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1

1.1

1.2

1.3

Introduction

The Scope of the Report

This report has been prepared by SMEC Australia Py Ltd (SMEC) on behalf of David
Partridge Pty Ltd and Ian Partridge Pty Lid to address the environmental aspects and effects
likely to occur should sand excavation be undertaken on Wellington Location 1 Lot 1 in
Wellington Road, Wellesiey and the background against which those aspects and effects are

derived. A locality plan of the area under consideration is provided at Figure 1.

‘The report also addresses the environmental management that would be required to

maximise the environmental benefit of the project when it is implemented.

The reported is concluded with a statement of the expected environmental outcome should
the project be implernented.
The Context of the Report

This report has been prepared on the basis that the owners of Lot 1 made application,, to
establish 2 sand exteaction project at that location in 1997. The report takes into account
information that would have been collected in the process of making that application and the

relevant environmental legislation, regulations, policies and other controls that applied at that
time.

The report investigates the range of significant issues as they were understood in 1997 and

does not consider more recent initiatives that would affect the assessment of the

environmental effects of the project in 2002,

The Structure of the Report
Following this introduction the report is structured as follows:

Section 2 — Describes the decision making process associated with an extractive industry;

L
» Section 3 — Descdbes the proposal and similar projects in the ares;
»  Section 4 — Discusses the historic land uses on Lot 1;

Section 5 — Establishes the existing environmental aspects to be found within the project

area and their inter~relationships;

Paga 4
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*  Section § — Predicts the environmental effects that may be expected to occur should sand

extraction occur on Lat 1;

»  Sectuon 7 — Discusses the management options and makes cotnrnitments regarding

environmental management to be undertaken should implerentaton of the projected

oceur; and

*  Section 8 — Provides a conclusion tegarding the ability to manage effects on the
environment to maximise the positive benefits and minimise any negative outcomes

through extraction of sand from Lot 1.
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2 The Decision Making Process

2.1

2.2

Extractive industry Licence

Ta proceed, the project would requite an extractive industry licence, issued by the Shite of
Harvey. The requiremnents of Division 3 of Part IV of the Environmental Protection Act
1986, as amended by the Planning Legislation Amendment Act 1996, would require
assessment of the proposal by the Environmental Protection Authority. This legistation was
gazetted in 4 August 1996, The assessment is required, as the environmental issues raised by

the proposal were not assessed during the assessment of the Region Scheme or the town plan

for the Shire of Flatvey.

On application for the licence, the Shire of Harvey would refer the licence application to the
EPA. The need for assessment would then be detetmined, based on the expected

envirotmental impacts and the detail in the information provided.

To process the application and provide approval to proceed with an extractive industry the

Shire of Harvey would require evidence of approval to proceed with the project From the

following agendies:
¢ Environmental Protection Authority; and

s Comnissioner for Soil Conservation.

Advice on the proposal from the Department of Consetvation and Land Management
(regarding the value of the vegetation on Lot 1 and the likelihood of impact on Declared Rare
flora and fauna) and the Water and Rivers Commission (with respect to the effect of the

proposal on the Wellesley River and neatby wetlands) would also expedite approval to

proceed from the Shite.

Environmental Approval

The project would be referted to the EPA for assessment by the Shire of Harvey, if the
proponent had not already done so. The EPA would consider the proposal under Division 3
of Part IV of the Environmental Protection Act 1986 (as amended) if referred by the Shire
and under Division 1 of Pact IV if it was referred by the proponent. The EPA would then
make a judgement on the environmental acceprability of the project, or otherwise. The EPA

may consider the proposal warrants formal assessment if the environmental objectives of the

Page §
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2.3

2.3.1

EPA are compromised and it considers the environmental offects of the project require

consideration by other agencies and the general public.

The objectives of the EPA with respect to regionally significant vegetation in the rural zone
are:
« Ensure the abundance, diversity, geageaphic distrbution and productivity of vegetation

communities is maintained;

*  DProtect Declared Rare Flora and Priority Fauna consistent with the provisions of the

Wildhfe Conservation Act 1950; and

+ IDinsure dparian vegetation on substantial streamlines is adequately protected (WAPC,
2000).
‘The EPA has defined the following objective in relation to wetlands in the rural zone:

«  Key ecological factors of these wetlands should be protected and maintained through

appropriate planning mechanisms (WAPC, 2000).

Provision of comment on the project by other agencies, with specific focus on these
objectives, would lessen the likelihood of formal assessment if that comment indicated the

project was considered to have no significant environmental effects.

Notice of intention to Clear

Assessment Process

The Soil and Land Consetvation Repulations 1992, that support the Soil and Land
Conservation Act 1945, requires that a Notice of Intention to Clear is required to be lodged
with the Commissioner for Soil and Land Conservation. That Notice shonld be lodged if a
landholder proposes to clear in cxcess of one hectare of land, cither singulacly or

cumulatively. When submitting the Notice, the landholder should demonsttate that cleating

of the land will nort cause land degradation (WADA, 2002).
The Commissioner has two courses of action:
»  Object to the clearing whese land degradation is likely to occur; or

* Elect not to object to the proposal (possibly subject to conditions) and advise the

proponent and other departments accordingly.

Page 7
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23.2

233

The Coramissioner has ninety (90) days to respond to a Notice.

In the case where the Commissionet does object, the propoment has the oppertunity to

appeal the decision to the Minister for Agriculture.

The scope of assessment addressed by the Comunissioner is confined to issues of land and
soil conservation. Where other environmental concerns acise, both the Commissioner and

the Minister may refer the proposal to the EPA or seck advice from the Inter-Agency

Working Group.

Under a2 Memorandum of Understanding between the Commissioner and the HEPA
established in May 1996, any project, referted to the Commissioner that is considered to
compromise the environmental values on private lands is referred to the EPA for assessment.
Provision of comment from other agencies who form the Inter-.Agcn.cy Working Group,
including the Department of Conservation and Land Management and the Waters and Rivers
Commission, now Department of Water, Catchrnent and Environmental Protection, assists
the Commissioner in his judgement of potential of the project to compromise the

enviraonmental values of the land concetned and its environs and cause environmental harm.

Involvement of Other Agencies

The provision of a Notice of Intent to the Commissioner for Soil and Land Conservation is
the trigger for the involvement of an Inter-Agency Working group that advises the

Commissioner on  the environmental wvalues assoclated with the land area under

considesation.  Typically this involves the Department of Conservation and Land

Management, the Water and Rivers Commission and the Department of Environmental

Protection.

These agencies advise the Commissionet of the environmental values associated with the

land, specifically in relation to its comservation values and the interests of the individual

agenciﬁs.
Ctitetia for Evaluation of a Notice of Intent

Each member of the Inter-Agency Working Party represents a natural resource management

department with specific responsibilities that can be defined under the following subject

areas.

Land degradation issues associated with vegetation clearing

Conservation and heritage values (natural and cultural) of areas to be cleared

Page 8
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Representativeness of vegetation In the area to be cleared and its function in the

landscape; and

*  Ecological viability of the vegetation (over a fifty (50) year horizon),

24 Summary

Three tigger mechanisms for assessment of the environmental effects of the proposal to
extract the sand resource on Lot 1 are available. Twao of these mechanists, an application
for ant extractive industry licence (to the Shire of Harvey) and 2 Notice of Intention to Clear
~ {through the Commissioner for Soil Conservation) would result in activation of the third

mechanism (referral to the EPA) if the predicted cnvironmental effects were considered

significant,
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3 The Proposal

3.1 The Scope of the Project

‘The sand resource on Wellington Location 1 Lot 1 would be extracted using open cut
excavation methods and to transport the sand from Lot 1 via Wellington Road and Wellesley
Road to markets in the Greater Bunbury Region, The proposed site location is shown at

Figure 1 and the azea proposed for sand extraction Is shown at Figure 2.

The rate of extraction is expected to be about 200,000 cubic metres per annum, but will be

dependent on local demand for the type of sand available. At this rate about three 3

hectares of land will be disturbed each year for the purposes of sand exteaction,

The overall useable resource is conservatively estimated to be in the order of four (4) million
cubic metres of sand. The resource estimate was made using a combination of ddll and
probe test results and relating those results to the local topography to create polygons. The
volume of sand in each polygon was calculated maximising the uncertaindes in each
calculation. The sum of the polygons was established as the resource of sand available for
extraction. This equates to a project life of twenty (20) years at the proposed rate of

extraction. The area proposed for excavation is shown on Figure 3.

This estimate includes consideration of the following conttols on the excavation:

The location of a clay layer at depths ranging from four (4) to 11 metres below the

natural surface of the site(as established from the Geotech soil logs and Electric

Friction-cone Penetrometer logs at Appendix B;

Provision of a 50 metre vegetated buffer along the south and western boundary atound

the area proposed for excavation;
* Provision of a 100 metre buffer around the peripheral wetland vegetation;
Restriction of clearing to between three (3) and five (5) hectares per annumy;

Limitatton of working houts for the purpose of excavation to 12 hours per day, six (6)

days per week; and

¢ A finalJand use to create pasture for cattle grazing and hay production,

LD RO Page 10
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3.2

The Partridge family, have always been aware of the value of the sand on Lot 1, particularly
the sand ridge in the south west comer. This sand resoutce is the closest sand resource to

the South West Highway and would likely to be used as road fill if the highway is upgraded.

The end land use proposed is improved grazing pasture. It is cxpected the clayey sand that
lies beneath the extractable resource will provide a better agricultural soil than the current
soil cover when rehabilitated with the topsoil removed, The clayey soil has greater nutrient

retention capacity than the overlying sand proposed for removal, a feature that has strongly
influenced current fand use. That feature resulted in the cleadng of the clayey and duplex

sofls on Lot 1 as the cost of nutdent addition to satisfy requitements of the deep sand areas

were prohibitive.
Other Sand Excavation In the Region of the Project

There are three sand extraction operations in the Kemerton region that are currently mined,
These areas are located in a range of environments, including remnant vegetation. They

occupy sand ridges in the Yoongaallup, Karrakatta and Bassendean Sands.

Two of these operations lie within the Kemerton Buffer Zone, as does the proposed

extraction operation on Lot 1. These are the operations undertaken by Edwatds 2nd Giacdl.

At least three other proposals for sand extraction are known to be under consideration in the

Kemerton area. These proposals inclede land with a similar land use history to that which

has occurred on Lot 1.

Page 11
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4 Historical Land Use

4.1 Land Ownership

The land was purchased by RIE and D W Partridge on July 11960, In July 1969 the land
ownership was transferred from R 1 E and D W Partridge to family holding cotnpanies, Ian
Partridge Pty Ltd and David Partridge Pty Ltd. The land has always been farmed since its
purchase by the family business entity, WS Partudge and Sons,

4.2  Agriculture

4.2.1 Clover Producton

Prior to its ownership by the family business, the tiver flats had been cleared and developed

for clover production.

In the 19505 the wetland ateas wete also drained on Lot 1 and property to the west in a joint
arrangement by the then owners of the propetties and these areas were also developed for

clover production. These drains were cleaned out every couple of years during the 1960s

and 70s.

4.2.2 Grazing

The property has been used by the family business to graze about 200 head of cattle over the
period from June to August each year. [ts use as winter grazing avoided the pugging of soil
at the nearby family holding, “White Rocks”, whete the soils have a high clay content and do

not withstand movement of cattle on them without distortion of the soil surface.

Lot 1 was a key element of the pasture and soil cotsetvation on the holdings operated by
the family business as it allowed cattle to be remove from the moisture sensitive soils at
White Rocks during the winter and enabled gtazing to be stopped on Lot 1 during the drier

spring, surmmer and autumn months when grazing would have deteriorated the sand soils

and their vegetaton cover.

4.2.3 Hay Production

The Wellesley river flats within Lot 1 and some adjacent diined wetand areas on Lot  have
been cut for hay every year. They have been fertilised regularly by the Partridge family and
previous ownets of Lot 1 initially with superphosphate and potash and, over the last decade,

with urea dnd sulphate of ammonia to increase hay yield,

. v Pl - A
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Hay production untd june 1997 was in the ocder of 300 to 400 round rolls per year.

4.3 Timber Extraction

Tinber has been temoved commercially from the property on two occasions — at the turn of
the century and in the early 1950s — for the purpose of sleeper production. The mill stumps
present on the site provide some evidence to the size of the trees felled on each occasion,

There was a caveat on the land title regarding the rights to the timber. This caveat has never

been exercised or withdrawn,

The property has provided a supply of strainer posts for both this property and White Rocks

during the time it has been owned by the Partridges.

44 Sand Extraction

A pilot sample of sand, totalling 400 tonnes, was removed in the late 1970’ and sent to
Japan to test its potendal for use in glass making. The presence of ilmenite in the sand

(1.5%) precluded its use due to the cost associated with the removal of the ilmenite.

Small portions of sand have also been removed for use in the farming operation,

Page 13
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o Existing Environment

51  Water
5.L1 SBurface Water Flows

5111 Proximity of Wellesley River

The boundary of the sand resource is located within 50 metres of the Wellestey River at its
closest point and beyond 500 metres atits furthermost point. The southern boundary of Lot

1 is within one (1) kilometre of the System 6 area C67 which includes the lower reaches of

the Wellesley, Collie and Brunswick Rivers (DCE, 1983)

"The banks of the river and its adjacent floodplain within the axea of Lot 1 are very degraded.
Very little of the vegetation that formed the buffer along the river remains and hence there is
little opportunity to filter runoff from adjacent land into the river to remove sediment and

nutrient contained in the runoff. This is confirmed by examinadon of the water condition

and the sediment build up on the river bed in December 2001.

The Leschenault Inlet Management Authority and the Water and Rivers Commission have
an objective of developing a vegetated 50 metre buffer along the river. It is anticipated that
development of the buffer would be a condition applied to the proposal to exteact sand as

part of the statement of condition to proceed should approval from the EPA be

fortheoming,
51.1.2  Surface Drainage Structures

Within Lot 1 a number of drainage channels have been constructed to drain cleared wetland

areas. Intercepted groundwater and runoff is diverted into the Wellesley River by these

drains. The drains are located as shown in Figure 2,

5113 Surface Runoff

Very little surface runoff is generated by the sand ridges on the site. Surface indicators

suggest rainfall infiltrates into the sand except under extreme rainfall events.

The cleared wetland areas and the Wellesley River floodplain generate runoff, where surface

or near surface soils tend to be non-cohesive matetials,

P/AT YtV i pP Page 14
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5.1.2 Groundwater

5.1.21  Regional Groundwater

Within the Kemerton area the regional ground water flow tends to be east to west, The
superficial groundwater aquifer is the layer of interest to this project as it is the layer most

likely to be intercepted or influenced by the proposed sand extraction.

The superficial aquifer rends to be fresh water with a salinity of less than 1000 milligrams per

litre. It is used for farm, domestic, stock and itrigation supply in the Greater Bunbury

Region (WAPC, 2000).
5122 Local Groundwater Characteristics

Very little specific data is available for the groundwater flows and levels within the proposed

sand excavation area. However, following visual observations made of surface conditons on

the site, the following conditions are anticipated.

The groundwater under the sand ridge is expected to mound due to the storage capacity of
the sand. This expectation is based on the elevated location of some smmall wetland 2reas and

the presenice of “wetland” plants at Jocations within the sand ridge.

The groundwater “leaks” from the sand ridge along its castern macgin,  This leakage is
expressed as a band of rushes and paperbark trees along that zone at 2 level some three (3} to
five (5) metres above the normal flow level in the Wellesley River. Thus there is an
indication that the local groundwater flow is west to east at the boundary of the Bassendean
Sands System with the fluviatile deposits of Cannington land system. The Cannington jand

system is characterised by poorly drained yellow duplex soils with medium textured sandy

clay featares.

