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INVITATION FOR SUBMISSIONS 

The Shire of Murray invites people to make a submission on Amendment No. 109 
to the Shire's Town Planning Scheme No. 4. The amendment proposes to rezone 
a portion of Lot 201 Fiegert Road, Banagup from "Rural" to "Special Rural" and 
"Public Recreation/Conservation" Reserve. 

This Environmental Review document has been prepared in accordance with 
instructions issued by the Environmental Protection Authority (EPA) and forms 
part of the scheme amendment report. 

The Environmental Review document includes a copy of the advertised scheme 
amendment as well as the EPA's instructions. Other parts of the Scheme Report 
are available for viewing at the Shire of Murray Offices during normal office 
hours. 

This Environmental Review is available for public inspection for 42 days, 
commencing on January 9, 1998 and closing on February 20, 1998. 

Comments, in the form of submissions, should be received by the Shire of Murray 
on or before the stipulated closing date for public inspection. 

A submission is a way to provide information, express your opinion and put 
forward your suggested course of action regarding environmental factors or the 
scheme amendment. 

All submissions received by the Shire of Murray, which relate to the 
Environmental Review, will be acknowledged and forwarded to the EPA to assist 
in the preparation of an assessment report. Submissions will be treated as public 
documents unless provided and received in confidence subject to the provisions of 
the Freedom of Information Act, and may be quoted in full or in part. 

If you prefer not to write your own comments, it may be worth while joining a 
group/s interested in making a submission on similar issues. If you chose this 
option please indicate all the names of the participants. 

It is important when making a submission to observe the following: 

clearly state if your submission relates to the scheme amendment report 
and/or Environmental Review. If both, please ensure your comments on 
each are distinct; 

clearly state your point of view; 

refer each point, statement, or comment to the appropriate section of the 
scheme amendment report or Environmental Review; 

1' 



if you discuss different sections of the Environmental Review, keep 
them distinct and separate, so there is no confusion as to which section 
you are considering; 

attempt to list points so that issues raised are clear. A summary of your 
submission is helpful; 

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

if applicable indicate the source of your information or argument; 

suggest recommendations, safeguards or alternatives. 

Remember to include: 

your name, 

address, 

date, and; 

whether you want your submission to be confidential. 

The closing date for submissions is February 20, 1998. 

Submissions should be addressed to: 

Chief Executive Officer 
Shire of Murray 
P0 Box 21 
P1NJARRA WA 6208 

Attn: Mr B Flugge 
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Environmental Review, Lot 201, Fiegert Road, Barrugup 

SUMMARY 

Lot 201 runs between Bulbiba Lake and Fiegert Road, 7.5 km east from the centre of Mandurah, 
in the Shire of Murray. The northern boundary of Lot 201 is bounded by the unformed Rogers 
Road. 

A subdivision of 14 lots is planned to be created and a foreshore reserve created along the edge of 
Bulbiba Lake to protect the lake and the fringing remnant vegetation. 

Bulbiba Lake and the remnant vegetation on the foreshore is recommended for conservation by 
the Environmental Protection Authority, designated as System Six M 108, to preserve the lake 
system and water fowl habitat. The lake is all important wetland based on most attributes and 
will be protected. The lake and all remnant foreshore vegetation are excluded from the proposed 
subdivision. 

The lake system and stream line have significance to the local Aboriginal people and will be 
protected by a foreshore reserve and setbacks for building envelopes. The foreshore reserve will 
include all remnant fringing vegetation associated with the lake. 

On the basis of land capability mapping and with the development conditions proposed, the 
subdivision is sustainable, and will protect both the rural character and amenity of the area. 
There will be no alteration to Bulbiba Lake or the fringing remnant vegetation because of the 
subdivision design and the environmental controls embedded in the scheme which will be placed 
on the development. 
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1.0 INTRODUCTJON 

It is proposed that Lot 201 Fiegert Road, Barragup be rezoned from Rural to Special Rural by 
an amendment to the current Shire of Murray Town Planning Scheme No 4. The documentation 
for this change is contained in Scheme Amendment No 109, prepared by the Shire of Murray. 

As part of the rezoning process the Scheme Amendment was referred to the Environmental 
Protection Authority (EPA) in October 1996. In December 1996 the EPA determined that the 
rezoning warranted a formal environmental review in which the public are able to provide an 
input. 

This report deals with the land capability and environmental study of Lot 201 Fiegert Road, 
Barragup in support of this Scheme Amendment. 

The land capability of Lot 3 was previously assessed in May 1996. It is not proposed to repeat 
the previous study but rather to consider any additional environmental issues. 

This Environmental Review is therefore prepared as part of the formal assessment process 
initiated under the relevant legislation. As part of this process the public and other interested 
parties such as the Peel Inlet Management Authority, Department of Conservation and Land 
Management and the Shire of Murray, are able to have an input into the assessment process. 

1.1 Location 

Lots 201 runs between Bulbiba Lake and Fiegert Road, 7.5 km east from the centre of 
Mandurah, in the Shire of Murray. The boundary to the north is the unformed Rogers Road and 
to the south the southern part of Lot 201 which is to be retained by the current owner. 

Landform Research 
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1.2 	Scope of Work 

As well as addressing the normal environmental issues the following factors have been identified 
by the Department of Environmental Protection as haviiig particular significance; 

Regionally significant vegetation 
Regionally significant wetlands 
Regionally significant fauna and habitat 
Estuaries 
Riparian vegetation 
Flood management 
Surface water quality 

Some of these factors do not occur on the site but are associated with the lake system adjoining to 
the west, so there is potential for the proposed subdivision to impact on the factors. In addition 
other issues are addressed such as aboriginal sites, weeds, nutrients and mosquitoes, to name a 
few. 

The scope of the work is contained in the instructions issued by the Environmental Protection 
Authority, Appendix 1. 

Discussions have been held with Department of Conservation and Land Management, Peel Inlet 
Management Authority, Agriculture Western Australia and the Shire of Murray. The 
Environmental Review will be referred to relevant government authorities as part of the 
assessment process and any outstanding issues will be identified as part of this process. 

1.3 	Previous Work 

Soil assessments of Lot 201 were made on 25 May 1996 during which a number of auger holes 
were drilled to assess the type and quality of the soils. In addition the vegetation, hydrology and 
conservation issues were assessed at the same time. It is not proposed to repeat the previously 
completed land capability mapping, but to check its accuracy and prepare environmental 
management plans which will ensure that the subdivision of the land will not result in detrimental 
impact on the adjoining lake system or the landscape of the area. 

As well as the previous work the site was further assessed from a site visit on 23 February 1997 
when previous land soil mapping was confirmed by soil auger hole investigations, re-walking the 
site and discussions with the owner of Lot 201. Further material has been obtained from 
knowledge of the area, aerial photography interpretation, published information and discussion 
with various interested parties and sections of government. 

1.4 What is Proposed? 

It is proposed to divide the northern part of Lot 201 into 14 lots two hectare lots. As part of the 
subdivision, a foreshore reserve extending the lake edge will be created. 

The remaining southern portion of Lot 201, consisting of a further 36 hectares will be retained by 
the owner as a small productive agricultural property. 
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1.5 	Need for a Scheme Amendment 

Currently the Shire of Murray Town Planning Scheme No 4 shows Lot 201 Fiegert Road as 
Rural, but has identified the site and some adjoining properties around the Barragup Lakes as 
having high potential for Special Rural subdivision into lots as small as 2 hectares provided any 
environmental issues can be managed in a way that will ensure protection of the lake system. As 
part of this change the uncleared portion of Lot 201 will be reserved for Recreation/Conservation 
as a Foreshore Reserve. 

In order for a change in the zoning of Lot 201 from Rural to Special Rural to occur, the Shire of 
Murray must initiate an amendment to the current Town Planning Scheme. 

Accordingly the Shire of Murray has initiated Amendment No 109 to Shire of Murray Town 
Planning Scheme No 4. The details of this amendment are contained in the relevant 
documentation, however the amending clauses are: 

Amending Town Planning Scheme No 4 map 109, by rezoning Murray Lot 201 Fiegert 
Road, Barragup from "Rural" zone to "Special Rural" and "J'ublic Recreation/Conservation 
Reserve" as per the Scheme Amendment Map. 

Amending Schedule 4 - Special Rural Zone by adding the following Specified Land and 
Special Provisions: 

Schedule 4 
Special Rural Zone 

Specified Land 	Lot 3 Fiegert Road, Barragup. 

A copy of the Scheme Amendment is provided in Appendix 3. 

	

1.6 	Current Zonings and Status 

The boundaries of Lot 201 Fiegert Road extend from Fiegert Road to the foreshore reserve on the 
edge of Lake Bulbiba. Whilst the majority of Lot 201 has been cleared for grazing for many 
years the foreshore of the lake and the lake itself has not been cleared. 

In 1983 the lake area was recognised in the System Six Study as a potential conservation area, 
System Six Area M108. The boundary of M108 was suggested to be along the edge of the 
uncleared portion of Lot 201 and this was subsequently included as part of a foreshore reserve. 
The boundary proposed for the amendment and subsequent subdivision is the boundary of the 
foreshore reserve. 

The site lies within the Peel Harvey Coastal Catchment and this has resulted in various 
implications for the area in terms of nutrients and other issues. The Western Australian Planning 
Commission (fonnerly State Planning Commission) Statement of Planning Policy No 2 and the 
draft Environmental Protection Policy (Peel Harvey Estuarine System) were incorporated into the 
Shire of Murray Rural Strategy Precinct 2. Within this planning precinct the objectives are:- 

"to preserve and enhance the conseivation, landscape, cultural and recreational values of the 
river syste,n and its wetlands" and 
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"to encourage the uptake a/rural-residential lots within existing Special Rural Zones 
particularly in areas of higher capability and in a manner consistent with the first objective." 
Appendix C of the Rural Strategy listed selection and development criteria for Special Rural 
Developments which are contained in Appendix 2 of this report. 

One of the most recent planning considerations in the area has been the Inner Peel Region 
Structure Plan (Ministry for Planning, July 1996) in which the site is shown as Rural Broad 
Acre, with the fringing lake vegetation retained as part of the Proposed Peel Regional Park. 

The lakes are currently managed by the Peel Inlet Management Authority. 
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2.0 EXISTING ENVIRONMENT 

2.1 	Geology and Geomorphology 

The land is low lying with an elevation of over 3 metres south of Rogers Road, down to 1 metre 
in the stream lines. Part of the central eastern part of Lot 201 is between 2 metres and 3 metres 
rising slightly to the east. 

The landform of the site is classified as Bassendean (leached aeolian sands), with the lake system 
shown as Herdsman (peaty swamps) in the Atlas of Natural Resources (Dept of Conservation 
and Environment, 1980). 

Field work including auger sampling shows the site is leached yellow sand over alluvial clays. 

At depth the site is underlain at about 20 metres by Mesozoic sediments of the Perth Basin. 
These contain artesian water with slightly elevated salt levels. Alluvial clays and silts of the 
Guildford Formation overly the Mesozoic sequence and in turn these are covered by between 2 
and 5 metres of yellow Bassendean Sands. 

The alluvial sediments of the Guildford Formation were deposited by the meandering of the 
Serpentine and Murray Rivers and consist of a mixture of more porous silts interleaved with less 
porous clay layers. This creates a sequence of aquifers which are variable in salinity, flow rate 
and depth. The top of the Guildford Formation is exposed in the base of the two streams at a 
contour level of 1 metre Al-ID. 

Yellow sand of the Bassendean System was blown across the underlying clays and silts forming 
low ridges and swales. A low ridge occupies the north of Lot 201 extending across lot 3 with a 
thin veneer on the lower elevations in the south of Lot 201. The sand grains originally had 
significant yellow goethite coatings which have largely been removed from the upper soil horizons 
by organic soil solutions, leaving a leached white sand layer on the surface. As the goethite was 
leached from the surface horizons it was deposited lower down the soil profile to form a ferricrete 
layer. This ferricrete layer is less permeable and creates a temporary perched water table for 
various periods each winter. 

2.2 Soils 

The Atlas of Natural Resources (Dept of Conservation and Environment, 1980) classifies the 
soils as Herdsman, Peaty swamps based on Spearwood and Bassendean sands, and the Land 
Resources of the Mandurah-Murray region produced by the Western Australian Department of 
Agriculture includes the site as Bassendean Sand. 

Auger holes reveal that the soils are leached (podsolised) yellow sand with a well developed 
ferricrete hard pan at depths of one to two metres. Cemented gravel and pisolitic development is 
associated with the ferricrete. 

In places such as the southern part of Lot 201, outside the proposed subdivisional area, the upper 
layers of sand have been removed allowing patches of ferricrete to be exposed on the surface. 
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Clay underlies the site, particularly in the east and can be observed close to the soil surface in the 
stream line running south of Rogers Road. In the stream line the overlying sand has been 
removed by erosion. This allows the stream to flow in winter as a perched stream bed. 

The yellow sands are composed of quartz grains that are coated with goethite and as they are 
leached the goethite is removed and deposited lower in the profile as a ferricrete layer. The 
goethite around the sand grains and in the ferricrete are highly phosphate absorbing. 

The soils mapped during the previous land capability studies of Lot 201 are combined in this 
report to reduce the number of units to simplify working on the site. This was assisted by 
checking the soils by drilling further auger holes. Soil sections showed that the sand over the 
majority of the higher elevations of Lot 201, to the north of the stream line, was leached in the 
surface horizons with yellow sand at depths of between 500 and 1500 mm. South of the stream 
line the soils are more leached to form white sands over ferricrete hardpans and clays. The other 
soil type is leached sand over clay. 

The different soil types and amount of leaching is a result of the depth of the water tables and has 
implications for both nutrient management and effluent disposal. The western part has deeper 
sands with better drainage and deeper water tables, thus the sand is only leached in the upper 
horizons. In the east the water tables are perched over clays and clay sands which have restricted 
the drainage causing higher water tables, increased leaching and consequent ferrjcrete formation. 

The leached white Bassendean Sands of the ridge are highly susceptible to wind erosion, 
particularly on the higher elevations and are frequently non-wetting. 

