporation of 

rainfall on vegetation, and lower rates of interception by pastoral plants. 
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5.3.3.3 Urban Recharge Rates 

In urban Perth areas rainfall recharge is enhanced by hard surface catchment 

areas, such as roof, carparks and roads. Stormwater is collected for disposal 

by soakwells and stormwater basins. Cargeçg et al. (1987) estimate that 

approximately 21% of rainfall recharges the aquifer in urban Perth. This 

recharge estimate is considered applicable to the proposed residential 

development at the site. 

Additional recharge may also occur thorough the irrigation of gardens and 

parklands from imported (scheme) water, or from groundwater bores. Large 

scale groundwater abstraction from the Stakehill Mound for grass.or parkland 

watering would require licensing by the Water Corporation. 

5.3.3.4 Potential Impacts 

From the information peséntd it is apparent that water recharge rates to the 

local aquifer below the site following development is likely to be decreased (to 

21%) compared to current pastoral land uses (50-60%), to more closely 

resemble the pre-clearing recharge regime (12%). 

The impacts of reduced recharge on groundwater levels are expected to be 

extremely localised, and confined to the site. Local groundwater levels may be 

slightly lower due to reduced recharge, however the impact to regional 

groundwater recharge and flows to Tamworth Hill Swamp will be negligible, as 

the site represents only a small proportion of a much larger groundwater 

recharge catchment. Importantly, much of the groundwater recharge zone to 

the east of the site (groundwater moves in a westerly direction) has been 

cleared for farming virtually to the Darling Scarp, thereby increasing regional 

recharge rates. 

Infiltration of stormwater treated in the infiltration basins will be distributed to 

three locations within the site (Figure 10), thereby avoiding point-source 

recharge concentration. Furthermore, stormwater from roof areas will be 

recharged to the local aquifer throughout the site via soakwells. 
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No direct drainage of groundwater or surface water to Tamworth Hill Swamp 

will occur, and no subsoil groundwater drainage is proposed within the project 

area. Consequently no impacts on wetland levels and groundwater quantity 

are anticipated from these mechanisms. 

5.3.4 Conclusions 

The current rural use of Lots 1 and 2 Baldivis Road, Baldivis, allows the 

potential for uncontrolled, broadscale application of nutrients to the existing 

pasture and nutrient inputs from stock. 

A comparison of the risk of groundwater pollution through different land uses in 

relation to protection of public drinking water supplies and ecosystem 

maintenance was conducted by the Department of Planning and Urban 

Development (DPUD, 1992). The overall conclusions of the government study 

are presented in Table 2. 

Table 2. 

Potential Impact on Groundwater from Different Land Uses 

(Adapted from DPUD, 1992). 

Land Use Potential Pollution Risk 
Industrial High 

Special Rural Low to Moderate 
Rural High 

Intensive Animal Husbandry High 
Urban (Residential) Low to Moderate 

Commercial Low, Moderate to High1  
Active Recreation Areas Moderate to High 

1. Dependent on chemical storage and disposal of wastes. 

The study concluded that residential development presents a lower potential 

risk to groundwater (depending largely upon on-site or reticulated sewage 

disposal) compared to rural activities. Site specific information presented in the 

above analysis for this project supports this conclusion. 

In summary, characteristics of the proposed development in relation to 

groundwater protection include the following: 
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The development will be connected to a reticulated sewerage system, 

thereby avoiding the potential for groundwater contamination from this 

source; 

The cessation of existing, uncontrolled rural land uses will remove the 

potential for broadscale nutrient and chemical application through 

pasture maintenance and stock grazing (up to 70% reduction of nutrient 

loading); 

Potentially polluting land uses, for example industrial areas, petrol 

stations and landfill sites, are not included in the concept; 

Groundwater quality and quantity objectives will be achieved through 

controlled land use and the adoption and implementation of Best 

Management Practices for stormwater treatment and infiltration; 

No direct discharge of stormwater will occur from the site, and no 

subsoil drainage of groundwater is proposed; 

All stormwater generated from the site will be discharged to ground 

using infiltration devises. Subsurface flows from compensation basins 

typically have negligible concentrations of pollutants, and therefore are 

unlikely to impact groundwater quality; 

In the event that pollutants reach the stormwater treatment basins, 

heavy metals are typically adsorbed, and hydrocarbons are volatilised or 

blo degraded; 

Silt traps in kerbed road gullies will greatly reduce the likely hood of 

pollutants reaching the groundwater infiltration basins; 

Rainfall from roof areas will be infiltrated to groundwater through 

localised soakwells; 

The separation distance between the land surface and the watertable is 

relatively large; and 
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the site is located on sands of the Spearwood Dune system which have 

a very high nutrient retention capacity due to comparatively high iron 

and aluminium content (McPharlin et al., 1990); and 

The rainfall recharge rate will be reduced to more closely resemble the 

pre-clearing regime. The effect on groundwater levels is anticipated to 

be localised, and the impacts on Tamworth Hill Swamp negligible. 

Based on the information presented above, it is reasonable to conclude that the 

potential for significant adverse impact on existing groundwater quality and 

quantity is minimal, thereby fulfilling EPA objectives to maintain and protect 

groundwater resources. 

5.4 	Public Health and Safety 

In February 1993 a Quantitative Risk Assessment (QRA) was prepared by 

Stratex Pty Ltd for HomesWest in relation to the subdivision of land adjacent to 

the same high pressure gas main as the main traversing the subject property. 