The wetlands around the south and west boundaries of the property reflect the groundwater

level at those locations.

The presence of “green” vegetation in channels draining wetlands suspests undwater s
P g ge g 25 gro

close to the invert level of the channel.

5123  Groundwater Expression

As described above, the proundwater level is expressed on and around Lot 1 by wetlands and
“wetland” type vegetation at a number of locations abutting the area proposed for sand
extracticn.  In the absence of detailed groundwater data, these expressions indicate the

groundwater flows from Lot T across a cohesive soil layer that underlics the sand ridge.

P Vel Ve wral Paas 15
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The presence of “wedand” type vegetation at points above the Jevel of the Wellesley River
floodplain on the sand ridge suggests that the groundwater “mounds™ within the sand ridge.

The mounding may be reflecting changes in the depth of sand across the site.

5.1.3 Wetlands

5.1.3.1

Historical Background

The value of wetands for conservation was recogaised and has been actively pursued by
conservation interests since the 1960’s and early 1970%. Durng the deliberations of the
Conservation Through Reserves Committee it was teported in 1976 that a numaber of
‘wetlands’ should be reserved to protect the environmental and cultural values that were
tecognised by the community at large in these areas. ‘The Department of Conservation and
Environment {(now the Department of Warer, Catchment and Environmental Protection
(DEWCAT) addressed these recommendations in its reports on the narural land systems
within Western Australia. The report covering the subject area of this report, System 6, was
released i 1983 and recommended the sctting aside of Mialla Lagoon, west of Lot 1, as a

reserve for the protection of its wetland values,

In 1986 the DCE released Bulletin 227 which provided draft guidelines for wetland
conservation in the Perth metropolitan arca (DCE, 1986). The Environmental Protection

‘Authority (EPA) then released a guide to wetland management in Perth in the form of

Bulletin 374 (EPA, 1990).

Further community pressure, public protests regarding the loss of wetlinds to development
and research into the environmental and social values of wetlands resulted in the
Enviroamental Protection Authority establishing an Environmental Protection Policy to
protect wetlands on the Swan Coastal Plain (EPP, 1992). The Policy was endorsed by the
Government of the day. To address the requirements of the extension of the scope of the
policy into the entire Swan Coastal Plain, the EPA produced Bulletin 686 (EPA, 1993). This

document provided guidelines for management of wetlands in Perth and the Swan Coastal
Plain,
In parallel with the policy development that was occutring, the Water Authority (now within

DEWCAP described above) commenced mapping the wetlands of the Perth metropolitan

area and near the metzopolitan area, It is understood mapping within the Bunbury region

was not undertzken untl 1998,

4
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5.14 Wetlands Likely to be Influenced

There are three wetland areas of conservalion significance that impinge on Lot 1. These

wetlands are categorised into one of three categories, described in EPA Bulletin 686 (EPA,

1993).1

One of the wedands to be considered is located on the southern boundary of Lot 1 (as
shown in Figure 3). The wetland is hisected by the boundary fence. Itis a “Conservation”
category wetland. That s, it is a wetland that supports a high level of natural attributes and
functions (EPA, 1993). The management objective for this wetland would be to preserve
the wetland functions and atteibutes thzough reservation in national parks, crown reserves,
state owned land and protection under environmental protection policies. The wetland is a
deep depression surrounded by 2 sand dune (the source of sand identified on Lot 1) and its

watet level is likely to be an expression of the local groundwater.

Two other “Conservation™ wetlands are bisected by the western boundaty feace. One of

these is a wetland described under the EPP.

Another wetland on the western boundary is classed as a “Resource Eghancement” wetland.
This category of wetland has lost some of its natural attributes and functions. Such wetlands
are expected to be managed in such 2 manner that the wetlands are restored through
maintenance and enhancement of wetland functions and attribures by protection in Crown

reserves, State or local government owned lands and by environmental protecton policies, or

in private property by sustainable management.

Other wetlands within Lot 1 ate classed as “Multiple Use” wetlands {(not identified in Figure

3) whose use, development and management should be considered in the context of water,

town and environmental planning through Landcare,

These wetlands are shown on the aerial photograph at Figure 3.

P Wetland Classificatons

Conservation: a wetland that supports a high level of natural attsibutes and fancons
Resource Enhancement: a wetland has lost some of its natuzal attobutes and functions

Multiple Use: 2 wetland whose use, development and management should be considered in the

context of water, town and environmental planning through Landcare

Page 17

LDSMEC



Wellinglrs Localion 1 Lot 1 Environmental Assessment

26206.018 17 May 2002

5.2

5.3

5.3.1

Soil

The suxface soil on the site varies from the sandy clay of the Wellesiey floodplain and the

wetland areas within Lot T to the coarse saticly sods of the sand ridge,

A number of bore holes have been drilled across the site. These have been located adjacent
to the Wellesley River, through a cross-section of shallow sand and alluvial clay zones on the
eastern side of the property and along the western boundary through a range of shallow sand
and wetland associated soils. The logs of these boreholes are not available. A second set of
borcholes was established to define the size of the sund resource. These boreholes radinted
from the south western corner of Lot 1 and traversed the sand rdge proposed for
excavation, The holes were established using a RAB {rotaty air blast) drill. The botehole
logs have been assessed and the following findings are made. An additional ten (10) probes

were undertaken using an electric cone peneirometer.

The surface sands are white, medium grained, single sized sand with minimal silt and clay

fines. As a result, their void ratio is high and they are highly permeable.

The sands vary in depth from four (4) to cleven (11) metres as shown in drill logs and

clectric cone penetrometer test probes at Appendix B.

A zone of grey sandy clay and clay underlies the surface sands. This layer is considered to be
relatively impermeable in comparison to the sands that overly it. It is likely to present a

battier to the downward flow of watet from rainfall infiltrating the surface.

The clay sand would tend to encourage lateral flow of this material types. This layer tends
to follow the local topography. Consequently water tends to accumulate in areas where the
clay sand layer is depressed. Where it is exposed or covered by a thin layer of sand, its

expression is likely to create the wetlands evident at the boundazies of the project area.

Flora

Historical Background

A number of flota surveys had been cartied out in the Kemerton Region assodated with

specific industry proposals prior to 1997 (for example, see Mattiske {1993) and Dames and
Moore (1989)).

Muir (1999} provides a more detailed biological survey of the Kemerton area, including the

area proposed for inclusion in the Kemerton Industrial Area.

Page 18
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5.3.2 Site Specific Information

54

To date no survey provides specific details on the flora associated with the area proposed for

extraction of sand.

A number of key species to enable classification of the vegetation site types were identified
during an inspection of the site. These included Fuwmlyptus marginata, Banskia attenanta, Kungea

erctfolia, Agonis flexwora, Hibbertia hyperciodes, Conostylis aculeatu, Macrogamia reidlei and Bossiaea

eriocarpa.

A search of the CALM database revealed that no Declated Rate or Prictity listed flora have
been identified in the project area. The information on flora developed as a result of the

sutvey of the Kemerton Industdal Area conducted by Muir (1999) did not reveal any

presence of Declared Rare Flora on Lot 1.

Vegetation

The vegetation cover on Lot 1 is variable but reflects the different soil types on the land,
The heavier soils have been cleared and used for pasture and hay production. The sandy

soils are essentially uncleared or regenersted and have a cover of native vegetation.

The vegetation covering the sandy soils is a Jarrah ~ Banksias woodland association, termed
by Gibson et al (1994} as Community 21a —~ Central Banksia attenuata — Euncalyptus marpinata

woodlands. The associaton is considered to be well reserved and have a low dsk

conservation status. The vegetation is considered to be in good condition?  There is

evidence of the occurrence of the dieback fungns in patches throughout the vegetated areas.

The lack of spread of the fungus is likely to be due to the lack of runoff on sandy ridge.

2 Classifications of vegetation conditior:

Excellent — Divessity similar to that observed in fand seserved fot nature conservation purposes
with the same vegetation association.

Good — Diversity including 50% of species expected to oecur on land reseeved for natuse
conservation, limited cover (<25%) of cover with exotic weed species and limijted disturbance by

human activities, such as grazing.

Poor — Minimal presence of ground cover and lower storey species, significant weed invasion or

oagoing disturbance by human activities.

Paca 1§
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5.5

Traditionally it has been [lightly prazed, yet is retaing a wide divessity of flora and shows litde

evidence of the weed invasion notinally associated with medium to heavy grazing,

On the edge of the sand nidge, where it descends onto the banks of the Wellesley River, the
vegetation includes Agonis flexnosa which appears to proliferate in response to earlier

distucbance of the area and the changing seil profile.

In other disturbed areas on the sand ridge Kungea eriafolia thickets are evident. The response
of this plant to the disturbance may suggest that the plant is a disturbance opportunist and

warrants consideration as a key element in any future site rehabilitation works.

The vegetation in the wetlands surrounding the sandy vegetation varies but its condition is

consistent with the wetland classifications provided above. The vegetation is generally a

Melalerca shrubland.

Vegetation in the Bassendean Vegetation Complex is reasonably well represented regionally.
In the Greater Bunbury Region, 11.8% of the total area of this vegetation complex is
currently reserved.  Gibson et al (1994) coasidered the Community 21a — Central Banksia

attennata — Encalyptus marginata woodlands to be well reserved and have a low sk

conservation status.

A search of the database of Threatened Ecological Communities identified by CALM
suggests that no such communities exist within Lot 1 (English and Blyth, 1997)

Fauna

No formal fauna survey is avatlable for the project area. No endangeted fauna species are

listed in the CALM database of Priority Fauna as being ded specifically to the atea in which

this project would be implemented.

The habitat in the project area is part of a Jarger block of vegetation that extends to the west,
north and south, To the east it is truncated by the Wellesley River and the cleared

agricultural land east of the river. The habitat types found in the project area are also found

in the adjoining areas of the Bassendean Vegetation Complex.

The Wellesley River contained cobblers, marron and water mussels in abundance ptior to the
cleating and straightening of the river by the Public Works Departiment (PWD) in the 1960%s.

Tt is now a drain sterile of any aquatic fauna of significance. The action of the PWID was

stopped as a result of landowner protests (D. Partridge, pets. comm.),

Page 2G
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5.6 Aboriginal Heritage

There are no sites of significance o aboriginal people listed as occurdng on Lot 1.

P YalV f vl Page 21
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6 Potential Impacts From Sand Excavation

6.1

6.1.1

6.1.2

Wellesley River

Historical Background

A number of land drains enter the Wellesley River from the west. These drains cross the
project area and drain wetlands within and around Lot 1. They were installed by the then

land managers during the period from 1945 to 1965 (David Partridge pers. comm.) and have

been draintng those areas since that time.

With the compledon of the System 6 smdy and the release of its repost, a section of the
Wellesley River was recommended for conservation, Recommendation C67 (DCE, 1983).
This section of the river is downstream of Lot 1. It is limited to the section of the river

downstream of Wellesiey Road.

Potential Impacts

The Wellesley River is between 50 and 200 metres from the edge of the sand ridge. ‘There is
minimal streamline vegetation along the dver in the project area. ‘The vegetation loss is the

result of the river being “trained” and used as a suzrogate land deain to service the adjacent

irrigated farmiand.

The drains are grassed and have substantal reed beds spofadically along their length,
particulatly where they encounter the clay zone in the duplex soils. Thus they have the

capacity to trap sediments and utilise nutrients that may occur in the munoff. They also

provide a sink for othet possible contaminants.

Very little surface runoff is generated by the sand ridges on the site. Surface indicators

suggest rainfall infiltrates into the sand except under extreme rainfall events.

The sand extraction operation has the potential to modify the local landform and reduction
of the depth of sand over the clay layer. As a result, the local drainage pattems may be
modified and change the flow pattetn and the absorptive capacity of the drain. As any new
drains develop thetr vegetation component their absotptive capacity will be re-eseablished.
In the interim a physical structute would be requited to provide the detention time necessaty

to ensure the quality of water teleased into the Wellesley River is maintained.

Pagz 22
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6.2

6.3

6.4

Local Groundwater/Wetland Interaction

The wetlands around the south and west boundaries of the property reflect the groundwater

{evel at those locations.

The presence of “green™ vegetation in channels draining wetlands suggests groundwater is

close to the invest level of the channel.

As described above, the groundwater level is expressed on and around Lot 1 by wetlands and
“wetland” type vegetation at a number of locations. In the absence of detailed groundwater
data, these expressions indicate the groundwater flows from Lot 1 across a cohesive soil layer

that underlies the sand ridge. The vegetation alse occurs in the area proposed for sand
extraction.
The presence of “wetland” type vegetation at points high on the sand ridge also suggests that

the groundwater perches within the sand ridge. As a result, 2 water management system

would be required to enable groundwater to be managed when it was encountered.

Interruption of local groundwater flow during the bmcess of sand extracton would be

predicted to have potential to affect water levels in the adjacent wetlands if a suitable

management regime was not created.

Wetland Protection

At present there is o physical batrier to protect wetlands from the agricultural activities that
occur on Lot 1. The wetlinds remain unfenced and are subject to the effects of grazing
stock.

Unmanaged sand extraction could also lead to deterioration of the wetlands and the

vegetation on its margins. Controls to prevent this occurring could be established 1o

minimise the potential to alter the atteibutes of these wetlands with charactedstics worthy of

retenton.

Vegetation Clearing

When viewed from a regional perspective, that is within the Shire of Flarvey, the cleating of
vegetation from Lot 1 to exwact sand is unlikely to have a significant impact on the
conservation of flora or vegetation. "The vegetation/land system types are widespread across

the Swan Coastal Plain and this vegetation type is not considered threatened (Gibson et al,

1994).

Page 23
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6.5

The site lies within the Shire of Harvey, where more than 20% of the original vegetation
remains i the main agricultural area. It is likely the Inter-agency Working Group would

consider the effect of cleating the section of Lot 1 required for sand extraction and judge its

acceptabiity against the following criteria:

No deterioration in surface or groundwater catchments leading to increased salinity or

eutrophication;
+ No contribution to soil erosion, waterlogging and flooding;

The land does not provide a corridor or important stepping stone between conservation

" areas and is not an inlier to conservation areas;
»  The land has no physiographic, landscape or heritage values;

The land has no high ecological values (tate or threatened florz and fauna, biclogical

diversity, significant wetlands, representation of reserves, habitats, viability of existing

bushland, pests and weeds)

(WAPC, 2000).

Locally, the clearing of the vegetation will be completed progressively over a number of
years. Considetable areas of the same vegetation type ate available for conservation and
some are likely to be more representative of their type than the vegetation on Lot 1 as they
may not have been grazed as extensively as the vegetation on Lot 1. For example, areas

contatning these vegetation types can be found on the eastern margin of the State Forest
west of Harvey and Waroona, '

The clearing of the vegetation is not expected to degrade the land as the proposed
rehabilitation will ensure stability of the soil and maintenance of the current land use in a
sustainable manner.

It is proposed to retain a 30 metre buffer of vepetation along the southern and western

boundary of the project area. This buffer would retain existing vegetation in that zone. In

additton a 100 metre buffer width would be retained around any wetland ateas that boeder

the proposed excavation.

Declared Rare Flora

It is known that Declared Rare Flora (DRF) and Priotity Listed Flora (PLF) occur within one

(1) kilometre of the site. Itis understood that Lot 1 has not been surveyed to establish the

detail of its flora and if the nearby species are located within the site,
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6.6

6.7

6.8

Pror to commencement of excavation it is proposed to conduct a flora survey of the site.
Should any DRF or PLF be identified the management of these flora would be discussed
with the Department of Conservation and Land Management to identify methods to

conserve the flora while the sand excavation was undertaken.