Three soil units are used in this report; 

Grey/yellow leached sand 

Moist grey/white sand 

Wet sand/clay 

Typical profiles are shown below; 

Grey/yellow sand 
Hole 23 	(elevation 3.6 metres approx) 

0 	- 150 mm 	 Grey leached quartz sand 
150- 1400mm 	 White quartz sand 
1 400 - 1 600 mm 	 Yellow quartz sand 
1 600 - 1 900 mm 	 Dark yellow brown crumbly iron enriched ferricrete 

horizon 
1 900 - 2 800 mm 	 Yellow sand 
>2 800 mm 	 Mottled grey and yellow brown clay/silt 
End of Hole 2 800 
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Moist grey/white sand 
Hole 27 	(elevation 3.5 metres approx) 

0 	- 	100mm 
	

Light grey quartz sand 
100 - 800 mm 
	

White sand 
> 800 mm 
	

Yellow brown ferricrete 
End of hole 800 mm 

Wet sand/clay 
Hole 21 	(elevation 2.0 metres approx) 

0 - 350 mm 	 Dark grey loamy sand 
350 - 450 mm 	 Grey clay sand 
End of hole 4500 mm 
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Soil 	 Grey/yellow sand 	Moist greylwhite 	Wet sand/clay 
Characteristics I 	 I sand 

Location North of stream line South of stream line Low elevations 
associated with the 
stream line 

Origin Partially leached Leached aeolian sand Eroded leached sand 
aeolian sand over over sands/silts of the over clays and silts of 
sands/silts of the Guildford Formation the Guildford 
Guildford Formation  Formation 

Topsoil Texture Grey quartz sand over Grey quartz sand over Grey to black partly 
white leached quartz leached white quartz peaty sand 
sand sand 

Subsoil Texture White sand over yellow White sand over brown White sand with 
quartz sand at depths ferricrete sand at ferricrete and sandy 
of 500 to 1500 and dark depths of 500 to 1800 clay at depths of less 
yellow brown ferricrete mm over clay/silt, than 350 mm. 
sand. Generally 
greater than 3 metres 
deep over clay/silt.  

Rock Nil Nil Nil apart from ferricrete 
exposed in the stream 
line in the east 

Gravel Nil apart from ferricrete Nil apart from ferricrete Nil apart from ferricrete 
at shallow depth at shallow depth at shallow depth 

Depth to Bedrock Nil Nil Nil 
Hardpan Ferricrete hardpan is Ferricrete hardpan is Scattered ferricrete 

common at depths of common under most of hardpan near surface 
1 500 - 1 800 mm the site at depths of 

500 - 800 mm  
pH Acidic Acidic Acidic 
Salinity Low Low Low 
Non wetability Moderate to high non Low to moderate non Low to moderate non 

wetting qualities wetting wetting 
Soil Permeability High High above ferricrete High above ferricrete 

Ferricrete layer is less and underlying and underlying 
well developed and clay/silt, which has clay/silt, which has 
permeable. very low permeability very low permeability 

Soil Shrinkage Nil to low because of Nil in sands. Low due to the depth 
the depth of sand Low overall because of of sand. Underlying 

the depth of sand. clays have moderate 
shrinkage. 
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2.3 Climate 

Full cliiiatic data is recorded at Mandurah which has an overall climate of warm to hot dry 
summers followed by cool wet winters. Summer maximum temperatures range from 27 °C to 
30 °C in the hottest months of January/February down to between 18 °C and 19 °C in winter. 
Minimum temperatures are between 16 °C and 18 0C in summer down to 9 °C to 10 0C in the 
coldest months. 

Rainfall averages 888 mm per year. 

Wind directions are predominantly from the east on summer mornings and south west in the 
afternoon depending on the arrival of the sea breeze. Winter winds are more variable. 

2.4 Hydrology 

One small stream flows across the site from the central east towards the south west. This stream 
flows each winter from June until October and holds water until about December. The stream is 
bottomed on clay/silt of the Guildford Formation and represents the top of that sequence. 

The underlying clays/clay sands of the Guildford Formation are closer to the surface in the 
eastern third and south of the stream line. This causes the shallow ground water to temporarily 
build up as a perched layer each winter, perched on the ferricrete layer and on the Guildford 
Formation. As summer progresses most of this shallow groundwater evaporates or transpires 
leaving moist pasture. Water is retained in dams at about an RL of zero metres. 

Water tables rose between 0.5 and 1.4 metres in four years' measurements of water tables in 
Bassendean Sand over clay at Kenwick (Phenological Responses of Selected Species from the 
Yule Brook Reserve, Kenwick, L Stephens, MSc Botany Thesis, UWA 1984). 

On this basis and the assumption that the depth to clay is three to four metres on the higher north 
western part of the site, based on auger holes and soil types, the highest water tables in these 
areas are estimated to rise to about 2 to 2.5 metres from the surface. South of the stream line 
water will lay on the surface for a few days following significant winter rainfall events, because 
of drainage restricted by the ferricrete layer. 

This is also borne out by the vegetation, particularly the paperbark species and the distribution of 
Banksia Woodland. Melaleuca preissiana suggests that south of the stream line the perched 
water table is less than one metre from the surface for a period of time each winter. Areas with 
frequent water logging are shown by the presence of paperbarks, Melaleuca rhaphiophylla which 
require wet soils or water logged conditions. 

Water quality is good in the shallow groundwater exposed in the dams of between 260 and 330 
mSm. Bore water from within the Guildford Formation extracted on Lot 201 has a salinity 
conductivity of 370 mSm (potable water is <250 mSm). 

At the time of the site inspections during summer and autumn, each of the dams appeared slightly 
nutrified as shown by the presence of algae, probably from animal wastes. This will quickly 
clear with the onset of the winter rains. 
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The movement of the ground water is lateral, through the sandy horizons of the soils above the 
ferricrete and clay sands of the Guildford Formation. 

Transpiration is likely to remove all the shallow ground water down to the underlying ferricrete 
and silt layer, reducing lateral flows to the estuary. This will act as a nutrient trap. 

The Serpentine River Flood Study lists the area as being in a potential 1: 100 flood fringe at an 
elevation of< 2.5 metres. This includes a portion of the land south of the stream line. The flood 
way passes down Nambeelup Brook to the north and does not impact on the site. 

2.5 Vegetation 

Plant species were identified during the field work site visit to gain an indication of the plant 
communities, their status and the effect that the development is likely to have on the vegetation as 
well as the ground water levels. 

The site is mostly cleared and what little vegetation that does remain on Lot 201 is grazed and the 
understorey very restricted. The foreshore reserve fringing the lake system is in good condition 
and well worthy of protection. It should be noted that the property boundary in fact goes through 
a small portion of the foreshore vegetation in the north western corner of Lot 20.1. It is proposed 
that this vegetation be retained within the foreshore reserve and that the fence line form the 
boundary of the special rural subdivision. 

A species list was not obtained for the foreshore reserve because it will not be affected by the 
proposed subdivision. 

The main plant communities are; 

Banksia Eucalyptus Woodland, typical of Bassendean Sand Communities, occupies the highest 
parts of the sand ridge in the north, at elevations of about 4 metres. The presence of yellow sand 
and levels of iron oxides are indicated by the presence of Marri (Eucalyptus calophylla), Woody 
Pear, Xylonielum occidentale, Hakea prosirala and occasional Banksia grandis. 

The dry leached sand areas are indicated by Jarrah (E. marginata) and Banksias (B. altenuala, 
B. lnenziesii, B. ilicifolia). Other species present are typical of species from Banksia Woodland, 
such as Hibbertia hyperico ides, I3ossiaea eriocarpa, A liocasuarina fraseriana, JVuyisia 
floribunda, Macrozamia riedlei, .Jacksonia stern bergiana, I'alersoniajuncea and Scholizia 
involucrata. In some places the understorey contains Hakea prostrata matted Phlebocarya 
ciliata and Dasypogon bro,nelifoiius. 

Remnant Melaleuca occurs in the lower water logged areas along the stream line and on the 
eastern and southern part of the proposed subdivision. These are predominantly in the central 
southern portion and are mainly Melaleuca preissiana with scattered Melaleuca rhaphiophylla 
south of the stream line on Lot 201. A good stand of mature paperbarks lines the stream and has 
heritage value because of their age. They should not be cleared, although the current owner has 
recommended that the area continue to be grazed to reduce the potential fire hazard as Juncus 
pallidus increases without grazing pressure. 
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Melaleuca Foreshore 

Other species are more doniinant in this community which is restricted to the lower elevations 
inside the foreshore reserve. The foreshore is dominated by Flooded Gum (Eucalyptus rudis), 
Melaleuca rhaphiophylla, M preissiana, Beaufortia elegans and Kunzea ericfolia. The 
community includes; 

Acacia saligna 
A slarteafascicularis 
Beau fort/a elegans 
Calothamnus lateral/s 
Cassytha rameinosa 
Casuarina obesa 
Dasypogon bromie/ofolius 
Eucalyptus rudis 
Hardenb erg/a camp toniana 
Kunzea eriocarpa 
Lepidosper,na angus/alum 
Loxocarya flexuosa 
Lyginea barbata 
Macrozamia reidiei 
Melaleuca cuticularis 
Melaleuca preissiana 
Melaleuca rhaphiophylla 
Melaleuca teretfolia 
Nuylsiafloribunda 
Paterson/a juncea 
Phlebocarya ciliata 
Schoenus curvfolius 
Schoenus grandiflorus 
Vim maria juncea 

Samphire Flats (Halosarcia halocnenioides) and Frankenia pauciflora  fringe the lake system. 

Overall the vegetation is in good condition with no fungal dieback diseases iioted. 

2.6 Fauna 

The site is cleared apart from scattered paperbarks and an area of grazed Banksia Eucalyptus 
Woodland between the stream and Rogers Road. Therefore the likely fauna will be restricted but 
will include some amphibians and a significant number of bird species. 

The Melaleuca Foreshore community will contain a richer fauna and is likely to include the 
Southern Brown Bandicoot (Isoodon obesulus) which is a Gazetted Rare species. These tend to 
live in thickets such as Spearwood thicket from which they move onto the sand ridge to feed. 
With the preservation of this area as a foreshore reserve the bandicoots should survive unless 
feral/domestic cats and foxes prey on them to any extent. 
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Bird species will be little changed by the presence of low density development and in fact may 
increase in number because of vegetation planted by the property holders. 

Crypto Biological Surveyors and Consultants conducted a survey of a larger area of indigenous 
vegetation to the north west on the western side of the lake system. They recorded six species of 
reptile, 29 species of bird, 5 species of mammal and no amphibians during the initial surveys. 9 
species of amphibian and 28 species of reptile are listed as "expected" to be in or near the area. 
These figure are likely to be greater than for the study site because of a reduction in plant 
communities due to grazing. 

Landform Research 14 
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2.7 Wetlands 

The wetlands of the Geogrup Lake system are saline. The Water and Rivers Commission 
Classification lists them as; 

Permanently Inundated Lake for the Geogrup Lakes 
Seasonally Waterlogged Palusplain for the remainder of Lot 201 

This would only apply to the eastern half which is covered by pasture with scattered paperbarks 
tMeialeuca spp). The remaining north western portion is cleared Banksia Woodland with 
scattered eucalypts and pasture now covering the portion. 

The lake system is well known for its significance. The lakes remain relatively large bodies of 
water with high conservation value even though most of the earlier lots granted in the area 
included the lakes. Most of the arable land has been cleared for many years. Generally it is only 
the foreshore that has been retained. 

The Geogrup Lake system has been recognised in studies by the Royal Australian Ornithological 
Union (RAOU) as a site of importance to waterfowl including migratory birds. As a participant 
in the RAMSAR Convention, Australia is obliged to conserve wetlands and water fowJ within its 
territory whether they are nominated or not. The Peel Harvey-Estuary is nominated as important 
to the 'Convention" and the Geogrup lakes are linked to that system (Draft Management Proposal 
for Wetlands in the City of Mandurah, 1992, Murdoch University). 

The lake system is recognised as "Important" by the Australian Nature Conservation Authority 
(EPA Bulletin 841, 1996). 

Classification of the Geogrup lake system (and associated wetland) identified the management 
objective as "conservation" Category C as it has a high degree of naturalness, EPA Bulletin 686. 

Whilst everyone recognises the conservation significance of the Geogrup Lake system it should be 
noted that all the significant attributes of the area actually lie outside the area currently being 
grazed and outside the area proposed to be rezoned. 

2.8 Aboriginal Sites 

Surveys of Aboriginal sites were undertaken as part of the environmental study of the proposed 
subdivision. An archaeological survey was conducted by Yates Heritage Consultants and an 
ethnographic survey undertaken by R O'Connor in company with the traditional custodians of the 
area, Mr F Nannup and Mr J Walley of the Winjan Aboriginal Corporation. As part of the study 
the records of the Department of Aboriginal Affairs were searched for previously identified sites. 

Two artefact scatter sites were identified on Lot 201, associated with the stream line near the 
southern boundary, well south of the area proposed for subdivision. The site lies within the area 
identified as having ethnographic significance. Whilst each artefact scatter "is of low significance 
owing to its limited size, lithic and typological components" it is a "cultural feature of the wetland 
complex" and given that much of thç artefact material has been destroyed by encroaching 
development the site has significance. 
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Bulbiba Lake has ethnographic significance, as does the stream line across the proposed 
subdivision. The traditional custodians have requested a 100 metre buffer from high water mark 
from the lake and 50 metres from the stream line in order to protect the spiritual significance of 
both areas and the "living creatures" which "are therefore repositories of this spiritual essence". 
The requested buffers have been used to locate the building envelopes of proposed lots in these 
areas. In addition stranded wire fencing will be incorporated on the boundary to restrict stock 
from significant vegetation and assist in protecting the remnant indigenous communities. There 
will be no fencing or firebreaks through the remnant vegetation. 

2.9 	Heritage Values 

The main heritage features of the site relate to the mature paperbarks along the stream line. 
Fauna such as the Rare and Declared Southern Brown Bandicoot are also likely to be present in 
the adjoining foreshore reserve. 

The lakes and their fringing vegetation to the 2 metre contour level lie outside the site and are 
protected. 

2.10 Current Land Use 

Lot 201 is currently used for cattle grazing. It is planned that the remaining southern part of Lot 
201, which is not part of this development proposal will continue to be used by the current owner 
for a Lowline Cattle stud. 
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3.0 LAND CAPABILITY 

The opportunities of the site are: 

Abundant reserves of good quality shallow ground water 
The remnant bush remaining on the site. 
The proximity to the lakes. 
The quality of the vegetation which fringes the Lake. 
The significance of the lakes as a wild fowl habitat. 
Access to the lake from Rogers Road. 
The seclusion of the site and its unique situation on a natural peninsula. 
The stand of mature paperbark trees along the stream line. 
The relative proximity to Mandurab. 

The constraints on the site are: 

Leached Bassendean Sands which increases the risk of wind erosion north of the stream line. 
Low nutrient retention of the leached Bassendean Sands. 
Water logging south of the stream line. 	 -. 
Generally low soil fertility. 
Slow horizontal drainage in shallow ground water. 
The land south of the stream line which lies within the 1 in 100 year flood level. 