The results of this QRA were interpreted by the Department of Minerals and 

Energy to require a separation distance of 32 metres between housing and the 

high pressure gas main and a 96 metre separation to "sensitive development", 

(ie. schools, hospitals, aged persons facilities). This advice was contained in a 

letter to the then Department of Planning and Urban Development (now 

Ministry for Planning) dated 9 February 1994. 

Pipeline operators, CMS Gas Transmission of Australia, have subsequently 

commissioned a Pipeline Risk Assessment Report by CMPS & F Pty Ltd in 

relation to the subject pipeline in Baldivis. The CMPS & F report has followed 

the process recommended in the "Guide to Risk Assessment in accordance 

with AS2885.1". The CMPS & F report concludes that "the activity (the 

development) can be accepted as an acceptable risk," consistent with the level 

of risk associated with the HomesWest development Yangebup, subject to a 

number of conditions. The recommended conditions affecting this particular 

subdivision are: 

(a) 	Carry out coating defect survey of the pipeline section affected by the 

development. 
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(b) 	Depthing survey of the pipeline across the proposed development at no 

more than 10 metre intervals, if the pipeline depth is found to be less 

than 1 metre at the 10 metre separation then intermediate depths are 

required between the original 10 metre spacings. 

(C) 	If any areas are found not to comply with the increased depth of cover 

required by the table 4.2.5.3 (AS 2885.1), then the development is to 

include earth works to increase the depth of cover over the pipeline to 

the satisfaction of CMS Gas Transmission. This work will also include 

the restabilisation of the area after the earth works to ensure that 

erosion over the pipeline does not occur. 

All coating defects through the development to be repaired. 

During the repair of coating defects magnetic particle inspection of pipe 

be carried out to confirm that SOC is not present in the pipe. 

Install second physical protection method for length of pipeline through 

the development. 

Carry out investigation and inspection of corrosion indications and the 

minor unclassified indications recorded on the intelligent pigging reports. 

The development be redesigned to minimise the risks associated with horizontal 

boring near the pipeline. This can most effectively be carried out by, where 

possible, removing the threat. The following are suggested modifications to the 

development:- 

Consideration to be given in the design of the development to minimise 

the roads that cross the pipeline or constructed on top of the pipeline. 

Consideration should be given to adoption of the previously accepted 

setback distances by the EPA. This being a 32 metre exclusion zone on 

each side of the pipeline for the full length of the development. Allocate 

this exclusion zone as public open space. 
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(C) 	Implementation of methods to eliminate the HIGH risk associated with 

horizontal boring near the pipeline. 

All contractors and subcontractors to undertake induction training prior 

to commencing work in the vicinity of the pipeline. This induction training 

is to ensure contractors are fully aware of CMS Gas Transmissions' 

procedures regarding work near the pipeline. 

All contractors and subcontractors working in the vicinity of the pipeline 

to work under the supervision of CMS Gas Transmission representative. 

Recommendation (f) refers to a second physical protection method for the 

length of the pipeline through the development. This is to comprise a concrete 

slab (dual use path) centred over the pipeline, along its length through the 

development. The first method of physical protection is the pipeline's position 

underground. 

A copy of the executive summary, recommendations and matrixes referred to in 

the CMPS & F report are included as Appendix C of this CER. 

5.5 	Proponent's Commitments 

Submit a modified plan of subdivision to the WAPC generally in 

accordance with the plan at Figure 10 in substitution of the plan 

originally lodged, incorporating the commitments made hereunder. 

All stormwater generated from the site will be discharged to ground 

using infiltration devices. 	Infiltration devices will be designed and 

constructed in accordance with best management practices, to the 

satisfaction of the City of Rockingham. 

I • 	Infiltration devices will be appropriately maintained by the proponent to 

the satisfaction of the City of Rockingham, including the removal of 

sediments as necessary, until handover to the City of Rockingham. 

Drainage of the site will be to the satisfaction of the City of Rockingham, 

but will not incorporate subsoil drainage. 
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The proponent shall retain the paperbark thicket within the development 

area as an island surrounded by a permanent lake as part of the 

drainage system developed for handover to the City of Rockingham. 

Limit the number of road crossings of the pipeline easement to two. 

The proponent shall not locate any residential lot closer than 32 metres 

to the high pressure gas main extending through the development area. 

The proponent shall not locate any site for "special uses" (school, day 

care, aged persons housing) within 96 metres of the high pressure gas 

main. 

Construct a concrete dual use path within open space above and along 

the length of the gas pipeline. 

Install service conduits under the roads, in the vicinity of the pipeline, sb 

that any future services can be installed without having to bore under 

the road. 

Install "No Boring Permitted" signs in the vicinity of the pipeline. 

Design the layout of the services in the development such that no 

additional services need to be installed near the pipeline at a future 

date. 

Design the roads in the development such that they discourage the 

installation of additional services in the future. 

All work carried out in the vicinity of the pipeline to be supervised by 

CMS Gas Transmission Representative. 

All contractors and sub contractors working in the vicinity of the pipeline 

undertake induction training on procedures for working near a high 

pressure gas pipeline. 