Dieback

The dieback fungus (Phytopthora cinnamomi) is present as patch infections throughout the
proposed excavation zone. It is possible that the dieback fungus has spread laterally within

the sand soutce z¢ depth, in response to groundwater movement, as it is transported by water

movement in the soil.

The presence of the fungus is an issue if the excavated sand is to be placed into areas that are
currently dieback free. Without a full knowledge of the market for the sand, it is difficult to
predict if dieback will be and issue. For exarnple, sand used as residential or industrial site fil]
is unlikely to be affected by the presence of the dieback fungus in the sand. If the sand was
used for road construction, it counld be placed in ateas where the road resetve was dieback
infected or the roadside vegetation was in poor condition (or totally absent). Much of South

West Highway south of Harvey would be classified to have this status.

Fauna Protection

The retention of vegetation buffers and improvement of those buffers by vegetaton
establishment in currently cleared ateas around the boundary of the excavated area will

provide fauna with a corridor to move zround the area being excavated.

The rate of clearing of the vegetation within the excavaton zone will be limited to about
three (3) hectates per year. This rate of ciearihg will alfow for the progressive movement of
fauna away from the ptoject area and lessen the potential for loss of fauna through the

clearing operations. Timing of clearing to avoid breeding seasons will also rechuce losses of

juvende fauna,

Dust

It is unlikely that dust will be an issue in the sand extraction process. Tracks and work areas

on the site will be kept moist to provide a good operating surface for trucks and loaders.

The public roads used to access the site ate principally sealed surfaces. A short section of
Wellington Road is unsealed.  However any dust generated is not likely to affect

environmental or public health qualities in the atea, No houses front this section of

Wellington Road.
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6.9

6.10

6.11

Noise

The nearest zesidence to the proposed operations is at least 2 km away from the proposed

excavation. Operations at the face being excavated will be behind the operating work face

with respect to this residence and will present a barrier to any noise generated.

Hazardous Materials

1t is unlikely any hazardous good will be stored on site. All fuel and lubrcant requirements,

for machines retained at the site, will be transported to the site on a daily basis as part of the

daily maintenance requirernents of the machine.

Aesthetics

The work area of the excavation will be bordered by retained vegetation, which will provide

a visual screen around the operation.

In areas where excavation is complete, landforming will be undertaken and pasture
established, to limit and potential for wind erosion of the sand surface and to progress the
development of the end land use of the site. Itis expected the visual presentatian of the site

will be similar to that that currently exists within five (5) years of the commencement of the

excavation.
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7 Management of Impacts

7.1

7.2

Surface Water Flow Controls

The Leschenault Inlet Management Authority and the Water and Rivers Commission have
an objectve of developing a vegetated 50 metre buffer along the river (WAPC, 2000). It is
anticipated that development of the buffer would be a condition applied to the proposal to
extract sand as part of the statement of condition to proceed should approval from the EPA
be forthcoming, The proponents would be prepared to establish a 50 metre vegetated buffer

adjacent to the Wellesley River to meet the objectives of the repulatory authorities.

It is proposed to leave a section of the sand ridge 50 metres wide as a buffer between the
Wellesley River and the proposed excavation works, This buffer will provide a filter for
water encountered and also allow the reed beds and paperbark thickets that exist along the
boundary of the sand and cohesive floodplin soils to be matntained The buffer will also
ptovide an opportunity to maintain the quality of water enteting the Wellesley River.

The ridge will also contain any water that comes to the suzface as a result of the excavation
and enable casy management of that water. The connection of the in-pit drainage with the

local land drainage system will ensure the maintenance of water quality and preveat undue

waterlogging within the operating sand excavation.

Groundwater Hydrology

To ensure the groundwater is not. intercepted during excavation it is proposed to undertake
an extensive drilling program to establish the groundwater contours over the site. It i3
proposed the drilling would occur in August/September when the local groundwater levels
are expected to peak on an annual basis. The drilling program would also provide detailed

information on the local groundwater hydrology and cnable the relationship between

groundwater level, sodl type and topography to be better undetstood.

Based on the findings of the groundwater study, the proponent would plan exeavation of the

sand such that it would be limited to a depth one (1) metre above the groundwater level,

Water monitoting bores would be located around the periphery of the proposed excavation
zone to check that the sand extraction activities were not affecting groundwater levels

beyond the zone of direct disturbance. These levels would be monitored monthly.

However, it is expected the controls proposed will ensure that no alteration of the local

groundwater hydrology will occur. Hence the hydrological regime of the surrounding
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7.3

7.4

wetlands will not be affected and the groundwater catchment of the wetlands will remain

unchanged with respect to water quality.

Wetland Protection

The sand excavation process would be conducted in such a manner that a 100 metre (or one
(1) metre elevation) primary buffer between the wetlands and the sand extracton works,

This is consistent with WRC guidelines {(WRC, 2001}, The buffer will be fenced to ensure
stock and machinery are excluded from the wetland buffer. The location of the buffer

around each wetland is shown at Figure 3.

The water monitoring described above would also allow any influence on local groundwater
levels to be detected.

In addition, the proponents would seek to establish wetland vegeration in any aceas that

showed indications of suitable soil/moisture regimes within the buffer that are currently

cleared.

Thus it is predicted the ecological values associated with the wetlands surrounding the

proposed area for excavation.

Vegetation Clearing and Replacement

The area proposed for excavation would have been progressively cleared at a rate of three (3)
to five (5 hectares per annum, depending on the depth of sand available and the expected

market demand. The atea to be cleared will be clearly marked to ensure any vegetation to be

tetained is not disturbed.

The clearing of the area required for sand excavation will rewin some of the vegetation
currently existing on Lot 1. Removal of the remaining vegetation will not sever any
vegetation cortidors, stepping stones between conservation areas and is not an inlier block of

vegetation. Hence it should not create an unacceptable condition within the criteria

considered by the Intee-Agency Working Group.

Topsoil to a depth of 100 mm will be removed and stockpiled in windrows less than one (1)
metre in height. Where possible, the topsoil removed will be imusediately placed on areas

under rehabilitation. to ensure the quality of the topsoil is maintained.

The vepetation cleared will then be stacked for chipping. The wood chip produced will be

used to protect the completed batters of the excavation prior to the establishment of pasture

on those slopes.
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7.5

7.6

7.7

The progressive landforming and establishment of pasture following sand excavation will

ensure no soil crosion, waterlogging or local flooding will occur as a sesult of the land

cleaning and sand excavation,

Dieback Management

In the event that the dieback was an issue durng placement of the sand as fill, the client to

whom the sand was supplied would be made awate of the starus of the sand source.

Within the workings, any dust suppression would be conducted using 2 dilute phosphoric
acid produced for contro} of the dieback fungus (Phosjet), in addition to the water to lmit

the potential for spread of the dieback fungus within the excavation works.

Operaticnal Controls

It is proposed the excavation operations would work up to 12 hours per day from 0600 hes

to 1800hrs, depending on demand, from Monday to Saturday.
Al machinery used on the site would be fitted with suitable noise suppression devices.

All machinery servicing would be undestaken in a manner that ensured no contamination of

the soil occurred through spillage of fuel or lubricant.

Use of fires for disposal of vegetation or waste would not be permitted. All waste generated

on the site would be recycled (oils, filters, cardboard ctc) or disposed of at the nearest

desipnated waste disposal site.
gn P

Landforming

During and following excavation, the affected area will be reshaped to allow for
establishment of pasture on the area disturbed by excavation. The shape of the land
following landforming would be geatly undulating, in a manner similar to the flood plain
area adjacent to the Wellesley River, as the base of the excavation would follow the
undulations in the clay layer below the sand to be excavated. The final shape of the land

would be flatter than the current land surface as the depth of the sand resource increases in

elevated portions of the existing land surface.

All slopes established in the landforming process will be sufficiently flat to allow farming

operations to o¢eur on them.

The landforming will maintain the vegetation buffer around and within the excavation.
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The reshaping is expected to result in a slight ridge being formed to follow the topography
of the clayey sand that undetlies the sand to be excavated. A narrow ridge will be retained

between the excavated zone and clayey soils of the Wellesley River flood plain.

The existing land deainage system will be retained and the vegetation in the drains re-

established to provide the filtering qualities that are cutrently evident.

Final Land Use

The proposed final land use for the area is grazing of cattle. To that end the vegetation

cover proposed is a blend of clover and grasses that will stabilise the soil and provide an

economic benefit to the land owner.

Some vegetation will be retained around the edges of the ares disturbed by the excavation.
This vegetation will be fenced to prevent degradation by stock. In addition, it is proposed to
include patches of bush across the area excavated to provide shelter for the stock. ‘These

patches will be fenced to ¢nable them to mature without loss due to grazing and trampling.

It is proposed to develop the 50 metre vegetation buffer along the Wellesley River and fence
it off from stock. This vegetation will contain representative flora consistent with the
original vegetation, Similar protection of the significant wetlands within Lot 1 would also

protect the sensitive flora and vegetation communities around the wetlands.
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8 Conclusion

The proposal to establish 4 sand extraction operation on Wellington Location 1 Lot 1 can be

undertzken with minimal impact on the key eavironmental aspects within and around Lot 1

with appropriate managetment.
The key issues in the management of the sand excavation are:

The relationship between the groundwater and the wetlands surrounding the

proposed works;
s Protection of wetlands on the boundaties of Lot 1;
Known presence of Declared Rare Flora within one (1) kilometre of the site;

The perceived environmental value of the remnant vegetation on Lot 1; and

¢  The end land use of the excavated area.

We believe all of these issues can be adequately managed using recognised and widely used

excavation controls and site management,

The site does not represent any physiographic, landscape or heritage values that may be

considered signiffcant in the assessment of the acceptability of this project.

The end land use will be for grazing pasture, consistent with the current land use, with the

area subject to excavation being covered with clover and pasture grasses.

In the assessment of this project, criteria agreed by the Inter-apency Working Group have
been considered. From the assessment undertaken, it is predicted that none of the issues

included in the criteria used by the Working Group would be considered unacceptable with

respect to this project.
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Appendix B — Soil Data Sheets



GEOTECH
Geotech Soil & Aggregate Laboratory
Independen( Malerials Testing.

NATA Accredited Laboratory No. 5029

Unit 3/ 28 Major Street
Bunbury Western Australia 6230
Phone: (08} 9725 6525 Fax: (08) 9725 6262

SAND INVESTIGATION
REPORT

WELLINGTON LOCATION 1
' LOT 1, KEMERTON.

Submitted to:

David Partridge
“"White Rocks"
Brunswick Junction
Western Australia 6224

GROTECH SOIL & AGGREGATE LABORNICRY

TROLLED COPY
CON-Z@/!S/“:‘% No.Z&...



TABLE OF CONTENTS

Summary of test results.

NATA endorsed test certificates, Particle Size Distribution -
and Clay & Fine Silt tests.

Appendix 1. Soil profile of bore holes.

Appendix 2. Test pit / bore hole site locations.

GEOTECH SO & AGGREGATE LABGRRTCRY
CONTROLLED C;}EY



C

Sample No:

GEOTECH

Karemmi Pty Ltd trading as Geotech Sojl & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

Summary of Test Results

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No's: 0101-0501
0102-0502

LOCATION: Wellington Location 1, Lot 1.
Sample ID:  Sample location No's 1 - 5
Description: Silica Sand

Date Sampled: 04-06-99

] 2 3 4 5
Lab No: 0101 0201 0301 0401 0501
0102 - 0202 0302 0402 0502

Particle Size Distribution (AS 1289 3.6.1)

- Sieve  150.0 100 100 100 100 . 100
75.0 100 100 100 - 100 100
37.5 100 100 100 100 100
19.9 100 100 100 100 100
9.5 100 100 100 100 100
4.75 100 100 100 100 100
2.36 100 100 100 100 100
1.18 100 100 100 100 100 -
9.600 95 94 94 93 88
0.425 75 75 61 57 52
0.300 37 - 38 19 17 19
9.150 5 5 3 -2 3
0.075 2 1 P 1 1

Clay & Fine Silt - Settling Method (AS 1141.33)

3 2 4 3 4
Sampling
Test Pit Depth (m): 1.4 1.4 1.2 1.2 1.2
GEOTECH SO & AGGREGATE LABURATORY
CONTROLLED COPY
DATE 2SS .. No.b.......



GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory
ACN No 078 149425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6325 Facsimile (08) 9725 6262

NATA Accreditation No 5029

Summary of Test Results

CLIENT:  David Partridge

PROJECT: Sand Investigation
LOCATION: Wellington Location I, Lot 1,
Sample ID:  Sample location No's 6 - 10
Description: Silica Sand

JOB No: 0939
Lab No's: 0601-1001
0602-1002

Date Sampled: 04-06-99

" Sample No- 6 7 8 9 10
Lab No: 0601 0701 0801 0901 1001
0602 0702 0802 0902 1002
Particle Size Distribution (AS 1289 3.6.1)

“Sieve  150.0 100 100 100 100 - 100
750 100 100 100 100 100
37.5 100 100 100 100 100

. 19.0 100 100 100 100 100
95 100 100 100 100 100

4.75 100 100 100 100 100

236 . 100 100 100 100 100

1.18 100 100 100 100 100

0.600 90 - 94 93 91 - 97

0.425 58 74 69 6 19

0.300 20 35 29 24 38

0.150 3 4 4 3 4

0.075 P I I 2

Clay & Fine Silt - Settling Method (AS 1141.33)
3 ] I 1 3
Sampling
Test Pit Depth (m): 1.3 1.4 1.2 1.4 1.5
GEOTECH SORL & AGGRIGATE LABORATORY

CONTROLLED COPY
DATE. B4 No. b



GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 0101
LOCATION: Wellington Location 1, Lot 1. Date Tested: 04/05-06-99
Sampleld:  Sample location No |

Sampie Description:Pale grey white silica Sand
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Particle Size (mm)
Sieve Size (mm} % Passing
150 - 100
75.0 100
37.5 - 100
19.0 100
2-?5 ;gg GHOTECH SO & AGGRIGATE LABORATORY
2.36 100 CONTR/O}_LED COPRY
1.18 100 B84 No.G.......
0600 05 DATE. %! .
0.425 75
0.300 37, .
0.150 5
0.075 2 @
NOTE: Sampled by GEOTECH.
: National Association of Testing

ﬁ/\ Authorities, Australia
Approved Signatory X7 "_)“‘ (G. Barten) Date: /5_/5/?‘? NATA ENDORSED DOCUMENT



GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facshmile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 020]
LOCATION: Wellington Location 1, Lot 1. Date Tested: 04/05-06-99

Sample Id:  Sample location No 2
Sample Description:Pale yellow grey silica Sand

f [ O U SR S RPN Roval (U Rk g - 1 "PUDGURRIRE SV I N
B [ 1 iy 37 (ST i i Bk s iy s gy
9% Sl g g g 20 6 [ S 0 . [ g 3 ot i i Iy el v
) -

HIA |

% Passing

! {1 1

Particle Size (mm)

Sieve Size (mm) %o Passing
150 100
75.0 100
37.5. 100 :
19.0 100 -
GROTECH SOIL & AGGREGATE LABORATORY

9.5 100

475 100 CONTROLLED. COPY
2.36 100 pATEZ%(6/% No..b.....