The land capability of the development site is summarised. Where appropriate, mention is made 
of the southern portion of Lot 201 even though this will not be subdivided. 
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Land Qualities Grey/yellow sand Moist grey/white Wet sand/clay 
sand 

Slope Low Low Low 

Slope Stability High High High 

Rock/Gravel Minor ferricrete at Minor ferricrete at Minor ferricrete shallow 
depths of 1 500 to depths of 500 to 800 depth. 
1800mm mm  

Wind Erosion Risk Moderate to high Moderate to Low Low 

Water Erosion Risk Low Low Low 

Drainage Well drained Moderate Poorly drained 
Rapid to the ferricrete Rapid to the ferricrete Rapid to the ferricrete 
layer then moderate to layer then moderate to layer then moderate to 
low laterally. low laterally. low laterally. 

Restricted by Restricted by 
underlying clays, underlying clays. 

Moisture Moderate High High 
Availability  
Water Logging Nil Moderate to high with High 

scattered waterlogged 
areas, particularly south - 
of the stream line  

Wetability Moderate non wetting Moderate non wetting Moderate to low non 
wetting 

Flood Risk Nil. High for the area south High 
of the stream line, on Flooding is common. 
land below the 2.5 
metre contour level. 

Surface Water Low to Nil Moderate to high. High 
- Dams of good quality Dams of good quality 

Availability/Quality water (< 350 mSm). water (< 350 mSm). 

Ground Water High, good quality of High, good quality of High, good quality of 
260 to 330 mSm 260 to 330 mSm 260 to 330 mSm 

Availability/Quality (potable) 
Groundwater in 

(potable) 
Groundwater in 

(potable) 
Groundwater in 

Guildford Formation is Guildford Formation is Guildford Formation is 
370 mSm (above 370 mSm (above 370 mSm (above 
potable limit) potable limit) potable limit) 

Salinity Risk Low Low Low 
Microbial Moderate to high Very low Very low 
Purification based on the depth of 

sand and water table  
Water Pollution Risk Low to moderate High High 

Nutrient Retention Low Very low Very low 
-_Topsoil  

Nutrient Retention Moderate Low Low 
-_Profile  

Existing Low Low Low 
Degradation Cleared Cleared Cleared 
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Development Grey/yellow sand Moist grey/white Wet sand/clay 

Capability  sand  

Ease of Excavation High High to moderate Moderate 
water tables High water tables and 

clay sand 
Darn Site Low High High 

Construction  

House and Road High Moderate due to high Moderate due to 

Construction water tables. The potential water logging. 
proposed access road 
on Lot 201 will require 
drainage and should be 
built to a height of 0.5 
metres to reduce the 
potential for flooding. 	It 
should not be 
constructed over the 
dam by filling the 
depression. Roads will 
need to be 3.0 AHD to 
ensure access during 
flooding.  

Foundation High High when depth of fill Moderate to high when 

Soundness AS 2870 Site Class A and surface sand depth of surface sand 
exceeds 1 000 mm and fill exceed 1 000 
ASS 2870 Site Class A mm. 
Very low over any filled AS 2870 Site Class S 
dam.  

Effluent Disposal Moderate Low Very low 
Limited by proximity of Limited by low microbial Limited by low microbial 
lake and depth and purification, poor purification, poor 
quality of soils. nutrient retention and nutrient retention, 

shallow ground water. shallow ground water, 
flooding and water 
logging. 

Water Supply Shallow ground water Shallow ground water Shallow ground water 
and 92 000 litre tanks and surface water for and dams for stock and 

stock and 92 000 litre 92 000 litre tanks 
tanks  
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Agricultural Grey/yellow sand 

I 

Moist greylwhite Wet sand/clay 
Capability sand  

Soil workability! High High Moderate 

trafficability Limited by water 
logging 

Rooting Conditions High High Moderate 
Limited by waterlogging 

Grazing Moderate Good summer pasture Good summer pasture 

Grain crops Low to moderate Moderate to high Low to Moderate 

Annual Low Low to moderate Moderate 

Horticulture Limited by potential for Limited by potential for Limited by potential for 
water pollution and water pollution, water pollution. 
proximity to lake.  

Perennial Low to moderate Moderate Moderate 

Horticulture Limited by potential for Limited by potential for Limited by potential for 
water pollution and water pollution and water pollution and 
proximity to lake. proximity to lake. water logging. 

Irrigated Activities Low Low to moderate Low to moderate 
Limited by potential for Limited by potential for Limited by potential for 
water pollution and water pollution and water pollution. 
proximity to lake. proximity to lake. - 

3.1 	Proposed Lot Boundaries, Sizes and Building Envelopes 

The proposal for two hectare lots is appropriate because this size can be managed by hobby 
farmers and owners who want a slightly larger property, whilst at the same time the rural 
character of the area is maintained. All remnant vegetation along the lake foreshore is included in 
a foreshore reserve and will be protected. 

Proposed lot boundaries and roads address the issues of effluent disposal, protection of the 
amenity of the area and the potential for flooding as well as protection of remnant vegetation. 

The stream line running across Lot 201 has some significance as remnant vegetation. Because it 
is subject to flooding it can not be developed and on conservation and heritage grounds should be 
preserved. 

The proposed lot boundaries which cut across the stream are drawn in such a way to minimise 
impact on the stream. It is planned to have clearing, fencing and landuse restrictions on the parts 
of the lots which fall in the stream line. (Scheme Provisions 1, 5, 7, 9, 19) 

The boundaries across the stream line are to be marked only with poles and a fence is to be 
located along the edge of the vegetation. In addition building envelopes are to be set back 50 
metres from the edge of the paperbarks. 
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3.2 	Water Availability 

Shallow ground water is abundant south of the stream line. Total dissolved solids was recorded 
as between 260 and 330 mSm for all water on site including shallow groundwater and bores. 
Bore water is also available over the whole lot from either the top of the clay layer or from within 
aquifers in the Guildford Formation. Total dissolved solids in the bore water were 370 mSm, 
which is higher than potable but suitable for stock and gardens. 

Care needs to be taken if shallow ground water is used as a potable source because of the risk of 
microbial infection from effluent disposal systems, and stock, particularly on lots with elevations 
of about 2 metres RL. In general shallow ground water is not recommended as a potable source 
of water. 

The potable water source will be 92 000 litre rainwater tanks (see Provision 12). 

3.3 House and Road Construction 

The foundation stability for building and road development is generally high with all the areas 
above 3 metres elevation having an AS 2870 Site Classification of A. 

The sand provides high foundation stability but in lower sites where the underlying Guildford 
Formation is closer to the surface, heavy loading may cause the potential for minor settling and 
compaction. However this will not affect dwellings constructed on a slab because the depth of 
sand pad required will provide sound foundations. If a sand layer of over 1 metre is available 
then the AS 2780 Site Classification is S on the lower sites. This depth of sand can be achieved 
by adding sand for the sand pad to ensure there is at least one metre of sand above the sandy clay. 

The only location which presents a potential problem is if a dam is filled in. A filled dam would 
have low foundation stability even for a road. The road location may have to be modified during 
final subdivision design. 

The Serpentine River Flood Study shows the southern part of the sub-division area as being in the 
flood fringe, with a 1 in 100 year flood level of 2.45 metres RL. Sand pads should therefore be at 
a minimum elevation of 3.0 metres RL. South of the stream the gradient of the sand pad should 
be 1 5 vertical to horizontal to prevent slumping during flooding . The gradients of the sand 
pads should be vegetated. There is no floodway in the area apart from the stream line. The 
floodway from Nambeelup brook is much further to the north and has no impact on the proposed 
subdivision. 

3.4 Drainage, Hydrology and Flood Risk 

Water logging occurs temporarily for some time each winter following large rainfall events on 
some parts of the land to the south of the stream line. In the wetter areas water accumulates as a 
perched water table above the ferricrete layer because of restricted drainage through the 
ferricrete. In spring as water slowly permeates the ferricrete and some is exported and transpired, 
the waterlogging decreases. 

There is no evidence of water logging north of the stream line on Lot 201 as shown by the 
vegetation which includes Jarrah and Banks/a atlenuata. The area of water logging can be 
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delineated by the presence of Paperbarks MeIaleuca raphiophylla) which indicate that the water 
table approaches very close to the surface. The paperbarks Me/aleuca priessiana indicate that 
the surface is not water logged but that the water approaches the surface. 

The streams run each winter from about June to October and hold water until December. 
Drainage is sub surface in the shallow ground water system where it flows slowly over a period 
of months to emanate at the contact between the edge of the ridge and the lakes. 

The lots below the 2.5 in contour level have the potential to be flooded during a 1 in 100 year 
flood event. The flood level as shown in Serpentine River Flood Study is 2.45 nietres RL. 
Therefore the building envelopes of the four lowest lots need to be filled to an elevation of 3.0 
metres. In order to better cope with a flood event it is recommended that the slope of the fill be 
no greater than 1 : 5 vertical to horizontal which should be vegetated. 

3.5 Possible Land Uses 

The site has a rural character and this should be maintained providing it does not compromise the 
conservation status of the lake system. 

High nutrieiit land uses are not acceptable, nor are any primary industries such as turf farms, 
piggeries, chicken or egg production and niarket gardens which produce high levels of nutrients. 
The lots should essentially be rural living with stocking rates according to Agriculture WA as 
discussed under 4.5 On Site Effluent Disposal - Nutrient Management. 

Other land uses could be bush or conservation blocks, perennial crops, lightly stocked hobby 
farms or simply lifestyle blocks. The environmental impacts from uses other than those under 
Provision 7 of the scheme amendment have not been evaluated in this environmental review. 

Any stocking rate should be conservative as discussed under Nutrient Management. 
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4.0 ENVIRONMENTAL MANAGEMENT OF SUB-DIVISION 

Environmental management of the proposed sub division will fall under the provisions of the 
scheme amendment, Shire of Murray Local Rural Strategy, the Peel Inlet Management Authority 
and the Department of Conservation and Land Management. 

4.1 Aesthetics 

The landscape involves the lakes, the existing vegetation and the current rural character of the 
area. 

The main consideration with the aesthetics is the landscape protection which will be controlled by 
development conditions, a conservation covenant on the title of some of the lots and development 
conditions. 

All existing indigenous vegetation will be retained for its value to wildlife. Eucalypts, Banksias 
and Paperbarks are an essential part of the character of the area and should be retained. The 
paperbarks along the stream lines have heritage value and should not be removed, being protected 
by conservation covenants on the titles of the relevant lots. Management actions will need to be 
carried out by owners to ensure that exotic species do not swamp the areas of remnant vegetation. 

The aesthetics of the area will be managed by the restriction on clearing of the areas of remnant 
bushland. in these areas building envelopes will be limited to 2 000 m2  per lot. It is also 
important that the existing rural character of the area be maintained by the retention of existing 
trees on each lot except where the tree is likely to interfere with the construction of a dwelling or 
associated structure. Buildings and other development should be aesthetically sympathetic with 
the environment with colourbond roofs and out buildings. 

Future lot owners will need to protect the existing trees and vegetation from grazing and chewing 
by horses. 

The view scapes across the site and the lakes can be protected by the retention of the foreshore 
reserves and the planting of additional vegetation as required by the scheme amendment. It has 
been shown in numerous areas that owners of 2 hectare lots plant significant numbers of trees. 

4.2 	Indigenous Vegetation 

All indigenous vegetation outside the building envelopes should be retained, and clearing 
restricted to 1000 in2  of the 2 000 m2  building envelope. The building envelopes on Lot 201 
have been located in existing cleared areas where impact will be minimal. 

Other renmant vegetation and the vegetation along the stream line will be protected by clearing 
restrictions, fencing locations and the protection of existing trees. (Scheme Provisions 1, 2, 3, 4, 
10, 15, 19) 
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All Paperbarks, J3anksias, Eucalypts and Spearwood thickets are to be retained. There should be 
no boat ramps and no access to Bulbiba Lake except a pedestrian path from the end of Rogers 
Road. Individual lot owners will not be permitted to construct or cut a tract to the lake. 

Where possible local species should be used for rehabilitation. These species are shown under 
vegetation, (p 12). 

4.3 Fauna 

The best protection for the fauna is to minimise clearing, and try to maintain the existing 
vegetation communities. 

Fringing vegetation along the lakes has been protected by excluding it from the development. 
Paperbarks along the stream line on Lot 201 will be protected. (Scheme Provisions 2, 3, 4, 5, 9, 
10, 15, 17, 19) 

Fencing of the foreshore reserve should include a strand of wire along the base of the fence to 
allow small mammals and other animals to move freely between the reserve and the adjoining 
lots. (Scheme Provisions 9, 10) 

Prospective owners should be made aware of the need to protect wild life. This is particularly 
important with respect to dogs, domestic and feral cats and the impact on the Southern Brown 
Bandicoot. The Shire of Murray has an informal education program with respect to this potential 
problem. 

4.4 Aboriginal Sites 

A comprehensive Aboriginal site survey was undertaken by Yates Heritage Consultants and R 
O'Connor in company with the traditional custodians of the area, Mr F Nannup and Mr J Walley 
of the Winjan Aboriginal Corporation. As part of the study the records of the Department of 
Aboriginal Affairs were searched for previously identified sites. 

Two artefact scatters were identified on the southern boundary of Lot 201, well south of the 
proposed subdivision. The sites lie within the area identified as having ethnographic significance. 
Whilst each artefact scatter site "is of low significance owing to its limited size, lithic and 
typological components" it is a "cultural feature of the wetland complex" and given that much of 
the artefact material has been destroyed by encroaching development the site has significance. 

Bulbiba Lake has ethnographic significance, as does the stream line through the centre of the 
subdivision. The traditional custodians have requested a 100 metre buffer from high water mark 
from the lake and 50 metres from the stream line in order to protect the spiritual significance of 
both areas and the "living creatures" which "are therefore repositories of this spiritual essence". 

The requests for the protection of the archaeological and ethnographic sites represents good 
environmental practice which will assist the protection of not only the archaeological site but the 
ethnographic sites and the remaining indigenous vegetation community along the lake foreshore 
and stream line. 
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No action will be taken on the artefact scatters as part of this proposal because they lie well away 
from the proposed subdivision on land retained by the present owner. The present owner has a 
copy of the Archaeological and ethnographic survey and will protect the sites in line with the 
Aboriginal Heritage Act. 

The requested buffers have been used to locate the building envelopes of proposed lots on the 
subdivision guide plan. Building envelopes will be restricted to 100 metres from high water mark 
from Bulbiba Lake and 50 metres from the stream line. However the paperbarks and stream line 
will be protected by restrictions on fencing and development. The boundaries have been located 
in such a way to minimise impact on the stream line. In addition the paperbark vegetation will be 
fenced with open stranded wire fencing, but no fencing or firebreaks will be allowed through the 
paperbark remnant associated with the stream line. Boundaries will be marked with a line of 
poles 1.2 metres high 5 metres apart and on the corner of the lots. (Scheme Provisions 1, 2, 3, 9, 
JO). 