Table 3 summariseS the developer's commitment in relation to each of the 

environmental issues. 
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Table 3 Summary - Commitments 

Issue Objectives Commitment Timing (Phase) Whose Requirements Specifications 

(Performance 

Indicator) 

Tamworth To maintain the long term Not to use any land within the Rockingham Parks Tamworth Subdivision 	of City 	of 	Rockingham. 	Western Condition 	of 

Hill Swamp health 	and 	viability 	of Hill Swamp Management Plan area for any purpose development Australian Planning Commission. subdivision. 

Tamworth 	Hill 	Swamp associated with the development leg drainage), design. 

including 	adequate 	buffers 

and long term management. 

Surface 	and Management 	of All 	stormwater 	generated 	from 	the 	site 	will 	be Final 	subdivision City of Rockingham. Design 	& 

Groundwater stormwater in accordance discharged 	to 	ground 	using 	infiltration 	devices, approval. Construction 

Quality with 	Water 	Sensitive Infiltration devices will be designed and constructed in standard. 

Urban Design Guidelines, accordance with best management practices, to the 

Prevent direct stormwater satisfaction of the City of Rockingham. 

discharge from the site. Infiltration devices will be appropriately maintained by Post development. City of Rockingham. Standard 

Control/manage 	the the 	proponent 	to 	the 	satisfaction 	of 	the 	City 	of responsibility 	of 

potential for nutrients (and Rockingham, including the removal of sediments as local government. 

any 	other 	potential necessary, until handover to the City of Rockingham. 

pollutants) 	to 	discharge Drainage of the site will be to the satisfaction of the City Final 	subdivision City of Rockingham. Design 	& 

from 	the 	site 	via of 	Rockingham, 	but 	will 	not 	incorporate 	subsoil approval. Construction 

groundwater. drainage, standard. 

The proponent shall retain the paperbark thicket within Final 	subdivision City of Rockingham. Condition 	of 

the development area as an island surrounded by a approval, subdivision. 

• permanent 	lake as 	part 	of the 	drainage 	system 

developed for handover to the City of Rockingham. 

Submit a modified plan of submission. Initial 	subdivision Western 	Australian 	Planning Subdivision 

approval. Commission. approval. 
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Issue Objectives Commitment Timing (Phase) Whose Requirements Specification 

(Performance 

Indicator) 

Public Health Given 	the 	existing Umit the number of road crossings of the pipeline Initial 	subdivision Western 	Australian 	Planning Approval plan. 

and Safety management of the CMS- easement to two. approval. Commission. 

Parmelia 	Gas 	Transmission Set residential lots at least 32 metres back from the Initial 	subdivision Western 	Australian 	Planning Approval plan. 

pipeline 	and 	the 	ALCOA centreline of the gas pipeline, approval. Commission. 

pipeline 	determine Not locate any site for special uses within 96 metres of Initial 	subdivision Western 	Australian 	Planning Approval plan. 

appropriate 	setbacks 	of the gas pipeline, approval. Commission. 

development and additional Construct a concrete dual use path within open space Final 	subdivision Western 	Australian 	Planning Condition 	of 

measures 	to 	ensure 	the above and along the length of the gas pipeline, approval. Commission, subdivision. 

development meets the EPA's Install service conduits under the roads, in the vicinity of Final 	subdivision City 	of 	Rockingham, 	Western Condition 	of 

criteria 	for 	individual 	fatality the pipeline, so that any future services can be installed approval. Australian 	Planning 	Commission, subdivision. 

risk 	and 	the 	DME's without having to bore under the road. CMS Gas Transmission of Australia, 

requirements 	in 	respect 	of Alinta Gas, Water Corp., Western 

public safety. Power, City of Rockingham. 

Install 	No Boring Permitted 	signs in the vicinity of the 
Final 	subdivision Condition 	of  

pipeline. 
approval. CMS Gas Transmission of Australia. subdivision. 

Design the layout of the services in the development 

such that no additional services need to be installed 
Final 	subdivision CMS Gas Transmission of Australia, Condition 	of 

near the pipeline at a future date. 
approval. Alinta Gas, Water Corp., Western subdivision. 

Design the roads in the development such that they 
Power, City of Rockingham. 

 

discourage the installation of additional services in the 
Initial 	subdivision CMS Gas Transmission of Australia, Approval plan. 

future. 
approval. Alinta Gas, Water Corp., Western 

Power, City of Rockingham. 
All work carried out in the vicinity of the pipeline to be 

Construction. CMS Gas Transmission of Australia. Condition 	of 
supervised by CMS Gas Transmission Representative. 

subdivision. 
All contractors and sub contractors working in the vicinity 

Construction. CMS Gas Transmission of Australia. Condition 	of 
of 	the 	pipeline 	undertake 	induction 	training 	on 

subdivision. 
procedures for working near a high pressure gas 

pipeline. 
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Issue Objectives Commitment Timing (Phase) Whose Requirements Specification 

(Performance 

Indicator) 

Carry out coating defect survey of pipeline section Construction, CMS 	Gas 	Transmissions 	of Condition 	of 

affected by the development. Australia. subdivision. 

Repair any coating defects. CMS 	pipe CMS 	Gas 	Transmissions 	of CMS 

maintenance. Australia. maintenance 

Carry out pipeline depthing survey. Construction. CMS 	Gas 	Transmissions 	of responsibility. 