1.18 g0 PATE.CLLLL
0.600 94

0.425 75

0.300 38

0.150 5

0.075 ] %

NOTE: Sampled by GEOTECH.
’ National Association of Testing
Authorities, Australia

Approved Sienuwrv@ (v Rarten) Date: //X'z /‘i? U S




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1
CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 0301
LOCATION: Wellington Location i, Lot 1. Dafe Tested: 04/05-06-99

Sample Id:  Sample location No 3
Sample Description:Pale grey silica Sand

R R

9 4

&Y

70 4

0 I e I E

% Passing

40 4

1 I

W0 4

LN

o1 ‘ | 10 L

Particle Size {mm)

Sieve Size (mm) % Passing
150 - : 100
75.0 100
37.5 . 100
16.0 100 :
95 100 - GEOTECH SOIL & AGGREGATE LABORATORY
48 0 CONTROLLED COPY
118 o DATEZY/E(1. No..t....
0.600 04
0.425 61
0.300 : 19

0.150 3
0.075 ] m

NOTE: Sampled by GEOTECH.
' National Association of Testing

@ Authorities, Australia
Approved Signatory7 1 (G Bmen Date: B/ NxTa ENDORSED DOCUMENT




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory
NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION

AS 1289 3.6.1°

CLIENT:  David Partridge JOB No:
PROJECT: Sand Investigation Lab No:
LOCATION: Wellington Location 1, Lot 1.
Sample Id:  Sample location No 4

Sample Description:Pale grey white silica Sand
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9939
0401
Date Tested: 04/05-06-99
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Particle. Size {mm)

Sieve Size (mm) % Passing

150 100

750 100
37.5 100
19.0 100
9.5 100
4.75 100
2.36 ‘ 100
1.18 100
0.600 93
0.425 , 57
0.300 17
0.150 2
0.075 ]

NOTE: Sampled by GEOTECH.

e

Approved Sipnamrvm. {3, Barterm I)ﬁfpr/K/Z/?‘?'

GEOTECH SO & AGGREGATE LABORATORY

CONTROLLED CORY
DATEZ/S(1  No.L .

&

National Association of Testing
Aunthorities, Australia
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GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory
NATA Accreditation No 5029 ACN No 078 149 425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand investigation Lab No: 0501
LOCATION: Wellington Location 1, Lot 1, Date Tested: 04/05-06-99

Sample Id:  Sample jocation No 5
Sample Description:Pale grey white silica Sand
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% Passing

e 0.1 i

Particle Size (mm)

Sieve Size (mm) % Passing
150 100
75.0 100
37.5 100
19.0 100
9.5 100 GHOTECH SOIL & AGGREGATE LABURATORY
236 100 CONTROLLED COPY
1.18 100 DATEZES/M: No..&.......
0.600 83 T R
0.425 52 .
0.300 19. -

0.150 3
0.075 ! [@
NOTE: Sampled by GEOTECH.
' National Association of Testing
Authorities, Australia

e
Approved Siguamryfﬂz/‘”‘” > (G. Barlen) Dﬂ‘ﬂ/é/f i NATA ENDORSED IO IMENT




GEOTECH

Karemmi Pty Ltd trading as Gedtech Soil & Agpregate Laboratory
ACN No 078 149 425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Tetephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

CLIENT:

PROJECT:
LOCATION: Wellington Location 1, Lot 1.
Sample Id:
Sample Description:Pale grey white silica Sand
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NATA Accreditation No 5029

David Partridge
Sand Investigation

Sample location No 6
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JOB No:
Lab Ne:
Date Tested: 08/09-06-99

PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1

9939
0601
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e

Sieve Size (mm)

150
75.0
375
19.0
9.5
4.75
2.36
1.18
0.600
0.425
0.300
0.150
0.075

NOTE: Sampled by GEOTECH.

Approved Sianator'v///’/ga“\. {G. Bartem) Date: /5/5/5?

Particle Size (mm)

% Passing

100
106G
100
100
100
100
100
100
90
58
20
3

I

GEOTECH S0L 3 A(.)(,Q{;“(:',Aﬂ LABURAE)R‘{ : |
CONTROLLED COPY

DATE 2/, NO b

National Association of Testing
Authorities, Australia
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GEOTECH

 Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Uniit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1

CLIENT: David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 0701
LOCATION: Wellington Location 1, Lot 1. Date Tested: 08/09-06-99

Sample 1d:  Sample location No 7
Sample Description: White silica Sand
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1.0 0.0 0.1
Particle Size (mm)

t 10 N 1))

Sieve Size (mm) Yo Passing
150 160
75.0 | 100 L
37.5 100 GEOTECH SOUL & AGGREGATE (ABURATORY
55 1% CONTROLLED COPY
4.75 100 DATEZSL/.. NO.6........
2.36 100
1.18 100
0.600 94
0.425 74
0.300 35

0.150 4
0.075 ] @

NOTE: Sampled by GEQTECH.
) National Association of Testing

@\ : Authorities, Australia
API)I’DVEd Signa!ery ’4} - {G. Barten) Date: /é/d/f? ATAMA Y RIFUAITIETTT TS T3 AR TT




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425

Unit 3/ 28 Major Sireet, Bunbury Western Australin 6230
Telephone (08) 9725 6525 Facsimile (08) 5725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION

AS 1289 3.6.1
CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 0801
Date Tested: 08/09-06-99

LOCATION: Wellington Location 1, Lot 1.
Sample ld:  Sample location No §
Sample Description:Pale grey silica Sand
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% Passing
Z
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401 0.01 0.1
Particle Size {(mm)

Sieve Size (mm) % Passing
150 ‘ - 100
75.0 100 ' o
37.5 100 GEOTECH SOIL & AGGREGATE LABORATORY
0 100 . CONTROLLED:COPY
475 10 . DATEX/A/. No.é...
2.36 100
1.18 100
0.600 93
0.425 69
0.300 29

0.150 4
0.075 ] m

NOTE: Sampled by GEOTECH.
* National Association of Testing

%@\ Authorities, Australia
Approved Sipnatory ¥77 - (G. Barten) Date: /5/[ /54 NATA ENTXIRSED DOCTIMENT




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACUN No (078 149 425
Unil 3/ 28 Major Streel, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION

AS 1289 3.6.1
CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 0901

LOCATION: Wellington Location 1, Lot |, Date Tested: 08/09-06-99

Sample Id:  Sample location No 9 -
Sample Description:Pale grey white silica Sand
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Particle Size {(mm)

Sieve Size (mm) - % Passing
150 , 109
75.0 100 ‘
317.5 100 : .
190 100 - GEOTECH SO & AGGRIGATE LABURATORY
2. 100 CONTROLLED COFY
1.18 100
0.600 4!
0.425 : 63
0.300 24
0.150 3

0.075 ] m

NOTE: Sampled by GEGTECH.
' National Association of Testing
Authorities, Australia

Approved Sigf‘ﬂfor}'/@é ; — (G. Barten) Date: /6/6 /5,[5EM_._ N AT EAIMIDRETY YW AT




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6523 Facsimile (08) 9725 6262

TEST CERTIFICATE

PARTICLE SIZE DISTRIBUTION
AS 1289 3.6.1

CLIENT:  David Partridge JOB Noe: 9939
Lab No: 1001

PROJECT: Sand Investigation
LOCATION: Wellington Location 1, Lot 1. Date Tested: 08/09-06-99

Sample 1d: | Sample location No 10
Sample Description:Pale grey white silica Sand
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% Passing

o L RIS SR
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Particle Size {mm)

Sieve Size {mm) % Passing
150 100
75.0 100 -
37.5 100 '
03 % CONTROLLED COPY
236 w0 DATEZ4/A.. No.G.. .
1.18 100 '
0.600 97
0.425 79
0.300 38
0.150 4
0.075 2

NOTE: Sampled by GEOTECH.

i

Anproved Signatory m {G. Barten) Date: /6/5 /7?

R

National Association of Testing
Authorities, Australia
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GEOTECH
Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No (78 149 425
Unit 3/ 28 Major Streel, Bunbury Western Australia 6230
Telephone (08) 9725 6523 Facsimile {08) 9725 6262

TEST CERTIFICATE
CLAY & FINE SILT - SETTLING METHOD
AS 1141.33
CLIENT: David Partridge _ Job No: 9939
PROJECT: Sand Investigation Lab No: 0102-0502

LOCATION: Wellington Location 1, Lot 1. Date Tested: 04/09-06-99

Sample ID:  Sample location No's 1 - 5
Deseription:  Silica Sand

. Sample No: i 2 3 4 5
Lab No: 0102 0202 0302 0402 0502
% VOLUME OF
CLAY & FINE SILT: 3 2 4 3 4
GEOTECH SOIL & AGOLRIGAT LABORATORY
CONTROLLED COPY

R

National Association of Testing
Authorities, Australia

ﬁ/)ﬂ, ol

NOTES: Sampled by GEOTECH.




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accereditaiion No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

CLAY & FINE SILT - SETTLING METHOD
AS 1141.33

CLIENT: David Partridge Job No: 9939
PROJECT: Sand Investigation Lab No: 0602-1002
LOCATION: Wellington Location 1, Lot 1. Date Tested: 09/10-06-99
Sample ID:  Sample location No's 6 - 10

Description: Silica Sand

: Sample No: 6 7 8 9 10
" Lab No: 0602 0702 0802 G902 1602
% VOLUME OF N
CLAY & FINE SILT: 3 1 1 1 3
GEOTECH SOL & AGGREGATE LABURATORY
CONTROLLED COpPY
DATE28/6/5.. No.6. .

NOTES: Sampled by GEOTECH.
‘ Nattonal Association of Testing

Authorities, Australia

Anproved Sigllzl!ﬂry:,@\/—\ “““““ {G. Barien)  Date: gé/{/% NATA ENDORSEP DOCUMENT




A'ppendix 1

SOIL PROFILE OF BORE HOLES

GEOTECH SOIL & AGLREGATE LABORATORY .

CONTROLLED Copy
" DATEZM4 (0. No. 6

---------------
.............



GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory
NATA Accreditation No 5029 ACN No 078 149 425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 1101
LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99

Site Location: Bore hole No 1.

'-?Bore Hole Depth (m) Soil Descri‘prtian
| 0.0-1.0 Pale grey Sand
1.0-2.0 Pale grey Sand. '
2.0-3.0 Pale grey Sand
3.0-4.0 Grey fine Sand
4.0-5.0 Grey clayey Sand
5.0-6.0 Grey clayey Sand
©6.0-7.0 Grey clayey Sand
7.0-8.0 Dark grey hez.wy clay Sand
3.0-9.0 Dark grey fine Sand |
9.0 - 10.0 Dark grey fine Sand  GEOTECH SOIL-& AGGREGATE LABORATORY
10.0-11.0 Dark grey fine Sand CONTFE({)LLED COPRY
11.0-12.0 Dark grey fine Sand DATEZ@/?? NOC’ """"""
Nofes:

1) Hole terminated at 12.0m

Approved Signalor :/@w (. Barten) Date: /6{‘{ ?__#h
. 7 -




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No (078 149425

Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 1201
LOCATION: Wellington Location 1, Lot 1. Date Lopgged: 15-06-99
Site Location:Bore hole No 2. -
}Bore Hole Depth (lﬁ) Soil Description
0.0-1.0 Pale grey white Sand
1.0-2.0 Yellow fine Sand
2.0-3.0 Yellow fine Sand
30-40 Yellow grey fine Sand
40-50 Grey Sand
5.0-6.0 Dark brown grey Sand, some heavy green clay.
6.0-7.0 Green grey sandy Clay
7.0-8.0 Crey clayey Sand
8.0-9.0 Grey clayey Sand
9.0-10.0 Dark grey black sandy heavy Clay GEOTECH SOI & AGOIEGATE LABORATORY
10.06-11.0 Dark grey Sand CONTHOLLED COPY
11.0-12.0 Grey Sand DATEZ(8/%.... No.&.......
Nofes:

1} Hole terminated at 12.0m

f %%"”_._ (G. Barten} Date: [z‘,(/{{%?

Approved Signatory ;



GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) Y725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT: ‘David Partridge JOB No: 9939
PROQJECT: Sand Investigation Lab No: 1301
LOCATION: Wellington Location I, Lot 1. Date Logged: 15-06-99
Site Location:Bore holg No 3.
: Bore Hole Depth (m) Soil Description
0.0-1.0 Pale grey white Sand
1.0-2.0 Pale grey white Sand
2.0 -3.0 Pale grey white Sand
3.0-4.0 : Grey Sand
4.0-5.0 Dark grey clayey Sand / heavy grey Clay
50-6.0 Dark grey clayey Sand
6.0-7.0 Dark grey black sandy Clay
7.0-8.0 Pale grey Sand
8.0-9.0 Grey Saﬁd
9.0-10.0 Gresf Sand, with a presence of clay fines.
10.0-11.0 Grey Sand, with a presence of clay fines. EEOECH SOL & AGGREGATE LABORATORY
11.0-12.0 Grey Sand, with a presence of clay fines. DS]’?L?&??I; LESO%OPY
Notes: |

[} Hole terminated at 12.0m

Approved Signalory @\—/“\ {G. Boarten) Date Mim

i
LA |
s




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Linit 3/ 28 Major Street, Bunbury Weslern Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT:  David Partridge JOBNo: 9939
PROJECT: Sand Investigation Lab No: 1401

LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99

Site Location:Bore hole No 4.

Bore Hole Depth (m) - Soil Description
00-1.0 Pale grey white Sand
1.0-2.0 Pale grey white Sand
2.0-3.0 Pale grey white Sand.
3.0-4.0 Dark grey brown Sand, with a presence of iron stained

sandstone.
4.0-50 Dark brown fine Sand, with a presence of grey clay.
5.0-6.0 Gréy Sand / heavy grey Clay
6.0-7.0  Grey sandy Clay
{
7.0-8.0 Dark grey sandy heavy Clay
8.0-9.0 Black sandy heavy Clay
9.0-10.0 Dark grey Sand _
10.0-11.0 Grey Sand GEOTECH SOIL & AGGREGATE LABURATCRY
1.0-12.0 Grey Sand LRS?LLED COPY
DATEZSE/M.. No.G........
Notes:

I} Hole terminated at 12.0m

Approved Signalory :/m"" {(G. Barten) Date: _/_{_{ﬁw/?f_q
] 7 -




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACNNo 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT:  David Partridge JOBNo: 9939
PROJECT: Sand Investigation Lab No: 1501
LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99
Site Location:Bore hole No 5.
: Bore Hole Depth (m) Soil Description
0.0-1.0 Grey Sand
1.0-20 Pale grey white Sand
20-3.0 Grey Sand
3.0-40 Dark brown black iron stained Sand, with a presence of
small sandstone particles.
40-50 Grey brown Sand, with a presence of iron staining.
5.0-6.0 Sandy grey heavy Clay
6.0-7.0 Grey sandy Clay .
7.0-8.0 Pale grey Sand
8.0-9.0 Grey Sand ,
9.0-10.0 Grey Sand o GEOTECH SOL & AGGREGATE LABURATORY
100-11.0 Dark grey clayey Sand CONTHOLLED COPY
- | DATEZE/SM.... No..&.....
11.0-12.0 Dark grey clayey Sand ' :
Notes:

1) Hole terminated at 12.0m

Approved Signalory ,5\;_/‘/7*/\ (C. Barten) Date: /é(é /57
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GEOTECH

Karemmi Pty Lid trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SO1L PROFILE OF BORE HOLE

CLIENT:  David Partndge JOB No: 9939
PROJECT: Sand Investigation Lab No: 1601
LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99
Site Location:Bore hole No 6.
:Bore Hole Depth () Soil Description
00-10 Grey Sand
1.0-2.0 ' Grey Sand
2.0-3.0 Pale grey white Sand
3.0-40 Pale grey white Sand
4.0-5.0 Pale yellow brown Sand, with a presence of
small sandstone particles.
5.0-6.0 Brown Sand :
6.0-7.0 Dark brown iron stained Sand
7.0-8.0 Grey clayey Sand
8.0-90 Crey sandy heavy Clay
9.0-10.0 Pale grey Sand .
10.0-11.0 Grey Sand GEOTECH SOL & AGGREGATE LABORATORY
ll.b -12.0 Grey clayey Sand CONTROLLED COPY
DATE2#/6/1.. No..G.......
Notes:

1) Hole terminated at 12.0m

P

Approved Signatory - ﬂ@v\ (G. Barten) Dale: /é?/é[if___m____
{/ ‘
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GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT:  David Partridge JOB No: 9939
PRGJECT: Sand Investigation Lab No: 1701
LOCATION: Wellington Location 1, Lot 1. Date Logpged: 15-06-99
Site Location:Bore hole No 7.
, Bore Hole Depth (m) Soil Description-
0.0-1.0 Pale grey Sand
1.0-2.0 Pale grey Sand
20-3.0 Yellow orange Sand, with a presence of small
sandstone particles.
3.0-4.0 Pale yellow Sand
4.0-5.0 Pale grey Sand
5.0-6.0 Pale grey Sand
6.0-7.0 Grey clayey Sand
7.0-8.0 Grey clayey Sand
8.0-9.0 Dark grey clayey Sand
9.0~ 10.0 Grey Sand
10.0-11.0 Pale grey Sand GEOTECH SO & AGGREGATE LABORATORY
11.0-12.0 Grey brown Sand CONTROLLED COPY
DATEZS/4 5. No. &
Notes: |

1) Hole terminated at 12.0m

ApprovedSigsmtory:U/ "‘//\/;f\, (G. Barlen) Date: /{56597 o



GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT:  David Partridge JOB No: 9939
PROJECT: Sand Investigation L.ab No: 1801
LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99

Site Location:Bore hole No 8.