Yates Heritage Consultants were presented with the proposed subdivision plan prior to the site 
survey to show how the stream line might be impacted by the subdivision. On this basis R 
O'Connor stated in the ethnographic survey "It is the author's understanding from plans shown to 
him by Yates Heritage Consultants that actual housing constructiqn associated with the proposed 
subdivision will not impact this creek system. If that is the case there is no conflict between the 
aspirations of the developers and those of the Aboriginal people." 	 - 

Stranded wire fencing will be incorporated on the boundary to restrict stock from significant 
vegetation and assist in protecting the remnant indigenous communities. 

4.5 	On Site Effluent Disposal - Nutrient Management 

Surface Water 

The creek line draining across the central part of Lot 201 flows during winter with peak flows 
during floods. 

This proposal will have no effect on stream flows because the stream line will be protected by 
scheme provisions with no structures allowed across the water course. 

Drainage from the majority of the site is directly to the shallow ground water with no surface run 
off. Water in this stream originates from properties to the east and north east which are underlain 
by clays of the Guildford Formation with little input from Lot 201. There is little likelihood of 
sediment from the proposed subdivision being carried to the lake system because of the lack of 
surface run off. 

However it may be possible for sediment to be carried from agricultural land east of the 
subdivision and from the low lying eastern portion of the subdivision. Therefore the stream line 
will be reserved through an Agreement to Reserve through Agriculture WA. This will ensure the 
stream line becomes heavily vegetated thus filtering out any potential sediment and assist in to 
retain nutrients in the stream water on site. 

Run off from roads will be fed either to table drains or small sumps and will not be directed to the 
stream line. 
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Effluent Disposal 

The main issue with effluent disposal is nitrogenous and phosphate compounds released by stock, 
- 

	

	 contained in effluent or introduced in fertiliser, together with the microbial purification ability of 
the soils. 

The sandy soils generally have low capability for nutrient retention or microbial purification 
ability over short distances. 

Nitrogenous substances are normally taken up by vegetation, denitrified by bacteria under anoxic 
soil conditions or lost through volatilisation of ammonia. They are not generally responsible for 
algal blooms in fresh water environments, but high levels of nitrogen can affect the health of 
saline water bodies. 

Phosphorous which is lost to lakes and estuaries is capable of being stored in the basal muddy 
sediments. From there the phosphates are released over time and provide nutrient to fuel algal 
blooms. Yellow sand underlies the western half of the site north of the stream line and weak 
ferricrete and gravel occurs at depth in the soil profiles. The yellow coating on the sand grains 
and the ferricrete is predominantly goethite which has the ability to absorb significant quantities 
of phosphorous. In the eastern part of the subdivision the phosphate retention of the soils is 
generally low apart from the ferricrete layer at depth. Phosphorous is the main nutrient 
implicated in algal blooms in waterways and therefore it is important to limit, its release from the 
site. 

Mechanisms which are used to reduce the input of phosphorous will also reduce the input of 
nitrogen. 

Microbial purification is an important part of effluent disposal to ensure that all fine organic 
matter and micro-organisms are broken down. Microbial purification is affected by insufficient 
depth to the water table preventing sufficient distance for microbial material from effluent 
disposal systems to be inactivated. This is a potential problem in the south and east of the site 
where perched water tables develop in winter due to slow drainage through the ferricrete layer 
and perching on the clay sub-soils. Temporary surface water logging of the soil develops in these 
areas and presents a problem to effluent disposal. 

Over most of the site the proposed subdivision cannot meet Health Department Criteria for 
Conventional Septic Systems and therefore all lots will need Alternative treatment units (ATUTs) 
with amended soils. Amended soils waste disposal systems can either be systems in which 
amended soils of high Phosphate Retention Index are packed round the leach drain (Ecomax), or 
self contained aerobic systems (eg Envirocycle, Biocycle) which use irrigation for the dispersal of 
waste water. In either case all the phosphate is absorbed into the amended soil and the nitrates 
reduced by at least half. 

Effluent disposal on lots which are water logged at some time each winter can have Ecomax 
effluent disposal systems or can have disposal areas filled. 

Effluent disposal areas will need to be 500 mm above temporarily water logged areas to comply 
with Health Department requirements. In addition a separation of 500 mm from the 1 100 year 
flood level is required by Water and Rivers Commission and Shire of Murray Town Planning 
Scheme No 4. For proposed lots wIthin the flood fringe there is a potential health risk from 
effluent escaping from flooded tanks as well as tanks floating. This means all effluent disposal 
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systems and waste water disposal areas must be located with their tops at an elevation of 3.5 
metres which will be above the level of the flood fringe. At this level the chance of empty tanks 
floating in times of high water tables will be low because the lids of the tanks will be 
approximately 1000 mm above the level of the water. 

The use of amended soil fill and Excomax Systems is currently accepted by the Health 
Department in areas where intermittently perched water tables touch the surface provided lot 
sizes are more than one hectare. 

Scheme Provision 16 requires that all lots be connected to alternative effluent disposal systems 
which require phosphate retention capabilities. 

Nutrient Loadings and Stocking Rates 

A typical family with an ATU releases no phosphate and 18 kg N/halyear into a normal effluent 
disposal system. However allowing for six chickens, a dog and cat and a 250 m2  area of 
fertilised horticulture, a further loading of 12.3 kg N/year and 5.3 kg P/year can be added for the 
dwelling area. 

Small cattle such as the Australian Lowline which currently graze on Lot 201 are estimated to 
have a nutrient loading of about 12 kg P/halyear and 40 kg N/halyear. (Data from Select 
Committee on Metropolitan Development and Groundwater Supplies, Legislative Assembly 1994 
and Nitrate management in the Jandakot UWPCA, Dames and Moore) (undated). 

The current input of nutrients will be predominantly from fertiliser applications, legume pasture 
species and introduced feed. 

Current stocking rates are estimated to be a maximum of one cow per hectare or 10 dry sheep 
equivalent (DSE) per hectare. The current Agriculture WA stocking rate is 7 DSE (dry sheep 
equivalents) for non irrigated pasture and double for irrigated pasture. As only one hectare is 
likely to be able to be irrigated a total stocking rate of 21 DSE for the 2 hectares is possible. 
This is equivalent to 2 horses per property. However experience in similar subdivisions show 
that only about half the lots keep want horses. It should be noted that dung beetles are 
particularly active on the site because of the moist soil conditions, contributing to recycling of 
nutrients over a broad area and thus nutrient uptake by pasture. 

Average lot size of Nitrogen loading per 
hectare allowing for roads 

Phosphorous loading per 
hectare allowing for roads 

2 hectares with no stock 15.2 kg/N/ha/year 2.7 kg/ha/year 
2 hectares with an average of 
one horse per lot 

60.3 kg/N/ha/year 8.2 kg/ha/year 

This can be compared to the current stocking  
Current stocking rate 	1 
1 cow or 10 DSE per hectare  

57.5 kg/N/ha/year 17.6 kg/P/ha/year 

From the figures and the recommended stocking rates it can be seen that the nutrient levels for 
nitrogen will be similar when an average of one horse per property is kept but lower for other 
stocking rates. The phosphorous levels which are more critical for the lake system, will be 
reduced significantly under all regimes. 
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The figures on nutrient loadings are only valid if amended soils are used for the ATU waste water 
disposal area. Other potential sources of nutrient are stock held by the property owners, fertiliser 
applications, additional areas of horticulture and introduced feed. It is normal on blocks such as 
this for about half the owners to have bush blocks and the other half to have some stock such as a 
horse. This dilutes the nutrient loading of the subdivision. Restrictions on clearing and the 
fencing of existing vegetation which are currently grazed, will mean that the overall level of 
nutrients for the site will not change because the slightly higher stocking rate in some areas will 
be compensated for by no stock being in allowed in other areas. 

Fertiliser regimes should be compatible with the recommendations of the Western Australian 
Department of Agriculture for leached sand which recommend having a split application of 
fertiliser with part at the break of season and the remainder in spring. 

Estimations of the actual nutrient input into the ground water can be made, however these are of 
little use because they do not take into account denitrification, volatilisation of ammonia, 
recycling, uptake by vegetation and phosphate absorption by sesqui-oxides. Rather the best 
measures of nutrient impact are the current nutrient levels of input and reductions in nutrient 
input which can occur as a result of development. 

The EPA has recently agreed to phosphorus export perfonnance criteria of 0.225 kg PfhaJa for 
urban development in the Serpentine River coastal plain catchment of the Peel-Harvey Estuary 
(EPA 1997). The 0.225 kg PfhaJa figure is 83% of the Peel-Harvey EPP allowable phosphorus 
yield. The greatest input of phosphorus can be seen to come from the keeping of stock, i.e. a 
horse, and depends on the fertiliser application and the amount of introduced feed. Any loss of 
phosphate is estimated to be low because of the lack of surface run ofl nutrient recycling and the 
phosphate retention of the soils of the site, particularly those above the 3.5 metre contour line. 
The most likely area for phosphorous loss is from the lower eastern areas of Lot 201 where there 
is minimal distance from the perched water tables to the stream line. 

Nitrogen is readily denitrified in the moist sands that are anoxic for variable times during the 
year, and contain significant proportions of organic matter. (Gerritse 1990). 

The slow movement of shallow ground water, the large lot sizes, the presence of small amounts of 
yellow goethite coating on the yellow sand grains in most areas and ferricrete development at 
depth, together with the reduction in phosphate loading, will ensure that phosphorous will be 
managed with none to minimal export. All lots are underlain by ferricrete which is very 
aggressively phosphate absorbing. In addition ground water percolates downwards through the 
soils to the ferricrete layer where it remains perched to be depleted predominantly by evaporation 
and transpiration. Even 50 mm of ferricrete has the capacity to absorb 50 000 kg phosphorous 
per hectare (data from Chemistry Centre). For the higher elevations above 3.5 metres where 
there is normally one metre of yellow sand, an additional conservative absorption capacity of 35 
000 kg is available at a phosphate retention index of 2.5. 

On the basis of the expected nutrient loading there will be reductions in any phosphorous export 
to just under 60% of the existing level. In addition the proposed subdivision meets all criteria 
identified in the Statement of Planning Policy No 2, for the Peel-Harvey Coastal Plain 
Catcliinent. 

It should also be noted that the above figures take no account of nutrient recycling and uptake by 
vegetation which will be considerable for stock due to the number and activity of dung beetles. 
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Other nutrient inputs will be from gardens and lawns. Animal dung washed directly to the stream 
during storm events is not likelyto occur because of the lack of surface run off. 

4.6 Wind Erosion 

The risk of wind erosion on the sand ridges is high if the existing vegetation cover is removed, 
particularly on the western parts of the site. Clearing restrictions will prevent wind erosion. 

4.7 Fire Control 

Fire Control falls under the Bush Fires Control Act (as amended) and the Shire of Murray. The 
fire hazard rating of a special rural development will be moderate using Ministry for Planning 
Guidelines. 

The management of vegetation in the foreshore reserve presents a potential fire hazard. All lots 
bordering the foreshore reserve are required to have firebreaks and the recommended setback 
distances for dwellings will provide protection. 

Water for fire fighting could be drawn from dams or bores located on site. 

4.8 Weeds 

Weeds and exotic species have the potential to affect the existing vegetation communities. 
Property owners should be made aware and responsible for weeds and exotic species introduced 
to their properties that have the potential to escape and affect indigenous vegetation. For example 
Kikuyu (Penniseturn clandestinurn) could spread rapidly through the foreshore reserve, 
swamping the indigenous vegetation. 

The fire break running along the eastern side of the foreshore reserve will assist the management 
of weeds by providing a hard edge. 

4.9 Dieback disease 

There is no evidence of dieback disease in the existing indigenous vegetation. However there is 
potential for it to enter the site through current farming practices or future sub-division activities. 

Dieback disease (Phytophihora spp) is a risk to a significant proportion of the flora. There is no 
easy control in a subdivision such as this because control relies so much on each land holder. An 
infonnation pamphlet or a pamphlet produced by the Department of Conservation and Land 
Management could be available through the Shire of Murray. A "Frieids Group" of the 
foreshore reserve would be an ideal vehicle for the dissemination of this type of information. 

All gravel and bases for road construction should be taken from a dieback disease free area. 

4.10 Mosquitoes 

Landrorm Research 	 31 



Environmental Review, Lot 201, Fiegert Road, Barrugup 

There is some concern with the potential for mosquitoes in the area to affect the local population. 
The proposed sub-division will not alter water regimes and will not lead to any increase in 
mosquito populations. In addition the dwellers of the proposed subdivision will not be at any 
greater risk than any other local people in nearby sub-divisions in similar proximity to an 
estuary/lake system. 

The Shire of Murray in conjunction with the other local authorities in the area currently has a 
mosquito control program in place and has given a commitment that this will be extended as the 
need arises. Normally the adjoining lake is sprayed about twice per year with a larvicide, with 
other more populated areas receiving about 8 treatments. Some thought has been given to 
creating runnels across the lake but this would need to be balanced against the alteration it would 
cause to the ecology of the lake. 

The Murray Shire in conjunction with other local government authorities in the region will 
monitor the situation and new control methods as they become available and use the most 
appropriate, cost effective method. 

4.11 Wetlands and Foreshore Management Plan 

The management of the foreshore is largely management of the input of nutrients, stormwater, 
remnant vegetation and subdivision design. The vegetation in the planned Foreshore Reserve is in 
good condition and interference to the vegetation is to be minimised. 

The Water and Rivers Conimissioii Guidelines recommend a 50 metre buffer along lakes and 
streams (Wetlands of the Swan Coastal Plain, Hill et al, 1996, Water and Rivers Commission). 
Guidelines for Environment and Planning, Defining the extent of buffers for water courses and 
rivers (EPA, 1997), suggest minimum buffers for a lake of 50 metres or the equivalent of 1 metre 
contour above the water level whichever is the largest and a 30 metre wide buffer for a seasonally 
flowing water course. However, the EPA Guidelines also state that the width of the buffer will 
depend on a number of factors such as land uses within the catchment, intensity of adjacent 
development and riparian vegetation and wildlife corridors. 