Australia. Condition 	of 

Carry out earthworks to increase pipeline depth as Construction. CMS 	Gas 	Transmissions 	of subdivision. 

necessary. Australia. Condition 	of 

Check 	intelligent 	pigging 	reports 	for 	corrosion CMS 	pipe CMS 	Gas 	Transmissions 	of subdivision. 

indications, maintenance. Australia. Condition 	of 

subdivision. 
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Department of Environmental Protection 

Head Office: 
Westrolia Square 
141 St Georges Terrace 
Perth. Western Australia 6000 
Tel (08)9222 7000 Fax (08) 9322 1598 
http://www.envtron.wa.gov.au  

Postal Address: 
P0 Box 1(822 
Perth. Western Australia 6842 

r 

Karinya Nominees Pty Ltd 	 Your Ref 

P0 Box 226 	 J OurRef 	271/97 
COTTESLOE WA 6011 	 Enquiries Wes Horwood 

ATrENTION: TERRY MARTIN 

Dear Sir 

Residential Development Lots 1&2 Baldivis Road, Baldivis 

Further to our earlier discussions regarding the above proposal, please find enclosed the final 
guidelines for preparation of the propofient's document. 

I recommend that you arrange a meeting to discuss the content required and relevant State 
government policy/guidance documents which related to the guidelines. The appropriate contact 
in this Department is Wes Horwood who can be reached by telephone on 9222 7173. 

Yours sincerely 

KJTaylor 
DIRECTOR 
EVALUATION DIVISION 

7 October 1997 

cc 	City of Rockingham, Peter Monks 
Ministry for Planning, Shau Chong 
Department of Minerals and Energy, Gino Valenti 
Water and Rivers Commission, Heidi Scapher 
CMS Gas Transmission, Tom Lyon 
Conservation Council of Western Australia, Joan Payne 
Mitchell Goff & Associates, Peter Goff 

enc 



Environmental Protection Authority 

RESIDENTIAL DEVELOPMENT OF LOTS 1&2 BALDIVIS ROAD, BALDIVIS 
(Assessment No 1134) 

CONSULTATIVE ENVIRONMENTAL REVIEW GUIDELINES 

1. Overview 

Karinya Nominees Pty Ltd has applied to the City of Rockingham to subdivide Lots 1&2 
Baldivis Road, Baldivis for residential development. Residential development is proposed 
within 30m of the CMS-PARMELIA Gas pipeline that runs through the western side of the 
proposal. In its current form this proposal is not likely to meet the EPA Criteria for Public 
Health and Safety. The proposal is also adjacent to Tamworth Hill Swamp (an EPP Wetland) 
with potential to adversely impact on the wetlands and water quality of the area. 

All environmental reviews have the objective of protecting the environment, and 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 
environmental impacts and the management of the issues arising from the environmental 
impacts, so that the environment is protected to an acceptable level. 

Throughout the assessment process it is the objective of the EPA to assist the proponent to 
improve the proposal such that the environment is protected in the best manner possible. The 
DEP will co-ordinate, on behalf of the EPA, relevant government agencies and the public in 
providing advice about environmental matters during the assessment of the CER for this 
proposal. 

The primaiy purpose of the CER is to provide information on the proposal to the EPA within 
the regional framework. The aim of this document is to emphasise those relevant environmental 
factors which have the potential to impact on the physical and biological environment. 
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Objectives of the CER 

The objectives of the CER are to: 

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 issues resulting from the proposal can be acceptably managed; 
and 

communicate clearly with the public (including government agencies), so that the EPA 
can obtain informed public comment to assist in providing advice to government. 

Contents of the CER 

The fundamental contents of the CER should include: 

a brief introduction of the proponent, the project and location. A map/plan, which both 
clearly indicates the nature and extent of the initial project and the works proposed, and 
a regional map should also be included which identifies the proposal within a social and 
regional setting; 

a summary tabie which clearly presents the characteristics of the proposal; 

details of decision making authorities and involved agencies; 

reference to the description of the receiving environment which may be impacted; 

discussion of the relevant environmental factors; 

discussion of the management of the factors raised including commitments to 
appropriate action; 

a description of and summary of an environmental management program, including the 
key commitments, monitoring work and the auditing of the program which will provide 
the basis for the operation of the site in an acceptable manner. 

The language used in the body of the CER 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 CER. The CER will form the legal basis of the Minister for the 
Environment's approval of the proposal and, hence, should include a description of all the main 
and ancillary components of the proposal, including all options considered. 

4. Environmental Management 

The EPA considers that the proponent should approach environmental management of the 
proposal in terms of best practise. Best practice environmental management includes: 

an overall objective to reduce as far as practicable potential impacts on the environment; 

development of an environmental policy; 

agreed environmental objectives; 

management of environmental objectives; 

involving the public as appropriate; 
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audit performance against agreed indicators; 

regular reporting to the EPA (or nominated agency); and 

comniitrnent to a quality assured management system and continuous improvement. 

Factors can be determined from a consideration, called scoping, of the potential impacts from 
the various components of the proposal on a receiving environment, including people. Relevant 
environmental factors are those which have the potential to have significant environmental 
impacts and accordingly may require the EPA to report on to the Minister for the Environment. 
The CER should focus on these relevant factors for the proposal, as have been identified in 
consultation with the EPA and relevant public and government agencies. 

A description of the project component and the receiving environment should be referenced to 
the discussion of the factor. The technical basis for measuring the impact and any objectives or 
standards for assessing and managing each factor should be provided. 