JBore Iole Depth (m) Soil Description
0.0-1.0 - " Pale grey white Sand
1.0-2.0 Pale grey white Sand
2.0- 3;0 Yellow brown Sand, with a presence of small
sandstone particles.
3.0-40 Yellow Sand
4.0-5.0 Yellow Sand
3.0-6.0 Pale yellow grey Sand
6.0-7.0 Pale yellow grey Sand
7.0-8.0 Pale yellow grey Sand
8.0-9.0 © Pale yellow grey clayey Sand
9.0-10.0 Grey sandy heavy Clay
10.0-11.0 Grey Sand :
- . . GEOTECH SOIL & AGGREGATE LABORATORY
11.0-12.0 Pale grey white Sand CONTHOLLED COPY
DATE ... NO. G
Notes:

1) Hole terminated at 12.0m

'/,

Approved Signatory (QM (G. Barten) Date : /5/5 /?? -

/




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
Unit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT: David Partridpe JOB No: 9939
PROJECT: Sand Investigation Lab No: 1901
LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99
Site Location:Bore hole No 9. ‘
‘Bore Hole Depth (in) Soil Description
0.0-1.0 Palc grey white Sand o
1.0-2.0 Pale grey white Sand
2.0-3.0 Yellow Sand
30-40 Pale yellow Sand
4.0-5.0 Pale yellow grey Sand
50-60 Grey Sand
6.0-7.0 Pale grey Sand
7.0-8.0 Grey clayey Sand
8.0-9.0 Dark grey sandy heavy Clay
9.0-10.0 Pale grey Sand
10.0-11.0 | Pale grey Sand . |
11.0-12.0 Grey Sand éffgﬁ 15% (&) AGGREGATE LABURATORY
LLED COPY
Notes: DATEZS6 5. No..G......

1) Hole terminated at 12.0m

Approved Signatory !@/—\, {G. Barten) Dale: /_6/6/?7 "




GEOTECH

Karemmi Pty Ltd trading as Geotech Soil & Aggregate Laboratory

NATA Accreditation No 5029 ACN No 078 149 425
{nit 3/ 28 Major Street, Bunbury Western Australia 6230
Telephone (08) 9725 6525 Facsimile (08) 9725 6262

TEST CERTIFICATE

SOIL PROFILE OF BORE HOLE

CLIENT: David Partridge JOB No: 9939
PROJECT: Sand Investigation Lab No: 2001
LOCATION: Wellington Location 1, Lot 1. Date Logged: 15-06-99

Site Loeation:Bore hole No 10.

"?Bore Hole Depth (m) Seil Description
S 0.0-1.0 Pale grey Sand
1.0-20 Pale grey Sand
2.0- 3.0 Grey brown Sand, with a presence of small
sandstone particles.

3.0-4.0 Grey Sand

4.0-5.0 Heavy blue grey Clay

5.0-6.0 Dark grey clayey Sand

6.0-7.0 " Grey Sand

7.0-8.0 Grey Sand

8.0-9.0 Grey Sand, with a presence of clay fines.

9.0-10.0 Grey Sand, with a presence of clay {ines.

10.0-11.0 Grey Sand, with a presence of clay fines.

11.0-12.0 Grey brown Sand GEOTECI'!SQE.&A éGQEGAE"MB()QATOEY-.

| CONTROLLED COPY

Notes: | DATE.2¢/6(17.. NO%OPY

1} Holeterminated at 12.0m

Approved Signatory : ,-@“\ {G. Barten} Date : (f:/[(/?(i e
i/ 7/ ‘ '




Appendix 2

TEST PIT/BORE HOLE
SITE LOCATIONS

GROTECH SO & AGGREGNTE LISCRATORY
CONTROLLED COPY

-------------
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Karemsnd Pty Ltd trading as Geotech Soil & Aggregste Laboratory
NATA Accreditation No 302% ACN Np (78 142 425
Unit 37 28 Major Sweet. Busbury Western Ausiralia 6230
Telephone {08) §725 657¢ Facsinile {08 9725 6262
) , .
SKETCH OF SITE LOCATIONS
CLIENT:  David Partrjdge Job No: 9939
PROJECT: Sand Investigation Lab No: 1410
LOCATION: Wellington Location !, Lot 1. Date Tested: (4-06-99
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ELECTRIC FRICTION-CONE PENETROMETER Date: 26/04/02

Client: HAMMOND WORTHINGTON LAWYERS Probe No.: A
Project: DAVID PARTRIDGE Job Number: (FILE # 36206/018)
Location: WELLINGTON LOT 1 R
Co-ordinates: 0386822 E 6327328 N
Tip Resistance {Mpa)} o Friction Ratio (%)
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ELECTRIC FRICTION-CONE PENETROMETER
Client: HAMMOND WORTHINGTON LAWYERS

Project: DAVID PARTRIDGE

Location: WELLINGTON LOT 1

Co-ordinates: 0387008 E 6327297 N

Date: 26/04/02
Probe No.: B
Job Number; (FILE # 36206/018)

R.L.:

Tip Resistance (Mpa) o Friction Ratio (%)
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Tested in acoordance with AS 1289.6.5.1 - 1999




ELLECTRIC FRICTION-CONE PENETROMETER
Client: HAMMOND WORTHINGTON LAWYERS

Project: DAVID PARTRIDGE

Location: WELLINGTON LOT 1

Co-ordinates: 0386785 £ 6327417 N

Date: 26/04/02

Probe No.: C
Job Number: (FILE # 36206/018)

R.L.;

Tip Resistance (Mpa)

Friction Ratio {%)
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Tested in accordance with AS 1289,6.5.1 - 1999




ELECTRIC FRICTION-CONE PENETROMETER
Client: HAMMOND WORTHINGTON LAWYERS

Project: DAVID PARTRIDGE

Location: WELLINGTON LOT 1

Co-ordinates: 0386560 E 6327508 N

Date: 26/04/02

Probe No.: D

Job Number: (FILE # 36206/018)
R.L.:

Tip Resistance {Mpa)

Friction Ratio (%}
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ELECTRIC FRICTION-CONE PENETROMETER Date: 27/04/02

Client: TAMMOND WORTHINGTON LAWYERS Probe No.: E

Project: DAVID PARTRIDGE Job Number: (FILE # 36206/018)

Location; WELLINGTON LOT ! RL.
Co-ordinates: 0386784 E 6327594 N
Tip Resistance (Mpa) Friction Ratia (%)
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ELECTRIC FRICTION-CONE PENETROMETER Date: 27/04/02

Client: HAMMOND WORTHINGTON LAWYERS Probe No.: F
Project: DAVID PARTRIDGE Job Nutnber: (FILE # 36206/018)
Location: WELLINGTON LOT | R.L.
Co-ordinates: 0387026 £ 6327835 N
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ELECTRIC FRICTION-CONE PENETROMETER

Client: HAMMOND WORTHINGTON LAWYERS

Project: DAVID PARTRIDGE
Location: WELLINGTON LOT 1

Co-ordinates: 0387237E 6327835 N

Date: 27/04/02
Probe No.: G
Job Number: (FILE# 36206/018)

R.L.:

B

Tip Resistance {Mpa)
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ELECTRIC FRICTION-CONE PENETROMETER Date: 27/04/02

Client: HAMMOND WORTHINGTON LAWYERS Probe No.: H
Project: DAVID PARTRIDGE Job Number: (FILE # 36206/018)
Location: WELLINGTON LOT 1 _ R.L.:
Co-ordinates: 0387077 E 6327906 N
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ELECTRIC FRICTION-CONE PENETROMETER
Client: HAMMOND WORTHINGTON LAWYERS

Project: DAVID PARTRIDGE

Location: WELLINGTON LOT |

Co-ordinates: 0387064 E 6328207 N

Date: 27/04/02

Probe No.: 1

Job Number: (FILE # 36206/018)
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Tip Resistance (Mpa} - Friction Ratio {%)
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ELECTRIC FRICTION-CONE PENETROMETER Date: 27/04/02

Client: HAMMOND WORTHINGTON LAWYERS Probe No.: I
Project: DAVID PARTRIDGE Job Number: (FILE # 36206/018)
Location: WELLINGTON LOT | R.L.
Co-ordinates: 0386867 E 6328213 N
Tip Resistance (Mpa) Friction Ratic {%)
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IN THE SUPREME COURT OF WESTERN AUSTRALIA

BETWEEN:

DAVID PARTRIDGE PTY LTD

CIV 1413 0of 1999
Consolidated with CIV 1887 of 2000

(ACN 008 718 750)

and IAN PARTRIDGE PTY LTD (ACN 008 719 506) First Applicants

AND

DAVID WALTER PARTRIDGE

ELIZABETH RONA MACKAY

PARTRIDGE

MICHAEL STEPHEN PARTRIDGE

DAVID PARTRIDGE PTY LTD

AND

Second Applicants

WESTERN AUSTRALIAN LAND AUTHORITY Respondent

(Action consolidated by order dated 3 July 2000)

WITNESS STATEMENT OF JOHN DELL

Date of document:
Date of filing:
Filed on behalf of:

Prepared by:

McLEODS

SOLICITORS

220-222 STIRLING HIGHWAY
CLAREMONT WA 6010

the Respondent

Telephone: 9383 3133
Facsimile: 9383 4935
Reference: McL/B12 8882

My full name is John Dell.

My address is 3A York Street, Inglewood in the State of

Western Australia.

I have made all enquiries within the time available

which I consider to be desirable and appropriate to this

FAUNA



case and no matters of significance which I consider to
be relevant have, to my knowledge, been withheld from

the court.

The scope of this evidence relates to a request from the
lawyers for the Respondent to provide evidence on the

following:

. My professional qualifications and expericnce as

an Environmental Officer,

. My employment with and the general process
procedures adopted by the Environmental
Protection Authority (EPA) and the Department
of Environmental Protection (DOE) as part of
environmental assessments carried out under
Part IV of the Environmental Protection Act in

operation in mid 1997,

J The assessment of fauna and fauna habitat
values for local and regional significance in

1997.

J The work of consultants providing expert advice

in relation to fauna for the Applicants.

I have been employed by the Department of the
Environment (as it now is) since June 2000 asan
Environmental Officer. 1T was previously employed at
the WA Museum in the Biogeography and Ecology
section of the Department of Terrestrial Vertebrates and
was Involved 1n State-wide faunal surveys for
approximately 28 years. Part of this work included
conducting research projects relating to fauna

assemblage surveys on the Swan Coastal Plain, My



curriculum vitae setting out my qualifications and
experience and a list of publications, scientific papers,
reports and books in respect of which I was the author

or co-author is annexed hereto as Annexure 1.

My main work duties in the Terrestrial Ecosystems
Branch of the EPA Service Unit are to provide
competent professional advice to the
EPA/DoE/Government on terrestrial biodiversity policy
and biodiversity conservation issues particularly
pertaining to terrestrial fauna. I do this through a variety

of mechanisms, including:

. EPA policy/guidelines development including:
EPA Guidance Statement No 56 Terrestrial
Jauna surveys for environmental impact
assessment in Western Australia. (Copies are

available on EPA website).

. Biodiversity advice to the EPA on site-specific
EIA and planning proposals (including region
plans), and review of EIA scoping documents,

consultant reports and EIA reports.

. Bush Forever biodiversity conservation advice
and implementation through EPA and

interagency committee processes.

. Bioregional scale biodiversity conservation
planning (Bush Forever / proposed System 6
update (‘Country” Bush Forever) /EPA System

recommendations).

. Biodiversity input to Regional Planning Schemes

(e.g. EPA involvement in the Greater Bunbury



10

Region Scheme) and Terrestrial biodiversity

input to NRM Regional Strategies.

I am instructed that my evidence is specifically required
to evaluate the fauna, fauna habitat and conservation
values that could be impacted if the hypothetical sand
mining operation which I understand the Applicants in
this matter propose could have been carried out on Lot 1
Wellesley Road, Kemerton (Lot 1) in 1997 (the
proposal) had Lot 1 not been resumed for the purposes

of the Kemerton Buffer Zone.

I am advised that the proposal is described as the
hypothetical extraction of 10 million cubic metres of
sand from Lot 1 specifically from the parts of Lot 1
vegetated by Bassendean Central and South vegetation,
such sand to be extracted at the rate of 200,000 cubic

metres per annum.

I am currently employed within the Terrestrial
Ecosystems Branch of the Policy and Coordination
Division of the Department of the Environment. There
are 4 people within this Branch. This Branch provides
terrestrial (other than marine) biodiversity advice to the
EPA with respect to proposals referred to the EPA
pursuant to the Environmental Protection Act 1986. 1
consider proposals and provide information and
comment on the local and regional fauna, fauna habitat
and conservation values of project areas and the impact

the proposal could have on these values.

I consider that if the proposal had been referred to the
DEP for assessment under the Environmental Protection

Act 1986 in 1997, the issues in relation to fauna and



faunal habitat and related fauna conservation values that

would have been relevant to Lot 1 would be as follows:

° the lot was hkely to support populations of
native fauna based on fauna known to occur in
the Kemerton area. A copy of vertebrate fauna
assessments of the Kemerton Silica Sands
Project Area in December 1992-December 1993
are annexed hereto as Annexures 2 and 3 and
copies of Kemerton Fauna Studies and Reviews

are annexed hereto as Annexures 4 and 5.

. the lot was likely to support populations of
Specially Protected fauna. A copy of the Wildlife
Conservation (Specially Protected Fauna) Notice

1996 is annexed hereto as Annexure 6.

. the lot was likely to support populations of
CALM Priority listed fauna.. A copy of CALM’s
Priority Fauna List as at February 1996 is

annexed hereto as Annexure 7.

. the lot was likely to be part of an area of
bushland which supported a relatively intact
assemblage of species which had declined
regionally on the Coastal Plain. Copies of
background papers are annexed hereto as

Annexures & and 9.

11 In relation to fauna and faunal habitat issues, I am of the
view that in order to enable the DEP (now DOE) and
ultimately the EPA to assess the proposal, the proponent
would have had to prepare a fauna and fauna habitat report

on the lot and an assessment of the local, regional and
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national conservation values of the lot for the DEP’s

consideration.

I visited Lotl on 16 September 2004 and spent

approximately seven hours traversing parts of the Lot by

vehicle and foot. During this site inspection I made notes

on the habitats present and vertebrate fauna identified.