The boundary for the proposed subdivision has been drawn along the 2 metre AHD contour level 
which lies on the boundary between the existing remnant vegetation of the lake system and the 
cleared land. This will create a foreshore reserve along the lakes edge which will incorporate all 
the wetland remnant vegetation adjacent to the lake. The foreshore reserve is 100 to 150 metres 
in width with the eastern portion of the remnant vegetation grading into dryland species. In 
addition it is proposed that a hard edge be provided for the remnant vegetation by locating the 
fence line and firebreaks outside the remnant vegetation. This area could provide a multi-purpose 
zone, the use of which will need to be detennined between the interested parties such as the Shire 
of Murray, CALM, PIMA and the Bushfires Board. Uses could be a restricted access area, a 
walk track, bridle trail and or a firebreak, thus reducing the interference to the remnant 
vegetation. 

Agreements to Reserve the creek line under the Soil and Land Conservation Act are to be signed 
by the owners in consultation with the Shire of Murray and Agriculture WA. The boundaries for 
the preservation area are shown on the subdivision guide plan. The preservation area includes the 
remnant paperbark vegetation of the creekline, which is not to be fenced or have firebreaks cut 
through it. Any boundaries are to be marked by poles. 
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"Guidelines for design of effective buffers for wetlands of the Swan Coastal Plain" Australian 
Nature Conservation Agency (ANCA) Draft, 1995 suggest a variety of buffer distances 
depending on the factor involved. These suggested buffers have not been adopted by the 
Environmental Protection Authority but give indications of the ideal width of proposed buffers. 
The proposed buffer fits with all the recommendations but does not comply with the suggested 
buffer for ground water. The ground water buffer is not appropriate in this case because it does 
not take into account the site conditions of shallow sand over clay, the slow rate of horizontal 
flow due to the very low head elevations, restrictions on land use and management of the site. 

The proposed width of the Foreshore Reserve is 100 to 150 metres plus some additional setbacks. 
For comparison the buffer distance recommended by the ANCA Guidelines from the water's edge 
are as follows, together with a comment on the proposed buffer. The vegetation in the planned 
Foreshore Reserve is in good condition and interference to the vegetation is to be minimised. 
Currently there is minimal public access to the lakes along the fenced Rogers Road Reserve. 

Feature Suggested Buffer Proposed Buffer/Comment 
Distance 

Carbon flow 20 - 50 m Exceeds recommended distance 
Sediment 100 m Not applicable because there is no direct flow of 

sediment to the lakes. 	Sediment can only flow along 
the stream line which will be vegetated and fenced from 
stock. 

Nutrients 200 m ATU units used, which will absorb all phosphate, 
Nitrates are denitrified. 	Building envelopes are set back 
over 200 m from the lake edge. (Scheme Provisions 1, 
16, 17) 

Groundwater 2 000 m This buffer distance is not valid because of restricted 
horizontal flow, land use restrictions evapotranspiration 
rates and the use of ATU effluent disposal systems. 

Provision 16) 
Disturbance to 0 - 400 m Not applicable because of land use restrictions, buffers 
vegetation  and restricted access to the lake. 
Water levels There will be no change to water levels because of 

restricted groundwater use. 	(Scheme Provision 12c) 
Temperature 20 m Exceeds recommended distance. 
Heavy Metals 100 - 200 m Not applicable because of land use restrictions. 

(Scheme Provision 7) 
Aesthetics variable 100 - 150 m vegetated buffer of natural vegetation, 

restrictions on land use and development. (Scheme 
Provisions 1, 2, 3, 4, 5, 13, 14, 15) 

Birds 50 m Exceeds recommended distance. 
Weeds 10 - 20 m At least 20 - 30 m dryland vegetation plus a path hard 

edge. 

Table 1 	Buffer Guidelines for lakes, Australian Nature Conservation Agency, 1995 

The Foreshore Reserve is to be set back from the remnant vegetation and fenced with stranded 
wire fencing 1.2 metres high. It is recommended that the only access to the lakes be a walking 
track from the end of Rogers Road. A roundabout is to be formed about halfway down the last 
lot on Rogers Road, although access will still be required by Western Power for the remainder of 
the road reserve to the lake. Pine pole fencing or other fencing will be erected at this point which 
will restrict vehicular traffic from accessing the lake, and with the roundabout near building 
envelopes the potential for vandalisiii will be reduced. 
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Adjacent land holders should not have direct access to the water's edge and there is no provision 
for access to the lake from any other lot or location. Dwellings and all other developments and 
ATU's are to be placed in building envelopes set back at least 50 metres from the boundary fence 
along the lake system and 20 metres from other boundaries. With the foreshore reserve this will 
give a separation of at least 100 metres from the water's edge to any development. 

The stream line has also been identified as significant as a stand of mature paperbarks and as 
important to aboriginal culture. This stream line consists of a Paperbark Thicket with pasture 
understorey. The surrounding land is cleared. The EPA Guidelines for Environment and 
Plaiming (1997) recommended a 30 metre buffer for a seasonal stream line, although the 
"Guidelines for effective buffers for wetlands of the Swan Coastal Plain" Australian Nature 
Conservation Agency, Draft, 1995 list buffers as similar for the lake shown in the table above. 
However these buffers do not take into account the quality of the wetland or land use restrictions 
which may be applied. 
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5.0 	SUMMARY of BIOPHYSICAL IMPACTS and MANAGEMENT 

A summary of the main changes which will result from a change in the land use from Rural 
grazing to Special Rural living are summarised in the following tables. 

Many of the preliminary objectives identified by the Environmental Protection Authority (below) 
deal with areas of high conservation value which have been excluded from the proposed 
subdivision. The scheme provisions (Clauses) will manage the subdivision in such a way that 
there will be no impact or no greater impact than current rural activities on the lake or foreshore 
area from the proposed subdivision. In fact in a number of areas, such as the number of trees on 
the site, nutrient input, protection of the stream line and aboriginal heritage, there will be 
substantial improvements. The recommendations of the Statement of Planning Policy No 2 have 
been incorporated into the management of the subdivision. 

iE,i,ojnireniaLjc;orLosuUQJ1tLi'ciieliL 

CONTENT PRELIMINARY OBJECTIVE(S) 	- 
Preliminary Site 	specific 
En'Irunnienthl prelimInary 
Fector(s) eusironitiental 

fnctor()  

F310-PIIYSICAL IMPACTS  

Regionally System 6 area (a) 	Ensure the abundance, diversity, geographical 
significant M108 distribution and productivity of vegetation 
vegetation communities is maintained: 

(h) 	Protect Declnred Rare Flora and Pilorits' Flora 
consistent with the provisiotis of the 	Vildlifc 
Conser'ation Act 1950; and 

Ensure ripn!ian vegetation on substantial 
streamlines is adequately protected. 

Regionally 	- Black Lake Key ecologicaii'inctions ol these wetlands should be 

signficant protected and maintained through appiopriate planning 

wetlands IIleclla.fllStlIs. 

Regionally (a) 	Biological diversity should be protected and 
significant fauna essential ecological processes and life support 
and habitat. systems maintained; and 

(h) 	Jiriportant habitat areas for waterbirds should be 
identified in accordance with International treaties 
and 1,tblished advice from Australian Nature 
Conservation Agency, and be protected from 
adverse impacts. 

Estuaries Peel inlet - The environmental quality objectives for the Peel inlet- 
harvey Estuary llarvey Estuary specified In the Environmental 

Protection (Peel Inlet-Harvey Estuary) Policy 1992 and 
the water quality guidelines specified in EPA Bulletin 
711 for the protection of aquatic ecosystems arc met. 

Riparian Circkline Protect the environmental values of watercourses and 
vegetation throi.igh Lot 201 thier associated riparian vegetation.  

Flood 1:100 year Protect the hydrological role of the flood plain. 
;nanngenient floodway 

POLLUTION MANAGEMENT 

Surface water Turbidity and The iriiact of diffuse sources of water quality 
quality sedimen(ation contaminants should not result in pollution; and 

impacts on Black 
a e 

Sedimentation should not occur beyond naWral . 	levels in waterways. 

2. Lk(errdn'!,nliLajjacior,i 
None identified at this stage 
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5.1 	Regionally significant vegetation 

Introduction 

System 6 area M108 is considered to have regionally significant vegetation. 
The site is predominantly cleared and lies outside the area nominated as System 6 area Ml 08 
(Refer Figure 2). 
Retention of other vegetation on the property is important in terms of reducing nutrient export to 
the Peel-Harvey Estuary and is dealt with under the Estuaries environmental factor. 
Shire of Murray policies require firebreaks to be constructed. 

EPA objective(s) 

The EPA objectives provided were: 

nsure the abundance, diversity, geographical distribulion and productivity of 
vegetation communities is maintained; 
I'rotecl Declared 1?are Flora and Priority Flora consistent with the provisions of the 
Wildlife Conservation Act 1950; and 

('c) 	Ensure riparian vegetation on substantial streamlines is adequately protected. 

Objective (c) is discussed under the Riparian vegetation environmental factor (Section 5.5). 

Potential impacts 

Potential impacts on System 6 area M108 could result from: 

Un-managed stock and public access; 
Edge effects (ie. from activities conducted on the adjacent lots); and 
Firebreak construction. 

Proposed management 

The regionally significant vegetation fringing Bulbiba Lake will be protected from stock and 
have restricted public access, reducing edge effects. It will be managed through the following 
provisions. 

The flora of the foreshore reserve and lake system lies outside the development; 
The amendment reserves an area of bushland adjacent to System 6 area M108 to Public 
Recreation/Conservation Reserve effectively increasing the System 6 area; 
Provisions 1 and 5 of the amendment require subdivision of Lot 201 to be in accordance with 
the Subdivision Guide Plan (refer Figure 1 of the amendment); 
Provision 9 requires fencing to prevent stock and people directly accessilig System 6 area 
M108 from the private lots; 
Construction of Rogers Road only to the cul-de-sac head shown on the Subdivision Guide 
Plan; 
Provision 19 requires firebreaks to be constructed inside the private property boundaries; 
Provision 7 limits land uses permitted to those which do not have significant off-site impacts 
on System 6 area M108; and 
Public access to the foreshore is to be considered in preparation of the Foreshore 
Management Plan required by Scheme Provision 5 which suggests a path along the boundary. 
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Proposed outcome 

The retention and addition of an area reserved for Public Recreation/Conservation Reserve as 
shown by the amendment, in addition to the above mentioned provisions can ensure the EPA's 
objective is met. 

5.2 	Regionally significant wetlands 

Introductioti 

Bulbiba Lake (Black Lake named in the content/objectives, refers to a lake to the north) is 
considered to be a regionally significant wetland. It adjoins the proposed subdivision, lies within 
System 6 area M108 and is subject to the Environmental Protection (Swan Coastal Plain Lakes) 
Policy 1992 ('the lakes EPP"). 

The Geogrup Lake system has been recognised in studies by the Royal Australian Ornithological 
Union (RAOU) as a site of importance to waterfowl including migratory birds. As a participant 
in the RAMSAR Convention, Australia is obliged to conserve wetlands and water fowl within its 
territory whether they are nominated or not. The Peel Harvey-Estuary is nominated as important 
to the "Convention" and the Geogrup lakes are linked to that system (Draft Management Proposal 
for Wetlands in the City of Mandurah, 1992, Murdoch University). 

The lake system is recognised as "Important" by the Australian Nature Conservation Authority 
(EPA Bulletin 841, 1996). 

The lakes EPP identifies and prohibits significant causes of the degradation of lakes, including 
the filling or excavation of lakes, discharge of effluent into lakes and the drainage of water into 
and out of lakes. 

The EPA has established a method of determining management categories and objectives for 
wetlands on the Swan Coastal Plain, stated in EPA Bulletin 686. Bulbiba Lake is categorised as 
"Conservation" which means that the management objective is "to maintain and enhance natural 
attributes and functions". 

Classification of the lake system and associated wetland is Category C which indicates a high 
degree of naturalness, EPA Bulletin 686. 

Existing EPA minimum buffer requirements are 50 m or 1 m AHD higher than the maximum 
water level whichever is the greater. However a 1995 publication by the Australian Nature 
Conservation Agency (Canberra 1995) provides alternative buffer guidelines based on buffer 
functions. These are reproduced in Table 1 on page 33. Comments made by the Department of 
Conservation and Land Management were to the effect that the management proposed appeared 
adequate, and that further comments if necessary, would be made when the document was 
referred to CALM as part of the review process. 
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EPA objective(s) 

The EPA's objective for Regionally significant wetlands is that: 

Key ecological functions of these wetlands should be protected and maintained through 
appropriate planning mechanisms. 

Potential impacts 

Potential impacts on Bulbiba Lake and the fringing vegetation could result from: 

Un-managed stock and public access; 
Edge effects (ie. from activities conducted on the adjacent lots); 
Insufficient buffer zone widths; 
Changes in drainage into Bulbiba Lake; 
Addition of nutrients to the lake. 

Proposed management 

The management of access and edge effects is described in Section 5.1 above. 

The existing reserve, and the proposed additional ground added to it provides a buffer zone 
averaging almost 100 metres between the subdivision boundary and Bulbiba Lake. This 
exceeds the width and height buffer required by the EPA's minimum criteria. 

The buffer width exceeds or falls within the range suggested for all the buffer functions 
specified by the Australian Nature Conservation Agency except for that of groundwater 
(Table 1 page 33). The groundwater buffers suggested are inappropriate for this situation 
because they do not take into the account nutrient management provisions contained in the 
Scheme Amendment, setbacks from the lake, or the specific geology and hydrology of the 
site. 

A possible change which could result from the subdivision is that stormwater could more 
rapidly flow to the stream line from paved surfaces such as roads. It is expected that all 
stonuwater will be contained on-site as required by general policy provision 5.5 of the 
Statement of Planning Policy No 2 and by the Environmental Protection (Peel Inlet-Harvey 
Estuary) Policy, EPA, March 1992, which has been incorporated into the Shire of Murray 
Town Planning Scheme under Clause 9.1.2 of the scheme. 

Nutrient flow to the lake will be managed by stocking rate provisions and the use of 
alternative effluent disposal systems. 

Proposed outcome 

The Town Planning Scheme Provisions with this Amendment will ensure adequate protection of 
regionally significant vegetation, so the EPA's objectives are met. 
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5.3 	Regionally significant fauna and habitat 

introduction 

Protecting regionally significant fauna and habitat in essence refers to the management of the 
water quality in Bulbiba Lake and the maintenance of its fringing vegetation. Therefore 
management of the fauna and habitat is covered under other items, namely 5.1, 5.2, 5.4, 5.6 and 
5.7. 

The Geogrup Lake system has been recognised in studies by the Royal Australian Ornithological 
Union (RAOU) as a site of importance to waterfowl including migratory birds. As a participant 
in the RAMSAR Convention, Australia is obliged to conserve wetlands and water fowl within its 
territory whether they are nominated or not. The Peel Harvey-Estuary is nominated as important 
to the "Convention" and the Geogrup lakes are linked to that system (Draft Management Proposal 
for Wetlands in the City of Mandurah, 1992, Murdoch University). 