The EPA considers that the proponent should provide, within the body of the document, a table 
which describes the potential environmental impacts, with regards to the relevant environmental 
factors (those upon which the EPA is likely to report on to the Minister for the Environment). 
The following elements should be addressed in the table: 	 - 

identification of the characteristics of the proposal; 

nominated environmental management objectives(s) for those aspects which require 
management; 

description of the existing environment; 

potential impacts of the proposal on the environment; 

environmental management response or commitment to manage impacts to meet the 
above objective(s); and 

likely impact of application of this response. 

The factors from which the key environmental factors are derived (and their corresponding 
objectives) at this stage should be set out under the following category: 

I s  Biophysical; 

Social Surroundings 

A range of factors identified and the EPA's management objective for this factor have been 
listed in Attachment I. The following list are the key preliminary environmental factors that the 
EPA have identified in this assessment: 

Wetlands 

Surface Water Quality 

Groundwater Quality 

Public Health and Safety 

Further key environmental factors may be identified during the preparation of the CER, and on-
going consultation with the EPA and relevant agencies is recommended. Minor issues which 
can be readily managed as part of normal operations for similar projects may be briefly 
described. Information used to reach conclusions should be properly referenced, including 
personal communications. Assessments of the significance of an impact should be soundly 
based and the assessment should lead to a discussion of the management of the issue. 

Level of Assessment: CER 	Title: RESIDENTIAL DEVELOPMENT OF LOTS 1&2 BALDIVIS ROAD, BALDIVIS (Assessment No 1134) 
DEP Officer: We, Horwood 	Date Printed: October 7. 1997 	 Page 3 of 6 



5. Specific Issues 

In discussing the environmental factors, the CER should cover, but not be limited to the specific 
issues listed below. 

5.1 Potential Impacts on Tamworth Hill Swamp 

Demonstrate how the long term health and viability of Tamworth Hill Swamp will be 
maintained including issues such as buffers and long term management of these 
features. 

5.2 Management of Surface and Ground Water Quality 

Document hOw stormwater will be managed in relation to Water Sensitive Urban Design 
Guidelines; 

Where surface water is proposed to discharge from the site (either in the form of direct 
surface runoff, indifect surface runoff, or as a result of subsurface drainage) develop 
proposed acceptable water quality criteria; 

Model the likely change in nutrient (and any other potential pollutants) concentration and 
load discharging from the site-via surface and ground water. 

Determine the impacts on the receiving environment should the proposed subdivision 
not perform according to the criteria determined above and estimate the risk of this 
occurnng; 

5.3 Risk to Public Health and Safety 

Given the existing management and characterisitcs of the CMS-PARMELTA Gas 
Transmission pipeline and ALCOA pipeline determine appropriate setbacks to ensure the 
EPA's criteria for individual fatality risk and the DME's requirements in respect of 
public safety. 

If subdivision is proposed closer than - the buffer distances recommended above 
determine what additional measures are necessary to meet the DEP/EPA and DIvIE risk 
guidelines. 

Discuss the ongoing management requirements to ensure the EPA's criteria for 
individual fatality risk and the DM1E's requirements with respect to public safety are 
continued to be met in the long term. This discussion should be based upon detailed 
consultation with the pipeline operators and relevant regulatory bodies. 

6. Public Consultation 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the CER. 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 issues which should 
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clearly indicate how community concerns have been addressed. Those concerns which are dealt 
with outside the EPA process can be noted and referenced. 

7. Environmental Management Commitments 

The method of implementation of the proposal and all commitments made by the proponent in 
the CER will become legally enforceable under the environmental conditions of the Minister for 
the Environment's approval. Specific commitments to protect the environment, typically related 
to the key issues, should be separately listed, numbered and take the form of: 

who will do the work; 

. 	what the work is; 

when the work will be carried out; and 

what agencies will be involved. 

These key commitments show that the proponent is committed to actionable and auditable 
management of the environmental issues. 

Other commitments show that the proponent is dedicated to good environmental management of 
the project, and the EPA expects that the proponent will audit these commitments by internal 
processes under an Environmental Management System. The commitments define the 
goals/objectives for the environmental management program and procedures (the details of how 
the commitment will;  be met), which should be described in as much detail as possible. The 
EPA acknowledges that, with the implementation of best practice and continuous improvement 
for the project, the procedures may need to be modified, or added to, in regular updates to the 
environmental management program. 

An example of a typical commitment is: 
Issue Objective Commitment Timing Whose Specification 

(Phase) requirements (Performance 
Indicator) 

EMP Implement Develop and Pre- EPA EMP developed and 
effective implement an construction implemented 	to 
EMP effective and on-going requirements of EPA. 

EMP  
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Attachment 1 

Environmental Factor Preliminary EPA Objective 

Wetlands Maintain the integrity, functions and environmental values of 
wetlands. 

Surface water quality Maintain or improve the quality of surface water to ensure existing 
and potential uses are protected. 