Although this information is limited because the entire site

was nor traversed and only a single visit was made, the

following vertebrate fauna were recorded:

-Birds 42 species

-Native Mammals 3 species
-Reptiles 2 species
-Amphibians 5 species.

Accordingly, the information and comment below are
based on data obtained by me on 16 September 2004,
aerial photography interpretation, and reference to a
series of reports and publications. The reports and
publications are previously referred to as Annexures
2,3,4,and 5 and two other publications annexed hereto
as Annexures 8 and 9. In the context of a hypothetical
assessment of this case, I have the following comments

to make in relation to my inspection:

An assessment of the conservation values of Lot 1 1s
currently limited as there is not adequate specific area
information available for Lot 1, i.e. flora, vegetation
and fauna data. However, regional information, the
limited site specific information on the Lot and other
data on the Coastal Plain and the Kemerton Bushland

indicate the following:



e The Bassendean Dune uplands and sumplands
support the most intact areas of vegetation.

° The upland habitat remnants of the Lot have
high conservation values for terrestrial
vertebrate fauna. These habitats support a
large assemblage of terrestrial vertebrate
fauna many of which, especially habitat
specialist species, are supported exclusively
by resources of these habitats, Other species
ulilize these habitats together with adjacent
areas as feeding and or breeding areas.

J The Lot supports a series of wetlands and
wetland habitats associated with the edges of
the sand rises (receiving their moisture from
water percolating from them) probably best
described as paluslopes. These areas provide
habitat for breeding frogs and are likely to
contain significant terrestrial fauna.

. Lot 1 is part of a naturally vegetated ecast/west
and north/south ecological linkage from the
larger Kemerton bushland to the Wellesley
River system.

. Lot 1 is part of the large and diverse area of
bushland remaining at Kemerton. The large
size and diverse range of
landforms/vegetation are key factors in the
area’s significance and ability to support the
wide range of fauna that have been recorded

from the area.

13 I am familiar with the faunal values of the Kemerton

area and prepared a background paper in September
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2000 for the EPA titled “A Draft Summary Assessment
of the Fauna Values of the Kemerton Bushland™. This
report 1s annexed hereto as Annexure 10. I have
previously visited areas within the Kemerton bushland

as follows:

. the proposed Goyder sand extraction operation

in September 2000,

. the Kemerton Silica Sands operation in

September 2000,

* the Giacct extension to sand mining operation in

September 2000

and wrote a briefing report on these sites for the EPA
titled “Brief Summary Fauna Notes for Debriefing on
the EPA Visit to Kemerton 13 September 20007, This

report 1s annexed hereto as Annexure 11.

I have visited the Kemerton Silica Sands area in obtain
information on faunal values in November 2003 and

February 2004.

My conclusions with regard to my inspection of Lot 1
are that Lot 1 supports a rich and diverse vertebrate
assemblage including a number of conservation
significant species including species specially protected
under the Wildlife Conservation Act, species listed as
Priority Species by CALM, and species considered
regionally significant as they have declined on the Swan
Coastal Plain. The fauna conservation values identified
above establish that the areas proposed to be mined are
regionally significant. As a consequence, I would have

recommended to the Evaluation Division in 1997 that
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the proposal would likely cause significant
environmental impacts through clearing of native
vegetation and the associated loss of fauna and should
be formally assessed by the Environmental Protection

Authority.

In relation to the SMEC report provided to me I make
the following comments on the report in relation to the

fauna, fauna habitat and conservation values of Lot 1:

the SMEC report does not contain any
significant site specific information on fauna or

fauna habitats;

. if an environmental assessment had been
conducted in 1997 it would have had to address

the four dot points listed in statement 14 above;

. the SMEC report in 2002 fails to address those

criteria;

. as the SMEC report fails to address those criteria
its conclusions are neither cogent nor

sustainable;

* recognizing the inadequacies of the SMEC
report I would recommend to the EPA that a
report that addressed the dot points listed in
statement 14 (above) be required to assess the
fauna, fauna habitat and conservation values of
Lot 1 be provided before an environmental

assessment could be undertaken.



JOHN DELL

16 February 20006
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IN THE SUPREME COURT OF WESTERN AUSTRALIA

CIV 1413 of 1999
Consolidated with CIV 1887 of 2000

BETWEEN:

DAVID PARTRIDGE PTY LTD (ACN 008 718 750)
and JAN PARTRIDGE PTY LTD (ACN 008 719 506) First Applicants

AND
DAVID WALTER PARTRIDGE

ELIZABETH RONA MACKAY PARTRIDGE
MICHAEL STEPHEN PARTRIDGE

DAVID PARTRIDGE PTY LTD Second Applicants
AND
WESTERN AUSTRALIAN LAND AUTHORITY Respondent

(Action consolidated by order dated 3 July 2000)

WITNESS STATEMENT OF BRONWEN JEAN KEIGHERY

Date of document:

Date of filing:

Filed on behalf of: the Respondent

Prepared by:

McLEODS

SOLICITORS Telephone: 9383 3133
220-222 STIRLING HIGHWAY Facsimile: 9383 4935
CLAREMONT WA 6010 Reference: McL/B12 8882

1 My full name is name Bronwen Jean Keighery.

2 My address is 224 Hamersley Road Subiaco in the State

of Western Australia.

3 I have made all enquires within the time available which

I consider to be desirable and appropriate to this case



and that no matters of significance which I regard as
relevant have, to my knowledge, been withheld from the

Court

I am a botanist employed as a Senior Environmental
Officer in the Department of Environmental Protection.
I have been employed in this position for almost 8 years.
I was engaged as a consultant with the Department for 3
years prior to this.). My curriculum vitae is annexed

hereto as Annexure 1.

My 1ole at the Department as a consultant, and then
employce, was as a recognised expert on the flora and
vegetation of the Swan Coastal Plam (SCP). My
principal role was to work on the System 6 and part of
the System 1 Update project. The main aim of this
project was to develop a conservation plan for the Swan
Coastal Plain south of the Moore River for the
Department and the Environmental Protection Authority

(EPA). My principal tasks on this project were:

coordinating and conducting survey of the natural
values, with particular reference to flora and

vegetation, of the SCP;

working, in conjunction with others, to identify

regionally significant natural areas;

{o develop a standard format and associated
explanatory text for determining and describing

regionally significant natural areas on the SCP;

to prepare descriptions of specific natural areas after

the standard format; and



¢ to coordinate the preparation of a complete set of
descriptions of regionally significant natural areas,

The part of this project that pertains to the Perth

Metropolitan Region, evolved into Perth's Bushplan,

which was the draft of the Bush Forever strategy.

Since 1994, I have also been providing technical flora
and vegetation information and commenting on the
information prepared by others, particularly in relation

to environmental impact assessment on the SCP.

This work drew heavily on floristic surveys, which [
conducted in conjunction with a number of other
botanists, from 1991 to 1997. Over this period 1
personally recorded vegetation and {loristic data for over
790 10x10m plots and hundreds of natural areas on the
SCP. Three of these 10x10m plots are located within 5
kms of Lot 1. This information has contributed to a
series of reports and publications on the flora,
vegetation and conservation values of many natural
areas on the SCP. The information, reports and
publications have contributed to an improved

understanding of the flora and vegetation of the SCP.

I am instructed that my evidence is specifically required
to evaluate, the flora, vegetation and related
conservation values, that could be impacted if the
hypothetical sand mining operation which I understand
the Applicants in this matier propose could have been
carried out on Lot 1 Wellesley Road, Kemerton (Lot 1}
in mid 1997 (the proposal) had Lot I not been resumed

for the purposes of the Kemerton Buffer Zone.
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I am advised that the proposal is described as the
hypothetical extraction of 10 million cubic metres of
sand from Lot 1 specifically from the parts of Lot 1
vegetated by Bassendean Central and South vegetation,
such sand to be extracted at the rate of 200,000 cubic

metres per annum.

I am currently employed within the Terrestrial
Ecosystems Branch of the Policy and Coordination
Division of the Department. There are 4 people within
this branch. This branch provides terrestrial (other than
marine) biodiversity advice to the EPA with respect fo
proposals referred to the EPA pursuant to the
Environmental Protection Act 1986. 1 consider
proposals and provide information and comment on the
regional flora, vegetation and conservation values of the
area and the impact the proposal could have on these

values.

I consider that if the proposal had been referred to the
DOE for assessment under the Environmental
Protection Act 1986 in 1997, the issues related to flora,
vegetation and related conservation values which would

have been relevant to Lot 1 would be as follows:

+ Landscape features

s Soils

o Vegetation (Heddle et a/ 1980, Gibson ef al
1994, DEP 1996)
Structural units (both upland and wetland units)
Vegetation Condition (Keighery 1994)

¢ Flora

Total Flora
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Significant flora (Atkins 1996, Gibson et al. 1994,
Keighery 1996b, Mattiske 1993a&b)

o  Wetlands (Hill er @l 1996a, Hill et al. 1996b):
Wetland Types, Consanguineous suite, Wetland
Management  Objective  and  Lake  EPP
(Government of WA 1992 ),

o Linkage

Reports and publications listed are base references on
regional datasets and/or reports from comparable areas

of vegetation and are annexed hereto as Annexure 2.

I am of the view that in order to enable the DOE and
ultimately the EPA to assess the proposal, the proponent
would have had to prepare reports for the DOE’s
consideration which address the following information
on flora, vegetation and related conservation values

concerning Lot 1 and its surrounds:

(A) National and Regional Information Sets for the

Swan Coastal Plain
e Landform and soils (various sources)

e Vegetation and flora
Vegetation Complex (Heddle ef al. 1980)
Floristic Community Types (Gibson et al. 1994,
DEP 1996)

e  Wetlands
Wetland Types (Hill et al. 1996a, Hill er al
1996b)
Consanguineous suite (Hill ez al. 1996a, Hill et al.
1996b)
Wetland Management Objective (Hill ef al. 199064,
Hill et al. 1996b)



Lake EPP (Government of WA 1992 ).

e Threatened Ecological Communities (English and

Blyth 1997)

e Threatened Species (CALM current Declared Rare
and Priortty Flora and Fauna Lists, reports, own

survey)

e International and National Significance
Reference to international treaties, listing on the

register of the National Estate etc.

(B) Specific Area Information (the limitations of any
survey work should be clearly stated)

» Landscape features

e Vegetation and Flora (any existing information and
own Survey)

Structural uvnits (should be mapped and related to
on the ground descriptions)

Vegetation Condition (should be mapped after
Keighery 1994)

» Total Flora, including total flora (level of survey
should be indicated), significant flora (DRF, priority
taxa, range extensions, species at geographic limits
ete.)

e Linkage (adjacent bushiand areas)

Reports and publications listed are base references on

regional datasets and are annexed hereto as Annexure 2.

Information compiled under section (B) would have been
expected to be carried out in spring. If this was not the case

this would have been a 'limitation'. Tlis information would



be the basis for addressing the regional flora and vegetation

values hence conservation significance of the Lot 1.

11

The reports and publications referenced above and

other reports and publications used to consider the values of

Lot 1 are annexed here to as Annexure 2. Only one of these

reports, SMEC 2004, contained any site specific information

on flora and vegetation and this 1s minimal.

12

I visited Lot1 on 16" September 2004 and spent
approximately seven hours {raversing the Lot 1 by
vehicle and foot. Observations were recorded as field

notes and photographs. This information is limited

e as the entire sife was not traversed;

s in being confined to a single visit; and

o areport has not been prepared from the freld notes.

Accordingly, the information and comment below are
based on the field inspection, aerial photography

interpretation and a series of reports and publications.

e Lot | supports contiguous arcas of upland and
wetland native vegetation in a range of conditions
from at least very good condition to a completely
degraded condition (condition scale after Keighery
1994). Activitics associated with grazing (grazing
and bumning) and cultivation (clearing and
cultivation) appecar to have been the degrading

processes.



The broad upland and wetland vegetation mapping
(Hill er al. 1996b) is as accurate as fo be expected

considering the scale of the mapping.
Wetlands

Preliminary wetland vegefation mapping based on
Hill et al. and the field work shows the wetlands
as slightly more extensive than mapped by Hill et

al..

The wetland type is generally consistent with Hill
et al. being wetlands palusplain (not numbered),
78, 87, 91, 101 and 113 on Map Sheet 2031 SW.
An additional wetland type was observed on the
edges of the sand ridges adjacent to the palusplain,
hereafter referred to as paluslope wetlands. These
appear to be formed by seepage of groundwater
from below the dunes where they meet the clayey
soils of the river flats. Within Lot 1 the vegetation
on these wetlands is in generally in a degraded to
very degraded condition. The mid-slope wetlands
extend into adjacent northern Lot and here support
Melaleuca rhaphiophylla Low Woodland 1n better
than good condition. One priority species,
Cyathochaeta teretifolia was observed in these
wetlands. Some individuals of this species are
likely to occur in Lot 1. These paluslope wetlands
are apparently formed in a similar manner to
mound springs on the SCP. As mound springs
often support a threatened ecological community

these require further investigation.



The wetland management category is consistent
with current management category data (this was
not published in Hill er al. 1996b but is available

on current databases).

The wetland vegetation is generally typical of
wetlands of the Bassendean Dunes and Pinjarra
Plan in the broader Kemerton area, except for the

paluslope wetlands.

The wetland vegetation on the Wellesley River is
dominated by Melaleuca rhaphiophylla and
Fucalyptus  rudis  Forest to Woodland and
generally in a completely degraded condition. For
approximately two thirds of its length in Lot 1 the
Wellesley River is boarded by palusplain wetlands
then paluslope wetlands where the Plain meets the
Bassendean Dunes. Scattered to clumped
Melaleuca rhaphiophylla, Eucalyptus rudis and L.
calophylla trees are found on the palusplain areas.
For the remaining third of its length in Lot 1 the
Wellesley River is bordered by a Bassendean

Dune.

Uplands

The upland areas support the largest areas of the
most intact vegetation, generally in very good to
degraded condition with arcas in a completely

degraded condition.

The upland arcas are dominated by Banksia
atfenuata Woodlands supporting a typical range of

those species typical of the Bassendean Dunes in
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the broader Kemerton area (Matliske 1993a&b).
One priority species, Acacia semitrullata was
observed in these dune woodlands. At times, co-
dominants in the Banksia aftenuata Woodlands
are  Banksia ilicifolia, Peppermint (Agonis
fexuosa) and Jarrah (Fucalyptus marginata).
While most Jarrah trees are suckering regrowth
from cut Jarrah, scattered large Jarrah, are found

in woodlands.

In the context of a hypothetical assessment of

this case, I have the following comments to make in

relation fo my inspection and consideration of the

reports.

Lot 1 supports contiguous upland and wetland native

vegetation in a range of conditions from at least very

good condition to a completely degraded condition. This

vegetation is part of the larger Kemerton Bushland,

which has regional conservation significance as:

it is a very large native vegetation remnant

containing upland and wetland vegetation;

supports contiguous vegetation from three major
landform units on the Plain - Spearwood Dunes,
Bassendean Dunes and Pinjarra Plain which are
contiguous with vegetation to the coast to the west

and the Wellesley River to the east;

it contains wetlands of conservation significance;

and

the most intact assemblage of vertebrate spectes on

the Coastal Plain.
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Lot 1 confributes to the regional conservation

significance of the larger Kemerton Bushland as it:

e contains a significant landscape feature where the
Bassendean Dune is contiguous with the Wellesley

River;

e supports a native vegetation remnant containing
upland and wetland vegetation from two major
landform units on the Plain - Bassendean Dunes and
Pinjarra Plain which are contiguous with vegetation

to the west and the Wellesley River to the cast;

e supports a variety of naturally vegetated dunes,
wetlands and wetland/upland interfaces
(palusplain/dune, dune/paluslope; river/dune,
sumpland/dune and dampland/dune} which provide

a large diversity of habitats for flora and fauna;

* contains wetlands of conservation significance and 14
supports areas of paluslope wetland which may be of

very high conservation value; and
e contains one, and possibly two priority flora species.