The lake system is recognised as "Important" by the Australian Nature Conservation Authority 
(EPA Bulletin 841, 1996). 

EPA objective(s) 

The EPA objectives provided were: 

(a) 	Biological diversity should be protected and essential ecological processes and ife 
support systems maintained, and 

('b) 	Jmnportant habitat areas for water birds should be ideni,fIed in accordance with 
international treaties and published advice from Australian Nature Conservation 
Agency, and protected from adverse impacts. 

Potential impacts 

Potential impacts on Bulbiba Lake and the fringing vegetation defined as System 6 area M108 
could result from: 

Un-managed stock, pets and the public; 
Edge effects (ie. from activities conducted on the adjacent lots). 

Proposed management 

The vegetation fringing Bulbiba Lake forms the habitat of fauna and will be protected as shown 
under 5.1 and 5.2 above. Other fauna make use of the lake itself which will be protected through 
management of water quality as shown under 5.2, 5.4, 5.6 and 5.7. 

The proposed subdivision only extends across cleared and grazed land. 

The only potential impact not covered elsewhere is the management of pets such as cats and 
dogs. Dogs are managed under State and Local Government regulations. The only other 
management is the raising of public awareness of the need to prevent pets from impacting on 
fauna. This is an ongoing informal education program carried out by the Shire of Murray. 

Landform Research 	 39 



Proposed outcome 

The retention of the foreshore reserve and its protection from adverse impacts together with the 
maintenance of water quality and regimes in Bulbiba Lake should ensure the EPA's objectives are 
met. 

5.4 Estuaries 

Introduction 

The proposal lies within the catchment of the Peel Inlet-Harvey Estuary, which currently suffers 
from nutrient enrichment. 

The Environmental Protection (Peel Inlet-Harvey Estuary) Policy 1992, as implemented through 
the Statement of Planning Policy No 2 1992 The Peel-Harvey Coastal Plain Caichment 
("SPP2"), is designed to restore and protect the estuary. 

A number of provisions for rural residential lots over 4 000 in2  apply under the SPP2 and are 
listed under 6.2 of the Specific Policy Provisions of the policy. They are designed to minimise 
nutrient exports and in summary cover; 

criteria for the type, location and density of effluent disposal systems such as the requirement 
for Alternative Effluent Disposal systems (ATU's) where soil conditions as cannot meet 
minimum conditions in 6.2. 1, which is the case with the proposed subdivision. 
no more than one effluent disposal system per hectare. 

retention of existing vegetation except in defined building envelopes, and encouragement for 
the planting of indigenous deep rooted perennial plants; 

stocking rates are not to exceed rates recommend by Agriculture Western Australia; and 
drainage systems which maximise consumption and retention on site. 

EPA objective(s) 

The EPA's objective is that: 

The environmental quality objectives for the Peel Inlet-Harvey Estuary, specified in the 
Environmental Protection (Peel Inlet-Harvey Estuary) Policy 1992 and the water quality 
guidelines specified in EPA Bulletin 711 for the protection of aquatic ecosystems, are met. 

Potential impacts 

Section 4.5 of this report gives detailed consideration to the potential for off-site nutrient export, 
and some of the nieasures which will be used to minimise that export. 

Potential impacts on locally significant vegetation include: 

Nutrient export; 

Clearing leading to soil and water degradation; 
Degradation through excessive grazing. 
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Proposed management 

Implementation of the SPP policies is detailed below. 

Provision 16 of the amendment requires all dwellings to be connected to alternative domestic 
waste water treatment systems with an adequate phosphorus retention capacity. No 
conventional septic systems will be permitted. 
Clause 6.4.6 of the Shire of Murray's Town Planning Scheme relating to Special Rural Zones 
states that "not more than one dwelling house may be erected on any Jot contained within a 
Special Rural Zone, but the Council may, at its discretion, permit an aged person's unit 
attached to a dwelling house." It is expected that Clause 6.4.6 should ensure that generally 
only one dwelling is constructed per lot. 
The Subdivision Guide Plan under Provision 1 of the amendment provides for a subdivision 
density of 2 ha, and shows building envelopes which are all located more than 50 m from 
waterbodies, consistent with current Department of Environmental Protection policy for the 
location of alternative effluent treatment units. 
The Subdivision Guide Plan and Scheme Provision 4 shows that with the exception of 
clearing for access roads, all vegetation is to be retained. 
Scheme Provisions 2 and 3 provide for 2 000 m2  building envelopes of which only 1 000 m2  
may be cleared. 
Provision 4 restricts clearing outside of the building envelopes without the prior written 
approval of Council except for access ways, fences and firebreaks. 
Provisions 13, 14 and 15 provide for the preparation and implementation of a landscape plan 
which should see a net increase in the area of land planted to indigenous deep rooted 
vegetation. 

Scheme Provisions 9 and 10 provide for the protection of existing vegetation from 
degradation by stock. 

Provision 17 states that "the keeping of livestock shall be in accordance with the type, 
number of livestock and pasture, as recommended by Agriculture Western Australia" which 
is consistent with provision 6.2.5 of SPP2. 
Stormwater will be retained on site under General Policy Provision 5.4 of SPP2 which is 
incorporated into the Shire of Murray Town Planning Scheme, Clause 9.1.2, "the Council 
shall be guided by the objectives and policies contained in the Statement of Planning Policy 
No 2 and by the Environmental Protection (Peel Inlet-Harvey Estuary) Policy of the 
Environmental Protection Authority published in March 1992." 

Proposed outcome 

Implementation of the provisions in the scheme amendment that are reflected by the Statement of 
Planning Police No. 2 1992, The Peel Harvey Coastal Plain Catchment should ensure that the 
EPA's objective is met. 
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5.5 Riparian vegetation 

Introduction 

The stream line running through the site is considered to have significance because of the stand of 
mature paperbarks even though the understorey has been completely removed by grazing. The 
vegetation is discussed under 2.5 Vegetation. 

The Water and Rivers Commission recommend a 50 metre buffer along the stream line through 
the centre of the proposed subdivision (Wetlands of the Swan Coastal Plain, Hill et al, 1996, 
Water and Rivers Commission). Guidelines for Environment and Planning, Defining the extent 
of bzffers for water courses and rivers (EPA, 1997) suggest buffers of 30 metres for a 
seasonally flowing water course. However the EPA Guidelines for Environment and Planning 
also state that the width of the buffer will depend on a number of factors such as land uses within 
the catchment, intensity of adjacent development, and riparian vegetation and wildlife corridors. 

"Guidelines for design of effective buffers for wetlands of the Swan Coastal Plain" Australian 
Nature Conservation Agency, Draft, 1995, suggest a variety of buffer distances depending on the 
factor involved. The document lists buffers as similar for the lake shown in Table 1 on page 33. 
However these buffers do not take into account the reduced quality of the wetland, proposed land 
use restrictions, surrounding land use, or the specific geological and hydrological conditions. 

These suggested buffers have not been endorsed by the Environmental Protection Authority but 
provide recommendations for the width of proposed buffers. However, they are not appropriate 
to a wetland of this type which is a cluster of grazed paperbarks fringing a seasonal stream 
surrounded by pasture. The stream arises from areas to the east, outside the control of the 
subdivision. 

The Environmental Protection Authority has established a method of determining management 
categories and objectives for wetlands on the Swan Coastal Plain; EPA Bulletin 686. The stream 
line is categorised as "Multiple Use" which means that the management objective is "consider the 
wetland in terms of its current value and value if rehabilitated". 

Comments made by the Department of Conservation and Land Management were to the effect 
that the management proposed appeared adequate, and that further comments if necessary, would 
be made when the document was referred to CALM as part of the review process. 

EPA objective(s) 

The EPA objectives provided were: 

Protect the environmental values of walercourses and their associated riparian vegetation. 
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Potential impacts 

Potential impacts on the riparian vegetation could result from: 

Un-managed stock; 
Edge effects (ie. from activities conducted on the adjacent lots); 
Fence construction; 
Firebreak construction. 

Proposed management 

The riparian vegetation along the stream line will be protected by: 

Designing the subdivision in such a way to reduce the number of boundaries cutting through 
the vegetation, Subdivision Guide Plan and Scheme Provision 1; 
Building envelopes will be setback 50 metres from the stream line. 
The preservation area includes the remnant paperbark vegetation of the creek line, which is 
not to be fenced or have firebreaks cut through it with any boundaries being marked by poles. 
Scheme Plan Scheme Provision I. 
Provision 9 requires fencing which would prevent stock and people directly accessing the 
paperbark vegetation associated with the stream; 
Provision 7 which limits land uses permitted to those which do not have off-site impacts on 
the stream; 

Agreements to Reserve the creek line under the Soil and Land Conservation Act are to be 
signed by the owners in consultation with the Shire of Murray and Agriculture WA. 

Proposed outcome 

The existing paperbark vegetation along the stream line will be protected by the measures to be 
taken and additionally with the removal of grazing some understorey vegetation will provide 
filtering capabilities for the stream. These measures should ensure that the EPA's objective is 
met. 

5.6 Flood management 

Introduction 

Land below the 2.5 m contour level has the potential to be flooded during a 1 in 100 year flood 
event. The flood level as shown in Serpentine River Flood Study is 2.45 metres RL. This 
includes a portion of the land south of the stream line which will lie within the flood fringe. The 
floodway passes down Nambeelup Brook to the north and does not impact on the site. 

Therefore the building envelopes of the four lowest lots need to be filled to an elevation of 3.0 
metres. Clean fill must be used in all instances to ensure there is no contamination of the 
vegetation through the introduction of weeds and/or dieback. In order to better cope with a flood 
event it is recommended that the slope of the fill be no greater than 1: 5 vertical to horizontal 
which should be vegetated. 
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EPA objective(s) 

The EPA objectives provided were: 

Protect the hydrological role of the flood plain. 

Potential impacts 

Potential impacts could result from: 

Inadequate planning to protect building envelopes. 

Proposed management 

The small area to be occupied by the five building envelopes (0.5 hectares total) in relation to 
the size of the flood fringe will mean that there will be no changes to the hydrology of the 
flood plain. 

Scheme Provision 3 allows for only 1000 iii2 to be used for the construction of a dwelling 
and other buildings. 

Proposed outcome 

There will be no change to the hydrology of the flood piain, and the EPA's objectives will be met. 

5.7 	Surface Water Quality 

Introduction 

The seasonal stream that drains through the site is sourced from the east outside the proposed 
subdivision. There is no surface run off from soils within the subdivision area. The only 
movement of water is through the shallow ground water. Potential pollution of surface water will 
therefore be restricted to material entering the site from the east which is outside the control of the 
subdivision, but would come under the normal pollution controls of the Environmental Protection 
Authority and nutrients which have been addressed under 5.4. 

EPA objective(s) 

The EPA objectives provided were: 

The impact of dffuse sources of water quality contaminants should not result in 
pollution; and 

Sedimentation should not occur beyond natural levels in waterways. 

Potential impacts 

Potential impacts on System 6 area M108 could result from: 

Sediment deposited within the stream line, the foreshore reserve or the lake's edge; 
Nutrients that may enter the lake systeni; or 
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Construction that may result in temporary bare areas where the permeability of the soils 
makes run off unlikely. 

Proposed management 

There is no surface run off from the site due to porous soils. 
Sediment will only enter the site from the east, outside the control of the subdivision. This 
will fall under the normal pollution controls of the Environmental Protection Authority. 
Preventing grazing of the paperbark community along the stream line will allow reeds and 
other vegetation to grow which will provide filtering effects. 
Nutrients will be managed as outlined under 5.4. 

Proposed outcome 

There will be no alteration to the sediment nutrient load as a result of this subdivision. The 
sediment load to the lake may actually decrease because of increased filtering effects along the 
stream line and the EPA's objectives will be met. 
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5.8 	Summary of scheme provisions 

The following table summarises the issUes identified by the Department of Environmental 
Protection in the Preliminary Objectives together with additional environmental issues that have 
been identified as part of this study. These have been cross referenced against the Scheme 
Provisions. 

REGIONALLY SIGNIFICANT VEGETATION 

ENVIRONMENTAL ISSUE AND MANAGEMENT 
System 6 area M108 The site is predominantly cleared and lies No action required 

outside the area nominated as M108. 
Foreshore A foreshore reserve will be created to protect Provision 1 	5 
Management remnant vegetation and the shoreline. 

Firebreaks are to be constructed inside Provision 19 
individual lots. 
There will be no direct access from any lot to the Provisions 1 	5 
lake or foreshore reserve. 
Any path along the foreshore reserve should be Neg. between 
outside the remnant vegetation. PIMA, CALM and Shire 

Murray, Provision 5 
The lake boundaries are to be fenced. Provision 9 
The nominated foreshore reserve will protect all Provisions 1, 4 and 5 
the remnant vegetation along the lake shore. 
The stream line and associated vegetation will Provisions 1, 15 
be protected by the design of the subdivision, 
restrictions on fencing and firebreaks. 
No fences or firebreaks will be permitted across Provisions 1, 15 
the stream line. Poles may be used to mark the 
lot boundaries. 
Access to the lake system is restricted to one Provision 1 
access point and Rogers Roads reserve. 
All developments are to be set back 50 m from Provision 1 
the stream line and 100 m from the lake. 
Pine poles and stranded wire fencing should be Provisions 1, 5 , 10 
used to restrict access to the track to thelake 
and at Rogers Road. 
Stranded wire fences should be installed along Provisions 4, 10 
the boundary of the stream line. 
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REGIONALLY SIGNIFICANT WETLANDS 

Lake system The site lies outside the wetland and lake No action required 
system. 
Only land above the 2 metre contour will form Provision I 
part of the subdivision. 
The site is predominantly cleared. No action required 
A foreshore reserve separates the lake from the Provisions 1, 5 
subdivision. 
Restrictions are placed on stocking rates, Provisions 8, 16, 17 
effluent disposal and nutrient input. 
Calculations of nutrient loadings show that the No action required 
loading after subdivision will be less than for 
cattle grazing. 
There is little run off from the site due to the No action required 
porosity of the soil. 
Groundwater extraction should be restricted. Provision 12 

Stream Line No fencing or firebreaks will be permitted across Provisions 1, 10, 19 
the stream line; boundaries may be marked by 
poles. 
Building envelopes will be set back 50 metres Provision 1 
from the wetland vegetation. 
There will be no stock allowed within the stream Provision 10 
line. 