Groundwater Maintain or improve ground water quality 

Public 	Health 	and 
Safety 

Risk should be as low as reasonably achievable and comply with 
acceptable standards. 
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DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT 

HEAD OFFICE STATE OPERATIONS HEADQUARTERS 
HACKETT DRIVE CRAWLEY 50 HAYMAN ROAD COMO 
WESTERN AIJSTRAUA WESTERN AUSTRAUA 
Phone (08) 9442 030) Phone (08) 9334 0333 
Facsimile (08) 9386 1578 FacsImile (08) 9334 0466 

Teletype (08) 9334 0546 

Please address all correspondence to Executive Director, Locked Bag 104, Bentley Delivery Centre W.A. 6983 

Your Ref: 

OurRef: 041996F0801 
Enquiries: Dr Atkins 

Phone: (08) 9334 0425 
I— 	 1 

Mitchell Goff& Associates 
P0 Box 104 
WEST PERTH WA 6872 

L Attention: PM Goff 	 j 

Dear Mr Goff 

REQUEST FOR RARE FLORA INFORMATION 

I refer to your request of 23 January 1998 for information on rare flora in the Baldivis area. The 
search co-ordinates used were 320 IT - 320  21' & 115°. 46' - I 15 50'. 

A search was undertaken for this area of the Departments Threatened Flora database (TF). the 
Priority Species List [this list contains species that are declared rare (R andlor T. or X for those 
presumed to be extinct), poorly known (1 - 3). or require monitoring (4)], and the WA Herbarium 
Specimen database for priority species collected in that area. No records were produced from either 
of these database searches. 

Attached are the conditions under which this information has been supplied. Your attention is 
specifically drawn to the seventh point which refers to the requirement to undertake field investigations 
for the accurate determination of rare flora occurrence at a site. The information supplied should be 
regarded as an indication only of the rare flora that may be present. 

It would be appreciated if any populations of rare flora encountered by you in the area could be 
reported to this Department to ensure their ongoing management. 

If you require an' flirther details, or wish to discuss rare flora management, please contact my 
Principal Botanist, Dr Ken Atkins, on (08) 93340425. 

Yours faithflullv 

for Syd Shea 
EXECUTIVE DIRECTOR 

2 February. 1998 

Attached 



ATFACIIMENT 

DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT 

RARE FLORA INFORMATION 

CONDITIONS IN RESPECT OF SUPPLY OF [NFORMATION 

1. All requests for data to be made in writing to the Executive Director. Department of Conservation and Land 
Management, Attention: Administrative Officer Flora, Wildlife Branch. 

IP 2. The data supplied may not be supplied to other organisations, nor be used for any purpose other than for the 
project for which they have been provided, without the prior written consent of the Executive Director, 
Department of Conservation and Land Management. 

Specific locality information for Declared Rare Flora is regarded as confidential, and should be treated as such 
bv receiving organisations. Specific locality information for DRF may' not be used in reports without the 
written permission of the Executive Director, Department of Conservation and Land Management. Reports 
may only show generalised locations or, where necessary, show specific locations without identifying species. 
The Administrative Officer Flora is to be contacted for guidance on the presentation of rare flora information. 

Note that the Department of Conservation and Land Management respects the privacy of private landowners 
who may have rare flora on their property. Rare flora locations identified in the data as being on private 
property should be treated in confidence, and contact with property owners made through the Department of 
Conservation and Land Management. 

Receiving organisations should note that while every effort has been made to prevent errors and omissions in 
the data provided, they may be present. The Department of Conservation and Land Management accepts no 
responsibility for this. 

Receiving organisations must also recognise that the database is subject to continual updating and amendment, 
and such considerations should be taken into account by the user. 

It should be noted that the supplied data do not necessarily represent a comprehensive listing of the rare flora 
of the area in question. Its comprehensiveness is dependant on the amount of survey carried out within the 
specified area. The receiving organisation should employ a botanist, if required, to undertake a survey of the 
area under consideration. 

Acknowledgment of the Department of Conservation and Land Management as source of the data is to be 
made in any published material. Copies of all such publications are to be forwarded to the Department of 
Conservation and Land Management, Attention: Principal Botanist, Wildlife Branch. 
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OUR REI; 	8GB0292L.D0C 

Y01:RREF: 	1780 

DATE: 	15 jolle 1998 

ABORIGiNAL AFFAIRS DEPARTMENT 

Mr Mitchell Golf & Associates 
Then Planning Consultants 
P0 Box 104 
WEST PERTH WA 6872 

RcX.F'DNA,. OH1c 
GRou10 Fi.cx, SOUTH Nc;r' 

DOLA BLUX)NG  

Oib GRr N Mfl'I-1t. Hcr:v- 

MrN .ANI, WESTERN AUSTItAUA 6056 

PC) Bx 1696. MTAr 

WEStRN Au3ruA 6936 

T.W.z (08) 9274 4268  

IACSMlL (08) 9274 665 

Dear Mr Gaff 

RE: 	REQUEST FOR INFORMATION FROM THE 1ECST'R SYSTEM 
LOTS 1 AND 2 BALDIVIS ROAD, - BALDIVIS 

Thank you for yol.r fax of 10 June 1998, requesting in(brmation on Aboriginal sites hi 

the above area. 

A search of our Register system has been undertaken (see attached mup!s) on the land 

thin: 
This search indicates that there are no listed Aboriginal sites known to this Department 

within that area of land. 

However it is possible that sites that have not vet been entered on the Register system 

may exist. The Aboriginal 11cr/rage Act 1972 (the Act) protects all Aboriginal sites in 

Western Australia whether they are known to this Department or not. 