It is expected that if the upland vegetation in degraded
or better condition was fenced that the vegetation
condition would improve to good to excellent condition.
As a consequence the wetlands would be expected to
change their management category to either

Conservation or Resource Enhancement.

The System 6 report identifies three wetland areas
within § kilometres of Lot 1: C63 (part of a western

wetland chain in the Spearwood Dunes); C65 (Benger
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Swamp a Pinjarra Plain wetland) and the southern
Wellesley River. The Wellesley River is not a numbered
recommendation as there were a series of general
recommendations for rivers in the Bunbury area,
recognising their linkage value. The Wellesley River
System 6 'area'’ was mapped to approximately one

kilometre south of Lot 1.

The System 6 and part System One Update recognised
that there were considerable regional conservation
values not addressed in the System 6 report.
Submissions to the Update programme identified
sections of the Kemerton Bushland and the entire length
of the Wellesley River. The Kemerton Bushland and the
full extent of Wellesley River were expected to be
identified as areas of regional conservation significance.
The boundary of both areas is yet to be finalised.
Continuing work on the flora and vegetation values of
the Kemerton Bushland/ Wellesley River areas is
identifying increasing values for the area. Examples
include the Wellesley River Muchea Limestones located
about 2km to the north of Lot 1 (Keighery 1998) and the
sandy spur/river interface and paluslope wetlands

identified in Lot 1.

To my knowledge there are no mined areas on the Swan
Coastal Plain that have been successfully rehabilitated

to support vegetation in good or better condifion.

The flora, vegetation and related conservation values
identified above indicate that the areas proposed to be
mined are regionally significant. As a consequence, the

recomunendation to the Ewvaluation Division in 1997
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would have been that the proposal should be formally

assessed.

17 As outlined above the SMEC report does not contain
any significant site specific information, relying only on
regional datasets to address regional conservation value
of Lot 1. This report does not provide an adequate
assessment of the natural values of Lot 1 in that it fails

to address the site specific detail outlined in 15.

BRONWEN JEAN KFIGHERY
7 October 2004



Curriculum vitae - Bronwen Keighery 2004 I

ANNEXURE 1
Curriculum Vitae

1. Personal Particalars ,
Name: Bronwen Jean Keighery (nee Banyard)
Date of birth: 10th September 1951
Address: 224 Hamersley Rd SUBIACO WA, 6008
Telephone: 3814062
Marital Status: Married (1973) with three children

2. Qualifications

Bachelor of Science from the University of Western Australia with majors in Botany and
Zoology and First Class Honours in Botany, 1969-1972.

Diploma of Education, Teaching Certificate and Diploma of Teaching from the University of
Western Australia and the Nedlands Secondary College, 1973

3. Experience

1971 - 97 Botanist/Consultant Botanist

Areas of expertise

» Vegetation and flora survey: general assistance flora survey in south west, road survey
(preconstruction and roadsides), rare flora survey, regional and area survey for the
identification of conservation areas on the Swan Coastal from Moore River to Dunsborough,
System 6/1 Update/Perth’s Bushplan technical work

« Urban Bushland: joint author of pivotal discussion paper on identification and values of
urban bushland in WA, identification of threats to urban bushland and management to
alleviate these threats

» Educator on vegetation and flora: umiversity tutor/demonstrator, package activities for
primary school students, plant survey book, workshops, seminars etc on vegetation and flora
and management of bushland, workshop coordination

«Taxonomic work: cytogenetics studies, assisted with the revision of the Genus Baeckea,
Astartea and Scholtzia (Myrtaceae), Australian Biological Resources Study.

* Independent assessor to the Australian Heritage Commission

1997 - 2004 Current employment

Senior Environmental Officer {Level 6/4) with the Department of Environmental Protection in
Conservation Branch (Policy Coordination Division) with the following areas of
responsibility: project coordinator System 6/1 Update/Perth’s Bushplan in DEP (principal
author of Volume 2 of Perth’s Bushplan and Bush Forever); flora and vegetation regional and
area survey for the identification of conservation areas on the Swan Coastal from Moore River
to Dunsborough for System 6/1 Update/Perth’s Bushplan and general conservation and
vegetation and flora issues for the Department.

Reports
(This is not a complete listing of reports but is indicative of the breadth of areas covered.)

Clarke K and Keighery BJ 1999 Vegetation Assessment of Part Bushplan Site 378
Henderson Airfield, Lot 164 Yangedi Rd, Peel Estate.
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Clarke K and Keighery BT 1999 Preliminary Vegetation Assessment Lot 2 Rowley Rd, Lot
111 ? Rd and Lot 264 Lake Rd, Part of Bushplan Site 345 — Forrestdale Lake & Adjacent

Bushland, Forrestdale.

Clarke K and Keighery BI 1999 Assessment of Proposed Additional Bushland Areas ~
Ervina Road Bushland, Alexander Heights. Unpublished report prepared for the Ministry for
Planning.

Clarke K and Keighery B} 2000a Preliminary Vegetation Assessment of Part Bushplan Site
196 ~ Grangara Road Bushland, Landsdale/ Cullacabardee Telstra’s Perth International
Telecommunications Centre in Relation to a Proposed Negotiated Planning Solution.
Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery BI 2000b Detailed Assessment of Values for a Negotiated Planning
Solution Bushplan Site 125 - Holmes Street Bushiand, Southern River/Huntingdale.
Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery BJ 2000¢c Preliminary Vegetation Assessment Lots 4 & 5 Armadale
Rd, Part of Bushplan Site 345 — Forrestdale Lake & Adjacent Bushland, Forrestdale.
Unpublished report prepared for the Ministry for Planning.

Clarke X and Keighery BJ 2000d Vegetation Assessment of Bushplan Site 70 — Duckpond
Bushland, Peel Estate. Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery BJ 2000e Preliminary Vegetation Assessment of the City Beach High
School, Part of Bushplan Site 312 — Bold Park and Adjacent Bushland, City Beach.
Unpublished report prepared for the Ministry for Planning.

Keighery BI 1993a A Report for the Belmont City Council on the Heritage Value of some
Urban Bushland areas within the City.

Keighery BJ 1993b  Swan Coastal Plain Survey, 1990 - 93. A Report to the Wildflower
Society of WA for the National Estate Program.

Keighery B 1993c Bushland Plant Survey - Plant Community Survey for the Community. A
Report to the Wildflower Society of WA for the National Estate Program.

Keighery BJ 1994 Objection Assessment of the values of the flora of the Hepburn Heights -
Pinnaroo Park Area. An unpublished report for the Australian Heritage Commission

Keighery B 1995a Objection Assessment of the values of the flora and vegetation of the
Beeliar Wetlands. An unpublished report for the Australian Heritage Commission

Keighery BJ 1995b  Krnowing and Managing the Brixton Street Wetlands. Unpublished
report for the Friends of Brixton Street and the Perth Branch of the Wildflower Society.

Keighery BY 1995¢ Natural Areas at the Pearce Airforce Base, Western Australia.
Unpublished report for the Department of Environmental Protection, Perth, Western
Australia.
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Keighery BI 1995d Vegetation and Flora of Lot 139 Brentwood Road, Kenwick (part
Threatened and Poorly Reserved Community area Brixton 1). Unpublished report for the
Department of Environmental Protection, Perth, Western Australia.

Keighery BJ 1995¢ Vegetation and Flora Report for ACTIV— an area recognised as in need
of interim protection under the System Six Update program). Unpublished report for the
Department of Environmental Protection, Perth, Western Australia.

Keighery BJ 1995f Vegetation and Flora Report for Lot 106 Wanaping Road, Kenwick, part interim
protected area under the System Six Update Program. Unpublished report for the Department of
Environmental Protection, Perth, Western Australia.

Keighery BY 1995g Department of Environmental Protection System 6 Update program:
Flora List and Vegetation Notes for M52, Perth Airport. Unpublished report for the
Department of Environmental Protection, Perth, Western Australia.

Keighery BJ 1995h Description of the Vegetation of part Pearce 4 — Area to the North and
South of Kimberley Street. Unpublished report for the Department of Environmental Protection,
Perth, Western Australia.

Keighery Bl 1996a Flora Information for Roadside Protection Plans in the Shire of
Serpentine - Jarrahdale. Unpublished report to the Roadside Care Volunteers, Shire of

Serpentine - Jarrahdale.

Keighery BJ 1996b A description of remnant vegetation of Bennett Brook (System Six Area
M41). Report prepared for the Department of Environmental Protection, Perth, Western
Australia.

Keighery BY 1999a Assessment of Proposed Additional Bushiand Areas — Lot 10 Flynn
Drive, Neerabup. Unpublished report prepared for the ministry of Planning.

Keighery BJ 1998 Vegetation and Flora Conservation Values of the Kemerton Silica Sands
Project Area. Unpublished report for the Department of Environmental Protection.

Keighery BJ 2000 Conservation assessment of part lot 52 on plan 16832 (Certificate of title
volume 2112 folio 88) based on information available prior to 5" May 1998, Unpublished
report for the Department of Environmental Protection to the Crown Solicitor's Office,

Western Australia.

Keighery BJ 2001 Review of Expert Environmental Documents for TRANDOS v WESTERN
AUSTRALIAN PLANNING COMMISSION: SUPREME COURT 2353 OF 1999:PART LOT
52 BURNS BEACH ROAD (FORMERLY LOT 9}, NEERABUP. Unpublished report for the
Department of Environmental Protection to the Crown Solicitor's Office, Western Australia.

Keighery BJ and Clarke K 1999b Detailed Assessment of Values for a Negotiated Planning
Solution Part Bushplan Site 303 - Pinnaroo Cemetery Bushland. Unpublished report prepared
for the Ministry for Planning.
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Keighery BJ and Clarke K 2000a Assessment of Proposed Additional Bushiand Areas — Lot
204 Lyon Road, Banjup. Unpublished report prepared for the Ministry for Planning.

Keighery BJ and Clarke K 2000b Detailed Assessment of Values for a Negotiated Planning
Solution Bushplan Site 270 - Sandy lake and Adjacent Bushland, Anketell. Unpublished
report prepared for the Ministry for Planning.

Keighery BJ and Clarke K 2000 Detailed Assessment of Values for a Negotiated Planning
Solution Bushplan Site 342 - Anstey/Keane Dampland and Adjacent Bushland, Forrestdale.
Unpublished report prepared for the Ministry for Planning.

Keighery BJ, Gibson N and Keighery GI 1997 The regional Significance of the Flora and
Vegetation of Garden Island. IN: The proceedings of the Environment and Energy
Conference, Royal Australian Navy Directory of Environmental Management, April 1997.

Keighery BJ, Keighery GJ and Santich S. 2002 A description of natural values of the south
Bunbury to Capel coastal corridor. Unpublished report for the Department of Environmental
Protection, Western Australia.

Keighery BJ, Keighery GJ Gibson N and Gunness, AG 2001. The vegetation and flora of the
Quairading Nature Reserve, Shire of Quairading. Wildflower Society of Western Australia
(Inc.), Nedlands.

Keighery GJ and Keighery BJ 1992 Burns Beach Unpublished report to the Department of
Conservation and Land Management, Western Australia.

Keighery GJ and Keighery BJ 1995 Muchea Limestones - Floristics. Unpublished report to
Australian Nature Conservation Authority National Reserves Network and the Department of
Conservation and Land Management, Western Australia.

Keighery GJ and Keighery BI 1996 Vegetation and Flora of Lambkin Reserve, Serpentine
(Reserve 32352). An unpublished report for the Department of Conservation and Land

Management.

Keighery GJ and Keighery BJ 1998 Floristics of System Six Reserves and Bushland. Part
XVI: Point Heathcote Foreshore (M65), Minim Cove (M 57), Mosman Park (M56),
Peppermint Grove Foreshore (M 54) and Point Resolution (M59). Unpublished report for the
Departments of Conservation and Land Management and Environmental Protection, Perth,
Western Australia.

Keighery GJ and Keighery BJ 2000 Flora of the Greater Brixton St Wetlands. IN: Marshal, ]
(ed) 2000 The Greater Brixton St Wetlands Management Guidelines, Natural History and
Research. Unpublished report for the Friends of Brixton St Wetlands and the World Wide
Fund for Nature.

Keighery GJ, Keighery BJ and Gibson N 1994 Vegetarion and Flora of CTRC 53. An
unpublished report for Department of Environmental Protection, Shire of Waroona and the
Department of Conservation and Land Management.
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Keighery GJ, Keighery B and Gibson N 1997 Flora and Vegetation of Dardanup Forest
Block. An unpublished report for Department of Environmental Protection and the
Department of Conservation and Land Management.

Keighery BJ and Trudgen, ME 1992 The Remnant Vegetation of the Eastern Side of the
Swan Coastal Plain A Report to the Department of Conservation of Land Management for
the National Estate Program.

Trudgen ME and Keighery B] 1990a A4 Report on the Flora and Vegetation of the Alkimos
area and Conservation Issues affecting it. Unpublished report for Landcorp, WA.

Trudgen ME and Keighery B] 1990b A Report on the Flora and Vegetation of the Ningana
area and Conservation Issues affecting it. Unpublished report for Landcorp, WA,

Trudgen, ME, Griffin EA. and Keighery BI 1990 A4 Report on the Flora and Vegetation of
areas at Wilbinga and Breton Bay proposed as alternatives for a future industrial site.
Unpublished report for Halpern Glick and Maunsell.

Trudgen, M. and Keighery BJ 1994 The Remnant Vegetation in the City of Gosnells. A
Report to the City of Gosnells.

Publications
A. Authored Publications

Banyard BJ and James SH 1979 Biosystematic Studies in the Stylidium crassifolium Species
Complex (Stylidiaceae) Aust. J. Bot., 27, 27-37

Gibson N and Keighery BJ (Editors) 1992 Bushland in Our Backyard. Proceedings of a
workshop held by the Wildflower Society of WA June, 1992,

Gibson N, Keighery BJ, Keighery GJ and Burbidge AH 1994 Effects of Urban Living on
Plant Communities. In Proceedings National Greening Aust. Conference - A Vision for a
greener City. The Role of Vegetation in Urban Environments Editor M. Scheltema.

Gibson N, Keighery BI, Keighery GJ, Burbidge A and Lyons M. 1994 A Floristic survey of
the southern Swan Coastal Plain A Report to the Heritage Commission prepared by the
Department of Conservation and Land Management and the Conservation Council of Western

Australia (Inc.).

Gibson N, Keighery GJ and Keighery BI 1997 Contributions of NH. Speck to the
biogeography of Proteaceae in Western Australia. Journ. Royal Society Western Australia.80:

73-77.

Gibson N, Keighery GJ and Keighery BJ 2000 Threatened plant communities of Western
Australia. 1. The ironstone communities of the Swan and Scott Coastal Plains. Journal of the
Royal Society of Western Australia 83: 1-12.
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Gibson N, Keighery GJ, Lyons MN and Keighery BJ 2003 Threatened plant communities of
Western Australia. 2. The argillaceous vernal pools of the south west. In preparation.

Gibson N, Keighery BI, and Griffin EA 2002 The occurrence of Tuart in plant communities
on the Swan Coastal Plain. In Keighery BJ and Longman VM (Editors) 2002 Tuart
(Eucalyptus gomphocephala) and Tuart Communities, Perth Branch Wildflower Society of
Western Australia (Inc.), Nedlands, Western Australia. Pages 126 - 146.

Griffin, EA and Keighery BJ 1989 Moore River to Jurien Sandplain Survey. WA
Wildflower Society, Nedlands, WA 90 pages

Keighery B 1991 Sharing a Wonderful Dream. Wildflower Society and Library and
Information Services, Perth.