REGIONALLY SIGNIFICANT FAUNA AND HABITAT 

Management of the The site is predominantly cleared. No action required 
Foreshore Reserve A foreshore reserve will be created to protect Provision 1, 5 

remnant vegetation and the lake shoreline. 
The stream line will be protected by land use Provisions 1, 4, 7, 13, 
restrictions. 14, 15, 17, 19 
The lake system and foreshore reserve lies Provision 1 
outside the area of development. 
Fences should be constructed to allow Provision 9 
movement of bandicoots and other fauna to and 
from the foreshore reserve. 
Rogers Road will end in a cul de sac at the Provision 1, 5 
boundary of the last lot with a walking track to 
the point which can double as an access way for 
Western Power.  

ESTUARIES 

Peel Inlet - Harvey 	• 	Phosphate retention effluent disposal systems 	Provision 16 
Estuary 	 are proposed. 

Water quality guidelines in EPA Bulletin 711 are 	Provisions 7, 8, 16, 17 
difficult to quantify for the subdivision. Nutrient 
calculations suggest that in a worst case 
scenario the input of phosphorous will be 
reduced to half the current input. In addition 
there are much stricter land use guidelines in 
the proposed Special Rural Zoning, when 
compared to Rural; for example stocking rates, 
pesticides and nutrient losses. 
Alternative Treatment Effluent Disposal systems 	Provision 16 
will be used 
Effluent disposal systems will be set back 100 	Provision 1 
metres from the lake and 50 metres from the 
stream line. 
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RIPARIAN VEGETATION 

Creekline through 	• 	The vegetation along the creekline will be 
Lots 3 and 2~ 	1 	protected. 

There will be no fencing or firebreaks through 
the remnant streamline vegetation. 
There will be land use restrictions placed on the 
remnant vegetation. 

Provisions 1, 4, 10, 
Agreement to Reserve 
the creekllne in 
consultation with 
Agriculture WA 

Provisions 1, 10 

Provisions 2, 3, 4, 8, 10 

FLOOD MANAGEMENT 

1: 100 year flood No part of the subdivision lies within a floodway. Provision 1 
Building envelopes will need to be located near Water and Rivers 
roads to enable linkage at 3.0 metre elevation. Comm. Requirements 
All roads must be constructed to a minimum Water and Rivers 
elevation of 3.0 metres Comm. Requirements 
All developments will be sited 500 mm above Water and Rivers 
the 1: 100 year flood level. Comm. Requirements 
Existing contour maps of the area are not A spot elevation of 
sufficiently accurate to design structures, each building envelope 
Surveys by land holders will be required at the to be determined at the 
time of development to ensure flood elevations time of site survey 
are complied with. 

SURFACE WATER QUALITY 

Turbidity and Little if any surface run off comes from the 
sedimentation property due to the porosity of the sand. Water 
impacts on the lake in the stream comes predominantly from 
system properties to the east and north east. 

The stream line will be fenced, stock excluded 
and any vegetation growing within the floodway 
will filter and trap any sediment entering the 
stream from upstream or from Lot 3. 
There are restrictions on clearing. 
Run off from roads will be directed to table 
drains with no direct exit to the stream line. 

The location of the building envelopes will 
ensure that effluent disposal systems are 
located 100 metres from the lake and 50 metres 
from the stream line. 

No action required 

Provisions 1 and 10 

Provisions 3, 4, 10, 13 
Provision 1, Shire of 
Murray Town Plan 
Scheme 9.1.2 and 
SPP2 
Provision 1 
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MOSQUITOES 

Local authorities including the Shire of Murray Contiguous Local 
have a larvicide spraying program in place. Authority Group for 

Mosquito control 
(CLAG) 

Currently there are investigations under way to Health Department and 
determine whether other methods of control CLAG group 
such as constructing runnels in the lakes are 
viable. CLAG Group and Shire 
Mosquitoes in this area are currently lightly of Murray 
controlled and the Shire of Murray is prepared to 
expand_  the _program.  

ABORIGINAL HERITAGE 

Preservation of 	• 	Development will be located outside 100 metres 	Provisions 1, 2, 3 
archaeological and 	of Bulbiba Lake and 50 metres from the stream 
ethnographic sites 	line. 

The artefact scatter will be fenced and excluded 	Aboriginal Heritage Act 
from the building envelope. 	 Landholder, developer 

REMNANT VEGETATION AND AESTHETICS 

The building envelopes will be located in already Provisions 2, 3, 4 
cleared areas. 
Additional tree and shrub planting outside the Provisions 13, 14, 15 
building envelopes should where possible be 
restricted to local species. 
Trees should be protected from damage by Provision 10 
stock. 
The planting of exotic species which have the Provision 13, 14, 15 
potential to invade the foreshore community Community awareness 
such as Tagasaste, pines, Kikuyu and Acacia by Shire of Murray 
spp. should be discouraged. 
All dwellings and buildings should be Provisions 4, 7, 
aesthetically compatible in terms of height and 
construction materials. 	Screening vegetation is 
an acceptable means of achieving this. 

FAUNA 

Cats, dogs, foxes and rabbits have the potential 	Community awareness 
to impact on the flora and fauna, 	 is the best solution. 

WATER QUALITY 

Potable water will be supplied by rainwater 	Provisions 11, 12 
tanks. 
A minimum separation of 50 metres should be 	Provision 12 
retained between bores and waste disposal 
areas. 
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6.0 CONCLUSIONS 

Considering the location and soil capability, Lot 201 Fiegert Road is suited to a Special Rural 
sub-division into 2 hectare lots. The site offers opportunities to provide a "country" style 
subdivision in an aesthetic and environmentally significant area. 

The change from Rural land use to Special Rural will not lead to any increase in potential 
impacts on the Geogrup Lake system and has the opportunity to provide improvements in some 
already existing impacts such as a reduction in nutrient levels, the creation of a foreshore reserve, 
protection of remnant vegetation, iiicreased vegetation on the site and the protection of areas of 
aboriginal significance. 

Lindsay Stephens 
Fig2017.doc 
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APPENDiX 1 
Shire of Murray 

Town Planiiing Scheme No. 4 
Amendment No. 109 

Environmental Review Instructions 



I- 

ENVIRONM ENTAL PROTECTION AIJIl IORITY 

SHIRE OF MURRAY iTS 4 AMENDMENT 109 

REZON1NG FROM RURAL TO SPECIAL RURAL, LOT 201 
FIEGERT ROAD, BARRAGUP (1068) 

ENVIRONMENrFAL ASSESSMENT OF PLANNING SCHEMES 
AND rIIJEJR AMENDMENTS 

ENVIRONMENTAL REVIEW INSTRUCTIONS 

1. IlitrOdUCtiOli 

'Flie Environmental Protection Act sets out (hat where a planning Scheme, or an amendment to a 
Scheme, is judged to have a significant environmental impact it will be subject to an assessment 
by the Environmental Protection Authority (EPA) under Section 48A of the Act. These 
Schemes/amendments are being assessed because they raise significant environmental factors. 

Where a Scheme/amendment is subject to an assessment by the EPA, the responsible authority 
is required to produce an Environmental Review addressing the environmental factors relevant 
to the Scheme/amendment. The EPA issues instructions for the scope and content of the 
Environmental Review. Below are the Instructions for the above Scheme/amendment. 

The Environmental Review is then made publicly available with the Scheme/amendment 
document to enable members of the public and relevant agencies to comment on the possible 
environmental impacts of the Scheme/amendment. Additional information on the purpose and 
functions of environmental assessment of a Scheme/amendment is given in Attachment I. 

The amendment the subject of this assessment is called TPS 4 Amendment 109 Rezoning from 
l?ural to Special l?ural, Lr 201 Fiegert Road, Barragup and is within the Shire of Murray. 

A map showing the location of the Amendment to (lie Scheme is shown as Attachment 2. 

2. Instructions 

2.1 Status of the instructions 

The EPA, in its formulation of the Instructions, endeavours to come to an agreement with the 
Responsible Authority and any other involved agency about the scope and content of the 
Environmental Review document. The Department of Environmental Protection (DEP) provides 
services and facilities for the EPA. In many cases, the DEP will act for the EPA. 

Other parties may also have a view about the contents of (lie Instructions. To accommodate this 
additional input the Instructions are subject to appeal to the Minister for the Environment. 

Where an appeal is lodged and upheld the Chief Executive Officer will issue the final 
instructions, consistent with the appeal decision. Where no appeals are received or all appeals 
are dismissed, this document is the final instructions for the preparation of the Environmental 
Review. 



ri 	 EN VI RONMENTA L PROTECJ'Io('! A UT! IORITY 

rl
2.2 General iriForiiiatjoji 

The fundazneival requirements of the Environmental Review document are to: 

describe the state of the environment affected by (lie amendment to the Scheme, 
indicating at least the amendment area and its immediate surroundings; 

describe the purpose of any zoning or reservation; 

	

rI 	(c) 	identify those environmental factors which should be considered in relation not only to 
the amendment to the Scheme being assessed but also to later levels of planning, such as 
subdivision and development; 

	

j 	

(d) 	from those environmental factors identified in (c) identify those environmental factors 
Nvldcll relate to later levels of planning ("deferred" factors) and require alternative 
procedures or processes to address any requirements for on-going long-term 

	

j 	

management. For these factors the Environmental Review should describe the process 
(approvals and the like) nccessaxy to address those factors later, including likely referral 
to the EPA; and 

(e) 	for those factors relevant to the amendment to the Scheme being assessed and which can 

	

I 	be addressed at this level of planning, describe the extent to which the environment could 
be protected from both direct and indirect impacts, including: 

identifying the portions of the environiiicnt of highest conservation value and 
describing how (lie amendment to the Scheme plans to protect them; 

listing those land-uses that will be permitted without further environmental approval 
bciiig required under proposed zoning; 

predicting the potential environmental impacts of these land uses; 

describing the amendment provisions which will allow management of those impacts 
to ensure the environment is protected to an acceptable level in the best manner 
possible; and 

' 	identifying potential conflicts of land uses having environmental implications and 
how the environmental impacts are to be managed. 

2.3 Environmental factors relevant to this aIIIcII(lIiiexIt to the Scheme and 
deferred environmental factors 

The EPA, following consideration of the factors related to the amendment to the Scheme, is 
likely to identify some key factors which need to be given special attention and which should 
form the principal basis of the EPA assessment report to the Minister for the Environment. 
These key factors are termed the "environmental factors relevant to the amendment to the 
Scheme". 

The EPA has also identified other environmental factors which it considers to be relevant to the 
amendment to the Scheme but are likely to be best addressed at a later level of planning. These 
factors are considered to be significant enough to warrant attention as part of the environmental 
review of this amendment to the Scheme to the extent that (lie Responsible Authority should 
show how these factors could be addressed at a later level of planning. These factors are called 
"deferred en'iron mental factors". 

The EPA in consultation with the Responsible Authority and (lie relevant agencies, has 
identified a list of factors likely to be found to be the "environmental factors relevant to the 

	

ç 	

amendment to (lie Scheme" and those likely to be found to be "deferred environmental factors". 
This list is provided to assist with the preparation of the Environmental Review document, but 
during the course of the preparation of the document other factors may be found also to be 
relevant, and they should be included in the detailed discussion. 

A copy of the form used to identify the environmental factors ((lie "fil(ering forni") is included 
as Attachment 3. 
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Environmental factors identified by the EPA as bcing relevant to the amendment to the Scheme 
are shown in the tables which follow Section 2.4. 

2.4 General scope of the Environmental Review - Limit of the Environmental 
Review 

This Scheme amendment has been initiated by the Shire of Murray at the request of the 
landholder to facilitate Special Rural subdivision. 

The EPA has identified some environmental factors which are relevant to the whole amendment 
area and should be addressed in the Environmental Review document. 

..t 

1. Environiiieiital factors relevant to the scheme 

CONTENT I SCOPE OF WORK 

Factors I Site 	specific J Work required for the I Additional 
factor en vi roiiineii(a I 	review CO 111111 en ts 

1110-PHYSICAL IMPACTS 

Regionally System 6 area The Environmental Review Indirect impacts refers 
significant M 108 should identify regionally to the management of 
vegetation significant Vegetation and detail edge effects. 

appropriate plimiing mechanisms 
A liaid edge (such as to ensure its protection. 
a road) is one 

Information from the System 6 alternative which can 
Update/Urban Bushiland Strategy be used to minimise 
should be utilised to assist in edge effects and assist 
dcterininining which vegetation is with management. 
regionally significant if it becomes 

Regionally significant  available before completion of [lie 
Environmental Review. In the  vegetation may 

include wetland interim land uses or boundaries 
vegetation (See next inconsistent with 	the current 
factor). System 6 recommendation M 108 

should be identified and justified. 

Management strategies to 
nunimise indirect impacts (see 
additional comments) should be 
detailed. 
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tNV1RONMEN1AL I'ROTECTION AUTHORITY 

CONTEN'I' SCOPE OF WORK 

Factors Site 	specific Work required for the Additional 
factor environ mental 	review coni men ts 

Regionally Black Lake 	The Environmental Review Wetland functions are 
significant should identify the conservation described in EPA 
wetlands values and wetland functions of Bulletin 686. 

Black Lake (which is an 
Environmental Protection (Swan Links to Regionally  
Coastal Plain Lakes) Policy 1992 significant vegetation.  
lake) and describe measures to 
protect the Lake's conservation 
values and wetland functions, 

The Environmental Review 
should determine appropriate 
buffer zones by reference to 
"Guidelmes for design of 
cffcctjvc buffers for wetlands of 
the Swan Coastal Plain" 
(Australian Nature Conservation 
Agency 1995), existing EPA 
mninimnuni buffer requirements (ie 
50mn or 1 in Al-li) higher than 
mnaximnuni water level vhiclicver 
is greater), and liaison with 
Department of Conservation and 
Land Management. 

Regionally The Environmental Review 
significant fauna should discuss whether protection 
and habitat, of regionally significant 

vegetation aid wetlands will 
adequately protect regionally 
significant fauna and habitat likely 
to be found in the vicinity of the 
amendment area. 

Estuaries Peel Inlet - The Environmental Review 	Links to Riparian 
Harvey Estuamy should discuss Potential nutrient 	vegatation. 

exports from effluent disposal and 
land-use practices (e.g. fodder- 
based grazing), management of 
nu Uicnt inputs and nianagenien 
of transport pathways (i.e. 
surface flow, the stormsvater 
system and the stream) to 
minimise nutrient export. 