The provision of this information is not to be considered as a clearance (as it is not 
the role of the Department to give approvals, but rather to ensure that all the 
heritage issues have been addressed). Thc procedures to enable all relevant 
parties to follow the requirements of the Act are outlined below. 
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Prior to any proposed developrnentlactivity, so that no site is damaged or altered (which 
would result in a breach of Section 17 of the Act) it is recommended that suitably 
qualified consultants are engaged to conduct ethnographic and archaeological surveys 
of the area. This should ensure that all Aboriginal interest groups are consulted so that 
all sites on the designated land are avoided or identified. Such a survey would involve 
archival research, consultations and on the ground inspections. This Department is not 
able to recommend individual consultants, however contaci details of the pro lessional 
associations whose members do conduct surveys are enclosed. A survey should also 
ensure that the provisions of the Act are met. 

It is our preference that any development plans are modi lied to avoid damaging or 
altering any site. If this is not possible and in order to avoid a breach of the Act, the 
land owner should submit a Notice in writing under Section 18 of the Act to the 
Aboriginal Cultural Material Committee, CiO Aboriginal Affairs Department, seeking 
the Minister for Abbriginal AiThirs' prior written consent to use the land. A form to 
lodge a Notice under Section 18 is available from the Department. 

Please do not hesitate to contact Mr Patrick Egan, of our Midland office, if we can be of 

further assistance. 

Yours sincerely 

Patrick Egan 
Regional Manager 
25 June 1998 

att: 
Professional Anthropological and Archaeological Organisations in WA. 

cc 	Patrick Egan, Regional Manager, Aboriginal Affairs Department - 
Metropolitan/Wheatbelt Regional Office, P0 BOX 1696, MIDLAND, WA 6936 
Phone: (OX) 9274 4288 



ABORIGINAL AFFAIRS DEPARTMENT 

PROFESSIONAL ANTHROPOLOGICAL AND ARCHAEOLOGICAE 
ORGANISATIONS IN WA 

- for advice on consultants to undertake Aboriginal Heritage Assessment Surveys. 

/Note: For advice on the conduct of surveys including legLclative requirements 
contact the Aboriginal Affairs Department and refer to the draft "Guidelines for 
Aboriginal Heritage Assessineizt in Western A ustralia '7 

Anthropological Society of Western Australia Inc. - Professional Section 

CONTACT; Dr John Stanton (Convenor) 
Cl- Department of Anthropology 
University of Western Australia 
NEDLANDS 6907 
Ph; 	(08) 9380 2854 
Fax: (08)9380 1062 
E-mail: jstanton(cyl1cne.uwa.edu.au  

Australian Associationf Consulting Archaeologists Inc. - WA Chapter 

CONTACT: Ms Christine Martin (Secretary) 
P0 Box 197 
NEDLANDS WA 6009 
Ph: 	(08) 9384 5503 

Australasian Association of Profssional - and Consultinti AnopologiStn4 

Archacolouists Inc. 

CONTACTS: Dr Barbara Dobson (Anthropologists) 
P0 Box 359 
COTTESLOE WA 6011 
Ph; 	(08) 9384 3893 
Fax: (08) 9384 3893 

Ms Jacqueline Harris (Archaeologists) 
26 Camelia Street 
NORTH PERTH WA 6006 
Ph: 	(08) 9328 7973 
Fax: (08) 9328 7973 

Revised June 1998 
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4.1 	RECOMMENDATIONS 

To ensure that the risks to the general public and to the Parmelia pipeline are 
peline Risk As5e55meni Reporl of 	minimised the following recommendations have been put forward for the 

Baldivis Oee!opment 	
consideration of the stake holders of this development. 

The development will require the pipeline section to be reclassified to a Ti location 

and as such the development should cover the cost to carry out the following works 

to enable the pipeline to comply to the new Ti classification requirements. 

Carry out coating defect survey of the pipeline section affected by the 

development. 

Depthing survey of the pipeline across the proposed development at no more 

that 10 meter intervals, if the pipeline depth is found to be less that 1 meter 

at the 10 meter separation then intermediate, depths are required between 

the original 10 meter spacings. 

If any areas are found not to comply with the increased depth of cover 

required by the table 4.2.5.3 (AS 2885.1), then the development is to include 

earth works to increase the depth of cover over the pipeline to the satisfaction 

of CMS:Gas Transmission. This work will also include the restabilisation of 

the area after the earth works to ensure that erosion over the pipeline does 

not occur. 

All coating defects through the development to be repaired. 

During the repair of coating defects magnetic particle inspection of pipe be 

carried out to confirm that SCC is not present in the pipe. 

11 	 Install second physical protection method for length of pipeline through the 

development. 

(g) 	Carry out investigation and inspection of corrosion indications and the minor 

unclassified indications recorded on the intelligent pigging reports. (refer 

section 4.2.1 of this report) 

The development be redesigned to minimise the risks associated with horizontal 

boring near the pipeline. This can most effectively be carried out by, where possible, 

removing the threat. The following are suggested modifications to the development:- 

Consideration to be given in the design of the development to minimise the 

roads that cross the pipeline or constructed on top of the pipeline. 

Consideration should be given to adoption of the previously accepted setback 

distances by the Department of Environmental Protection. This being a 32 

meter exclusion zone on each side of the pipeline for the full length of the 

/RPOO2ccIoc 	
development. Allocate this exclusion zone as public open space. 

DN - PWU067-RP-00.002 
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Relocate the primary school and community building as far away from the 

pipeline as possible. Alternatively consideration should be given to the 

adoption of the previously accepted setback distances by the Department of 

,eIineRkAse.'.'merURepoaoi 	 Environmental Protection. This being 96 meters from the pipeline. 
&a!dhi$ OeeJoprnen 

Implementation of methods to eliminate the HIGH risk associated with 

horizontal boring near the pipeline. 

e) 	All contractors and sub contractors to undertake induction training prior to 

commencing work in the vicinity of the pipeline. This induction training is to 

ensure contractors are fully aware of CMS Gas Transmissions procedures 

regarding work near the pipeline. 

All contractors and sub contractors working in the vicinity of the pipeline to 

'ork under the supervision of CMS Gas Transmission representative. 

IRP002c.doc 
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Risk Assessment Matrix 3 

RISK ASSESSMENT STUDY OF BALDIVIS DEVELOPMENT 

Threat Frequency Severity Class Risk Rating 

CORROSION 

External Corrosion/Erosion Unlikely Severe L 

nternal Corrosion Unlikely Severe L 

nternal Erosion Hypothetical Severe N 

Environmental Corrosion Cracking Hypothetical Catastrophic 

DPERATIONS & MAINTENANCE 

'ncorrect valve operation Not Credible Not Credible N 

ncorrect operation of control or protection equipment Not Credible Not Credible N 

ncorrect pigging operation Not Credible Not Credible N 

Exceeding MAOP Not Credible Not Credible N 

nadequate or incomplete procedures causing equipment failure Not Credible NotCredible N 

Maintenance action contrary to procedures Not Credible Not Credible 

ncorrect settings of control or protection equipment Not Credible Not Credible N 

nadequate servicing of equipment Not Credible Not Credible N 

DESIGN DEFECTS Not Credible Not Credible N 

AATERlAL DEFECTS Not Credible Not Credible N 

ONSTRUCTION DEFECTS Not Credible Not Credible N 

INTENTIONAL DAMAGE Not Credible Not Credible N 

JATURAL EVENTS 

Earthquake Hypothetical Minor N 

Dround movement Hypothetical Severe N 

Cyclone Not Credible Not Credible N 

Wind Not Credible Not Credible N 

ighting Hypothetical Severe N 

looding Occasional Minor L 

Floatatiori of pipe Hypothetical Severe N 

Erosion of soil cover Occasional Minor L 

EXTERNAL INTERFERENCE 

31asting Improbable Severe L 

Vibration Occasional Severe 

Soil Loadings Occasional Minor L 

Jegetation Occasional Minor L 

xcavation 

Pertical 

Improbabale Major 
Major Boring Improbabale 

-lorizontal Boring Hypothetical Catastrophic 

OTHER THREATS 

nduced voltages Not Credible Not Credible N 

Fault voltages for electrical transmission towers Not Credible Not Credible N 

Mine subsidence Not Credible Not Credible N 

N - Negligible L - Low I - Intermediate H - High Not Credible - Refer to Report Text 
Page 1 



Risk Assessment Matrix 1 

RISK ASSESSMENT STUDY OF BALDIVIS DEVELOPMENT 

Threat 	 Frequency 	Severity Class 	- Risk Rating 

CORROSION 

External Corrosion/Erosion Unlikely Severe L 
L 

Internal Corrosion Unlikely Severe 
N 

Internal Erosion 
Hypothetical Severe 

Environmental Corrosion Cracking Hypothetical Catastrophic 

OPERATIONS & MAINTENANCE 

Incorrect valve operation 
Not Credible Not Credible N 

N 
Incorrect operation of control or protection equipment Not Credible Not Credible 

Incorrect pigging operation Not Credible Not Credible N 
N 

Exceed ing MAOP 
Not Credible Not Credible 

Inadequate or incomplete procedures causing equipment failure Not Credible Not Credible N 

Maintenance action contrary to procedures Not Credible Not Credible N 

Incorrect setlings of control or protection equipment Not Credible Not Credible N 
N 

Inadequate servicing of equipment Not Credible Not Credible 

DESIGN DEFECTS Not Credible Not Credible N 

MATERIAL DEFECTS Not Credible Not Credible N 

CONSTRUCTION DEFECTS Not Credible Not Credible N 

INTENTIONAL DAMAGE Not Credible Not Credible N 

NATURAL EVENTS 

Earthquake Hypothetical Minor N 

Ground movement Hypothetical Severe N 

Cyclone Not Credible Not Credible N 

Wind Not Credible Not Credible N 

Lighting Hypothetical Severe N 

Flooding Occasional Minor L 

Floatation of pipe Hypothetical Severe N 

Erosion of soil cover Occasional Minor L 

EXTERNAL INTERFERENCE 

Blasting Improbable Severe L 

Vibration Occasional Severe I 

Soil Loadings Occasional Minor L 

Vegetation Occasional Minor L 

Excavation Occasional Major H 

Vertical Boring Occasional Major H 

Horizontal Boring Occasional Catastrophic H 

OTHER THREATS 

Induced voltages Not Credible Not Credible N 

Fault voltages for electrical transmission towers Not Credible Not Credible N 

Mine subsidence Not Credible Not Credible N 

LIBRARY 
N - Negligible L - Low I - Intermediate H - High Not Credible - Refer to 	 OF ENVIRONMENTAL PROTECTION 
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