The Environmental Review 
should detail how compliance 
with the Environmental Protection 
(Peel Inlet-Harvey Estuaty) 
Policy 1992 implemented through 
the Statement of Planning Policy 
No 2 1992.The Peel-I-Iai-vey 
Coastal Plain Caiclmment is to be 
achieved, 

I 

I 

I 

I 
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ENT SCO!'E OF WORK 

s Site 	specific Work required for [lie Additional 
factor enviroiiiiieii[al 	review coiiiineiits 

n 

rCO 

Creeldine The Environmental Review As clearing is 
on through Lot 201 should detail how riparian generally permitted 

vegetation is to be protected and along boundary 
an adequate vegetated corridor fencelines, the 
provided, number of boundaries 

crossing the creek 
should be mi niniised. 

Links to other 
environmental factors 
(i.e. Estuaries and 
Surface water quality) 

Flood 1:100 year The Environmental Review 
management floodway should show the I : 100 year 

floodway and detail appropriate 
ph ann ing mechan isnis to prevent 
development in this area. 

POLLUTION MANAGEMENT 

Surface water Turbidity and The Environmental Review Links with lUparian 
quality sedimentation should describe how turbidity in vegatation. 

impacts on stormwatcr and the creekline are 
Black Lake to be managed to ensure 

sedimentation in Black Lake is 
kept to acceptable levels. 

2. Deferred eiiviroiiiiieiital factors 

None identified at this stage 
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APPENDIX 2 
Rural Strategy, Selection and Developineiit 

Criteria 



Rural Stratcgy, Selcction and Development Critcri 

Suite ol Mutia>' I ,oca I Ru: a I 

Special RIJIaI Development (2-4 II:i generally, but site conditions may (JiCtate slightly 

smaller or larger lots iii some areas) 

Close proi nii ty (nominally within 3 kin) of existing urban or townsutc areas to 

minimise seivici ng costs and facilitate community clevelopnieiit 

Outside scluenie water areas (where facilities have been provided their use should be 

maxiinised through higher density development to justify costs). 

Outside 'floodways'. 

If inside the 'flood fringe' the proposal is subject to the River Flood Plains 
Development Guidelines in Part 12 of the Scheme relating to floor levels. 

Not adjacent to highways or iiiain tourist ioads unless screened by all appropriate 

vegetation butler and no direct access periuuitted from that highway or road. 

Development designed in accordance with the nature and capability of the land (for 

example, no lots entirely within areas subject to high erosion risk). 

Lots should contain sufficient land which is of fair capability, or better, for grazing 

purposes to permit stock holding without risk of land degradation (refer Appendix 
A). 

Conventional or alternative on-site effluent disposal systems to be used (the latter 
subject to E1A and Health Department approval). 

Note that under current Health Department policy conventional or alternative 

systems can only be used on land regarded as suitable for the former; that is where 

there is 2m vertical separation from base of leach drain to highest known level of 

groundwater table, a I OOin horizontal separation from any waterbody, and "suitable' 

soil type and slope conditiouis.(Land mapped by the Department of Agriculture as of 
high to vely high capability for on-site effluent disposal is likely to satisfy these 
criteria. 

Current Health Department policy effectively negates the 'advantages' of using 
alternative systems although they offer better pollutant removal capability and are 

identifled as a "best management practice" to protect water quality in sensitive 

environments (Water Authority Water Sensitive Residential Design Guidelines). 

1-lowever there is current technology research which is to be examined by the Health 

Department which may result in a review of the present policy (B Bowden Manager, 
Waste-water Management, Health Department). 

6 	 l.,u'iro,:,u:c,,tal capability 



Shire 0IMuriay Local RiijaI Si,a 

\VII 	(lie proposed Karnup - 1)aiidalup Underground Water Pollution Control Area 
(UWICA) it is likely that priority 2 status will be declared in vliicli \\'arer Authority 
will 1101 Stii)i)Orl tire installation of coirveritiorial or alternative cIl]tneni (IrSpOsal 
SySI elliS at il (leliSi ty greater than I per 2 beet ares 

Stock 	pernirt I ed 	but 	in 	accordance 	wit Ii 	l)cpa rt uncut 	UI 	Aericu Ii nrc 
recomnieridatioris (ietr Appendix 13). 

Intensive agricultural pursuits (as defined in SPP No. 2) will require formal 
development approval fi-oni Council who will be guided by the environmental advice 
of the EPA and land suitability advice fioni the 1)epartnient of Agriculture. 

Provision is made for a drainage system which rnaxirnises the consumption arid 
retention of drainage on-site. 

Use of nearby conservation areas for drainage purposes is not peliittc(l. 

Existing vegetation to be retained except where there are deimned btiildine envelopes, 
approved utility requirements and firebreaks. Where lots do not have defrried 
building envelopes existing vegetation may be removed from an area of up to 1000 
sq ru for the construction of approved buildings except where special approval is 
granted for a greater area of clearing. 

For all lots, maximum retention of existing vegetation and replanting is encouraged. 

Building set-back (listances fioni boundaries, streams and wetlands be defined. 
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TOWN PLANNING AND DEVELOPMENT ACT 1928 

RESOLUTION DECIDING TO AMEND A TOWN PLANNING SCHEME 

SHIRE OF MURRAY TOWN PLANNING SCHEME No.4 

AMENDMENT No. 109 

Resolved that the Council, in pursuance of section 7 of the Town Planning and 
Development Act, 1928 (as amended), amend the above Town Planning Scheme 
by: 

Rezoning Part Lot 201 Fiegert Road, Barragup from "Rural" to "Special 
Rural" zone and "Public Recreation/Conservation" reserve. 

Adding to Schedule 4 special provisions relating to the development and 
use olthe land. 

Amending the Scheme Maps accordingly. 

Datedthis .........................day of ..................... 19. . 

Chief Executive Oificr 



TOWN PLANNING AND DEVELOPMENT ACT 1928 

RESOLUTION DECIDING TO AMEND A TOWN PLANNING SCHEME 

SI-tIRE OF MURRAY TOWN PLANNING SCHEME No. 4 

AMENDMENT No. 109 

The Shire of Murray under and by virtue of the powers conferred upon it in 
that behalf by the Town Planning and Development Act 1928 (as amended), 
hereby amends the above Town Planning Scheme by: 

Amending Town Planning Scheme No. 4 map No. 5, by rezoning Part 
Murray Location 201 Fiegert Road, Barragup from "Rural" zone to "Special 
Rural" zone and 'Tub/ic Recrea(ioniConserm'aiion 1?eserm'e " as per the 
Scheme Arnemidment Map. 

2. Amending Schedule 4 - Special Rural Zone by adding the following 
Specified Land and Special Provisioiis: 

Schedule 4 
Special Rural Zone 

A 
Specified Land 

Pt Lot 201 Fiegert Rd, Barragup 1 

B 
Special Provisions Relating to (A) 

The Subdivisioii of portion of Lot 201 
Fiegert Road, Barragup shall be in 
accordance with the approved Subdivision 
Guide Plan or any variation to that plan 
approved by the Western Australian 
Planning Commission. 

Each lot shall be not less than 2 liectares in 
area and cofltain a building envelope the 
area of which shall not exceed 2000m2. 

Within the building envelope an area of not 
more than l000in2  may be cleared of 
vegetation to allow for the construction of a 
single house and outbuildings. 



4. in order to conserve the landscape, trees and 
other indigenous vegetation shall not be 
felled or cleared without the pñor written 
approval of the Council except where 
required for the erection of a single house, 
outbuildings, effluent disposal system, 
accessways, fences and firebreaks. 

5. Buildings shall not be constructed within 20 
metres of any boundary. 

6. a) The following uses are permitted 
("P') Single House 

Outbuilding 
Public Utility 

Notwithstanding the uses permitted at 
Council's discretion in Zoning and 
Development Table No. I the following 
uses are also permitted at the discretion 
of Council ('A4 "): 

Home Occupation 
Keeping of livestock for non-
commercial purposes; and 
Stables 

All other uses are not permitted ('X') 

7. 	Land uses, other than a single house, that are 
permitted or may be permitted by the 
Council pursuant to the Scheme shall only 
be permitted when Council is satisfied, 
following consultation with the Department 
of Eiiviromunental Protection, that the land 
use does not involve excessive nutrient 
application or the clearing of the land. 

8. All fencing shall generally be of open post 
and rail or pQst and wire construction and 
shall be maintained to the satisfaction of the 
Council, except those lot boundaries 
delineated by marker poles either side of the 
creekhine as shown on the Subdivision Guide 
Plan which iticludes renmant vegetation to 
be protected in consultation with Agriculture 
WA. 



Fences shall be erected of a type and where 
required in consultation with Agriculture 
W.A. to protect trees and other vegetation 
ftoin damage by grazing livestock. 

Each dwelling shall be provided with a 
supply of potable water from either an 
underground bore or a rainwater storage tank 
with a capacity of not less than 92,000 litres 
being connected to a roof catchrnent with an 
area of not less than 1201n2  in projected plan 
area. 

Water Supply Provisions: 

The subdivider shall make arrangements 
satisfactory to the Coul1cil for 
prospective purchasers to be advised that 
a reticulated water supply caiinot be 
provided by the Water Authority of 
Western Australia. 

The land is subject to the provisions of 
the Water and Rivers Commission By-
laws applicable to underground water 
supply and pollution control. 	The 
subdivider shall inform all prospective 
purchasers in writing of the Water and 
Rivers 	Commission 	requirements 
mentioned in (c) and (d) below. 

A well licence must be obtained prior to 
construction of a well or bore to draw 
groundwater. 	Groundwater may be 
drawn from each of the lots to 
supplement household water supply and 
to supply water for irrigated development 
of an are of not more than 1000m2. The 
maximum, amount of groundwater 
permitted to be drawn shall be 1500 
cubic metres annually. 

Activities carried out on this land shall 
not contravene the Water and Rivers 
Commission By-laws applicable to 
underground water pollution control. 



To assist in reducing nutrient export, 
ininilnising land erosion potential and to 
improve visual amenity, Council ShalI adopt 
a Landscape Planting Programme for the 
subject land, and will require affected 
landowners to implement reqUirements 
pertaining to their land under the adopted 
Landscaping Plating Programme to the 
satisfaction of the Council. 

No dwelling shall be approved by Council 
unless it is connected to an alternative 
domestic waste water treatment system with 
an adequate phosphorous retention capacity, 
as approved by the Health Department of 
Western Australia, and with the base of the 
system or modified irrigation area being 
500nimn above the highest kiiown water table 
to the satisfaction of the Council. 

With 	the 	intention 	of 	preventing 
overstocking or other practices detrimental 
to the amenity of the zone, the breeding or 
keeping of animals shall not be permitted 
without the approval in writing of Council. 
111 considering any applications for breeding 
or keeping of stock, Council will be guided 
by advice from Agriculture Western 
Australia. Notwithstanding the above, in 
cases where stocking approval has been 
given but where enviromnental problems 
develop, Council, after consultation with the 
Agriculture Western Australia, may take 
appropriate action to ban or reduce the 
stocking of animals. Individual landowners 
shall be respomisible for organising and 
meeting all costs associated with obtaining 
advice from Agriculture Western Australia 
where the keeping of any stock is proposed. 



15. Prior to the sale of any subdivided lots the 
subdivider shall make arrangements 
satisfãctoiy to Council to eisure that 
prospective purchasers of the lots created are 
advised of those provisions of the Shire of 
Murray Town Planning Scheme No.4 which 
relate to the use and management of land. 

16. Firebreaks 	shall 	be 	established 	and 
maintained to the specifications and 
satisfaction of the Council, and strategic 
firebreaks shall be provided in accordance 
with the requirements of the Bush Fires 
Board. 



ADOPTION 

Adopted by resolution of the Council of the Shire of Murray at the Ordinary 
meeting of the Council held on the 

President 

Chief Executive Officer 

FINAL APPROVAL 

Adopted for final approval by resolution of the Shire of Murray at the meeting of 
the Council held on the 	 day of 	

1
19 

The Common Seal of the Shire of Murray was hereunto affixed by authority of a 
resolution of the Council in the presence of: 

President 

Chief Executive Officer 

Recommended/submitted for 
Final Approval 

For Chairperson 
Western Australian 

Planning Commission 

Date: 

Final Approval Granted 

Minister for Planning 

Date: 
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BUILDING 
i'  ENVELOPE 

BOUNDARY 

FIREBREAKJ 	- - - - - 
FENCE 

POLES ONLY 
INDICATING 
BOUNDARY 
(No firebreaks or fences) 

DATE. 24.0497 

SCALE: 1:5000 

Pt Lot 201 Fiegert Road 



VEGETATION COMMUNITIES 

..-.- ' vre,duuca preissiana ano lvi. 
rhaphiophylia with little or no understorey. 

Meialeuca Foreshore Eucalyptus rudis with Melaieuca 
Thicket rhapiiiophylia, and M. preissiana over 

Beaulortia elegans and lcunzea ericifoila 

Samphire Flats Restricted to thin community on lake edge 

Drawn by L Stephens April 1997 

Scale I 5 000 at A3 

0 	100 	200m 

Contours taken from Water and Rivers flood data where available. 
In oilier areas Interpreted from Water and RIvers, DOLA and field data. 



FLOOD FRJNGE 

Drawn by I Stephens April 1997 

Scale 1 :S000atA3 	- 

0 	100 	20Dm 

Contours taken from Water and Rivers flood data where available. 
In other areas Interpreted from Water and RIvers, DOLA and field 
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SOIL TYPES 

Soil data summarised from Land Capability reports for Lot 3 (Welts 1996) 
and Lot 201 (Stephens 1996) together with additional field work in 1997. 

Soil Auger Hole February 1997 

Drawn by L Stephens April 1997 

- 	Scale 1:5000 atA3 

DEPARTMENT OF EWIRONMNAL PHg,C$ON 
Contours taken from W) 	JA 	at,tre available. 
In other areas lrt ple3I jA r  IUA and field data. 

8ULBIBA LAKE 

SUMMARISED I BRIEF DESCRIPTION 
SOIL UNIT  
Grey/yellow Sand Yellow sand generally 2 to 3 m deep; 

variably leached to depths 010.5 to 1.5 ni, 
over yellow brown lerricrete hardpan and 
clay silt at depth. 
Dry In summer with no water logging. 
Typified by Jarrah, Marrl,Banksla. 

Moist grey/white Grey and while sand 0.5 to 1.8 m deep, 
Sand over brown organo-ferrlcrete and clay/silt. 

Moist all year with shallow water table and 
waterlogglng common for short periods 
each winter. 
T 	the 	res2fapk 

Wet sand/clay Dark grey to white sand with brown organo 
ferricrete at about 0.3m over clay and silt. 
Associaled with the Stream line and 
paperbarks. 

Wet Lake Sands Moist silty leached grey sands associated 
with the lake. 
Within the foreshore reserve, typified by 
Myrtaceous thicket and satnphlre. 