Keighery BY 1994a Bushland Plant Survey. A guide to plant community survey for the
community. Wildflower Society of WA, Nedlands, WA.

Keighery B] 1994b Regional Conservation Assessment. In Proceedings of the Public Forum
concerning the State Government's Draft Urban Bushland Strategy. Urban Bushland Council

(WA).

Keighery B. J. and Gibson N 1992 Who is Managing Urban Bushland? In Bushland in Our
Backyard. Proceedings of a workshop held by the Wildflower Society of WA June, 1992.

Keighery BJ and Gray M. 1992 Towards an Urban Bushland Policy for the National Trust
(WA). A Discussion Paper. In National Trust (WA) Urban Bushland Policy.

Keighery BJ and Huston J. 1994 Our Wild Plants. A Package of Information and Activities
for Primary School on Native Plant Communities. Greening Western Australia. .

Keighery BJ and Keighery GJ 1995 Management Guidelines for Urban Bushland and Fire
Effects. In Burning our Bushland, edited by J Harris, Urban Bushland Council (WA).

Keighery BJ, Keighery GJ and Gibson N 2003 Vernal Pools of South-Western Australia. In
abstracts for the on the Conference on Comparative Biology of Monocotyledons, 31° March
to 4™ April 2003 at the Rancho Santa Ana Botanic Gardens, California USA.

Keighery BJ, Keighery GJ Gibson N and Gunness AG 1999 Knowing and Understanding
the Plants in our Bushland. In K Tullis and K McLean (editors) 1999 Managing Our
Bushland. Proceedings of a 1998 conference on the protection and management of urban
bushland. Urban Bushland Council (Inc), Perth, WA.

Keighery BJ and Longman VM (Editors) 2002 Tuart (Eucalyptus gomphocephala) and Tuart
Communities. Perth Branch Wildflower Society of Western Australia (Inc.}, Nedlands,
Western Australia.

Keighery BJ, Keighery GJ and Gibson N 1995a Community participation in Bushland Plant
Survey in Western Australia. In Nature Conservation 4: The Role of Networks edited by DA
Saunders JL, Craig and EM Mattiske. Surrey Beaty and Sons , Chipping Norton, NSW.



Curriculum vitae - Bronwen Keighery 2004 7

Keighery BI, Keighery GJ and Gibson N 1995b Floristics of Reserves and Bushland Areas of
the System Six Region Part X: Floristics of Lowlands. Wildflower Society of Western
Australia (Inc.), Nedlands..

Keighery BJ, Keighery GJ and Gibson N 1996¢ Floristics of Reserves and Bushland Areas
of the Busselton Region (System 1). Parts I - IX. Wildflower Society of Western Australia
(Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1996d Part II: Floristics of the Ambergate Reserve.
In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1). Parts I -
IX. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1996e Part IV: Floristics of the Capel Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1).
Parts I - IX. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery BJ, Keighery GI and Gibson N 1997a Floristics of Reserves and Bushland Areas
of the Perth Region (System G). Parts XI - XV. Wildflower Society of Western Australia

(Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1997b  Part XI: Floristics of the Mundijong Road
Bushland. 1In Floristics of Reserves and Bushland Areas of the Perth Region (System 06).
Parts X1 - XV. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1997c Part XIII: Floristics of the Neerabup-
National Park. Tn Floristics of Reserves and Bushland Areas of the Perth Region (System 6).
Parts XI - XV. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1997d  Part XIV: Floristics of the Lakes
Cooloongup and Walyungup Bushland. In Floristics of Reserves and Bushland Areas of the
Perth Region (System 6). Parts XI - XV. Wildflower Society of Western Australia (Inc.),

Nedlands.

Keighery BJ, Keighery GJ and Shepherd D 2002 The Distribution and Conservation of Tuart
and the community with which it lives. In Keighery BJ and Longman VM (Editors) 2002
Tuart (Eucalyptus gomphocephala) and Tuart Communities. Perth Branch Wildflower Society
of Western Australia (Inc.), Nedlands, Western Australia. Pages 6 - 80.

Keighery BJ and Pieroni, M. 1989 Gum Tree Pack. Western Australian Wildflower Society,
Nedlands, WA 40 pages

Keighery GJ, Harvey, JM and Keighery BJ 1990 The Vegetation and Flora of Bold Park.
West. Aust. Naturalist 18:100-122

Keighery GJ and Keighery BI, 1991. Floristics of Reserves and Bushland Areas of the System
Six Region II. Brixton Street Wetlands, Kenwick. In Floristics of Reserves and Bushland
Areas of the Perth Region (System 6). Parts II-IV. Wildflower Society of Western Australia
{Inc.), Nedlands.
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Keighery GI and Keighery BJ 1992 Plant Communities of the Northern Swan Coastal Plain
- with special reference to uncommon and potentially Rarve Plant Communities. In Bushland
in Our Backyard. proceedings of a workshop held by the Wildflower Society of WA June,
1992,

Keighery GJ and Keighery BJ 1993a. Part VII: Floristics of Three Bushland Areas on the
Eastern Side of the Swan Coastal Plain In Floristics of Reserves and Bushland Areas of the
Perth Region (System 6). Parts V-IX. Wildflower Society of Western Australia (Inc.),
Nedlands.

Keighery GJ and Keighery BJ 1993b  Part VII: Floristics of Wandi Nature Reserve. In
Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts V-IX.
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ and Keighery BJ 1993¢c Part IX: The Flora of Three Coastal Bushland Areas
(System 6 Areas M46, M91 and MI106). In Floristics of Reserves and Bushland Areas of the
Perth Region (System 6). Parts V-IX. Wildflower Society of Western Australia (Inc.),
Nedlands.

Keighery GJ and Keighery BJ 1996a Rediscovery of Schoenus natans (Cyperaceae). W.A.
Naturalist 21: 65 - 68.

Keighery GJ and Keighery BJ 1996b Biology, Biogeography and Conservation of
Franklandia R.Br. page 29, Abstracts of the International Conference on the Biology of the
Proteaceae, University of Melbourne, 29 Sept. to Oct. 2, 1996.

Keighery BJ and Keighery GI 2003 Juncaginaceae in Western Australia. In abstracts for the
Third International Conference on Comparative Biology of Monocotyledons, 31% March to 4™
April 2003 at the Rancho Santa Ana Botanic Gardens, California USA.

Keighery GJ, Keighery BJ and Gibson N 1996 Part 1. Floristics of the Carbunup Bushland.
In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1). Parts I-IX.
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Keighery BJ and Gibson N 1996 Part II: Floristics of the Ruabon Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1).
Parts I - IX. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Gibson N and Keighery BT 1997 Part XII: Floristics of the Seabird Bushland,
In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts XI - XV,
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Keighery BJ and Gibson N 1997 Part XII. Floristics of Bullsbrook Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts
XI-XV. Wildflower Society of Western Australia (Inc.), Nedlands.
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Keighery GJ, Gibson N and Keighery BY 1997 Part XII: Floristics of the Seabird Bushland.
In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts XI - XV.
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Keighery BJ and Gibson N 1997 Part XII: Floristics of Bullsbrook Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts
XI - XV. Wildflower Society of Western Australia (Inc.), Nedlands.

Lamont B, Keighery BJ, Pennyl. and Wallace J 1987 A numeric, geographic and structural
analysis of the Hakea falcata group (Proteaceae) Botanical Journal of the Linnean Society,
94: 433-451

Longman VM and Keighery BJ 2002 Tuart Issues. In Keighery BJ and Longman VM
(Editors) 2002 2002 Tuart (Eucalyptus gomphocephala) and Tuart Communities. Perth
Branch Wildflower Society of Western Australia (Inc.), Nedlands, Western Australia. Pages
292 - 330.

Powell, R and Keighery BY 1995 Soil types and plant communities of the Perth metropolitan
region. In Managing Perth's Bushland, Eds: Scheltema, M and Hariis, J., Greening Western

Australia.

Powell R and Keighery BJ 2002 Tuart in the Landscape. In Keighery B and Longman VM
(Editors) 2002 Tuart (Eucalyptus gomphocephala) and Tuart Communities. Perth Branch
Wildflower Society of Western Australia (Inc.), Nedlands, Western Australia. Pages 279 -
286.

Powell R and Keighery BJ 2003 Cherish the Tuart. Landscope, Volume 18 No 4 Autumn
2003. Department of Conservation and Land Management. Perth, WA

B. Government and EPA Planning and Policy Publications
Key:

# principal contributor

* contributor

# Environmental Protection Authority (EPA) 2002 A Strategy for the EPA to identify
regionally significant natural areas in its consideration of the Greater Bunbury Region
Scheme portion of the Swan Coastal Plain. Environmental Protection Authority. Perth, WA.

* Environmental Protection Authority (EPA) 2003 Guidance for the Assessment of
Environmental Factors No. 10. Level of assessment for proposals affecting natural areas
within the System 6 region and Swan Coastal Plain portion of System I region Environmental
Protection Authority, WA.

*Government of WA 1998a Perth’s Bushplan Volume 1. Published by the Western
Australian Planning Commission, Perth, WA.

#Government of WA 1998b Perth’s Bushplan Volume 2: Directory of Bush Forever Sites
Published by the Department of Environmental Protection, Perth, WA.
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*Government of WA 2000a Bush Forever Volume 1: Policies Principles and Processes.
Ministry for Planning, Perth, Western Australia.

#Government of WA 2000b Bush Forever Volume 2: Directory of Bush Forever Sites.
Department of Environmental Protection, Perth, Western Australia.

Bronwen Keighery
October 2004
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DEP — refer to Department of Environmental Protection.
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and area records and analysis. Department of Environmental Protection, Perth, Western
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Department of Conservation and Environment 1983 Conservation Reserves for Western
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Department of Environmental Protection — refer to DEP.
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BPA 1990 A Guide to Wetland Management in Perth (Bulletin 374). Environmental
Protection Authority, Perth, Western Australia.

EPA 1993 A Guide to Wetland Management in the Perth and Near Perth Swan Coastal
Plain Area (Bulletin 686). Environmental Protection Authority, Perth, Western Australia.
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Main Report. Prepared for the Water and Rivers Commission and the Department of
Environmental Protection, Perth, Western Australia,

Hill AL, Semeniuk CA, Semeniuk V and Del Marco A 1996b Wetlands of the Swan
Coastal Plain. Volume 2: Wetland Mapping, Classification and Evaluation — Wetland
Atlas. Prepared for the Water and Rivers Commission and the Deparfment of
Environmental Protection, Perth, Western Australia.
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Conservation Union: United Nations Environment Program, Glan Switzerland.

Keighery BJ 1994 Bushland Plant Survey. A guide to plant community survey for the
community. Wildflower Society of WA, Nedlands, WA.

Keighery BJ and Trudgen ME 1992 The Remnant Vegetation of the Eastern Side of the
Swan Coastal Plain. Unpublished report to the Department of Conservation of Land
Management for the National Estate Grants Program.

Keighery BJ, Keighery GJ and Gibson N 1996a Floristics of Reserves and Bushland
Areas of the Busselton Region (System 1). Parts I - IX. Wildflower Society of Western
Australia (Inc.), Nedlands.

Keighery Bl, Keighery GJ and Gibson N 1996b Part IV: Floristics of the Capel Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Busselton Region (System
1). Parts T - IX. Wildflower Society of Western Australia (Inc.), Nedlands.

Marchant NG, Wheeler JR, Rye BL, Bennett EM, Lander NS and Macfarlane TD 1987
Flora of the Perth Region: Parts One and Two. Western Australian Herbarium,
Department of Agriculture, Perth, Western Australia.

Mattiske, E.M. and Associates 1993a Gwalia Consolidated Limited - Kemerton Sand
Project: Flora and Vegetation Studies. Unpublished report prepared for John Consulting
Services.

Mattiske, E.M and Associates 1993b Gwalia Consolidated Limited - Kemerton Sand
Project Updated Flora and Vegetation Report. Unpublished report prepared for John
Consulting Services.



Powell R 1990 Leaf and Branch. Departiment of Conservation and Land Management,
Perth, Westem Australia.

Safstrom, R and Craig, G 1996 Environmental Evaluation of Native Vegetation in the
Wheatbelt of Western Australia. Principles and Criteria Used to Appraise Land Clearing
Proposals. Unpublished report for the Department of Environmental Protection.

Semeniuk, V&C Research Group 1997 Verification of the Conservation Category
Wetlands in the Perth Metropolitan Area. Unpublished report for the Water and Rivers
Commission, Perth WA,

SMEC 2002 Wellington Location Lot 1 Sand Excavation Environmental Assessment
and Management Plan, Unpublished report for David Partridge Pty Ltd and Ian Partridge
Pty Ltd.

Thackway, R and Cresswell, ID 1995 (Eds) An Interim Biogeographic Regionalisation
for Australia: A framework for establishing the national system of veserves, Version 4.
Australian Nature Conservation Agency , Canberra ACT.
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Water and Rivers Commission — refer to WRC

Western Australian Herbarium 2001 Florabase — Information on the Western Australian
Flora. Department of Conservation and Land Management

WRC 1996a GIS Basin and Channel Wetlands after Hill ef o/, 1996b. Water & Rivers
Commission, Perth, Western Australia.

WRC 1996b GIS Consanguineous suites after Hill ef al. 1996b. Water & Rivers
Commission, Perth, Western Australia.

WRC 1996¢c GIS Conservation Category Wetlands after Hill et al. 1996b. Water &
Rivers Commission, Perth, Western Australia.

WRC 1997b GIS Verified Conservation Category Wetlands after Semeniuk, V&C
Research Group 1997. Water & Rivers Commission, Perth, Western Australia,
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ANNEXURE 1
Cuarriculum Vitae

1. Personal Particulars
Name: Bronwen Jean Keighery (nec Banyard)
Date of birth: 10th September 1951
Address: 224 Hamersley Rd SUBIACO WA. 6008
Telephone: 3814062
Marital Status: Married (1973) with three children

2. Qualifications
Bachelor of Science from the University of Western Australia with majors in Botany and

Zoology and First Class Honours in Botany, 1969-1972.
Diploma of Education, Teaching Certificate and Diploma of Teaching from the University of
Western Ausiralia and the Nedlands Secondary College, 1973

3. Experience

1971 - 97 Botanist/Consultant Botanist

Areas of expertise

» Vegetation and flora survey: general assistance flora survey in south west, road survey
(preconstruction and roadsides), rare flora survey, regional and area survey for the
identification of conservation areas on the Swan Coastal from Moore River to Dunsborough,
System 6/1 Update/Perth’s Bushplan technical work

» Urban Bushland: joint author of pivotal discussion paper on identification and values of
urban bushland in WA, 1dentification of threats to urban bushland and management to
alleviate these threats

» Educator on vegetation and flora: university tutor/demonstrator, package activities for
primary school students, plant survey book, workshops, seminars etc on vegetation and flora
and management of bushland, workshop coordination

*Taxonomic work: cytogenetics studies, assisted with the revision of the Genus Baeckea,
Astartea and Scholtzia (Myrtaceae), Australian Biological Resources Study.

» Independent assessor to the Australian Heritage Commission

1997 - 2004 Current employment

Senior Environmental Officer (Level 6/4) with the Department of Environmental Protection in
Conservation Branch (Policy Coordination Division) with the following areas of
responsibility: project coordinator System 6/1 Update/Perth’s Bushplan in DEP (principal
author of Volume 2 of Perth’s Bushplan and Bush Forever); flora and vegetation regional and
area survey for the identification of conservation areas on the Swan Coastal from Moore River
to Dunsborough for System 6/1 Update/Perth’s Bushplan and general conservation and
vegetation and flora issues for the Department.

Reports
(This is not a complete listing of reports but is indicative of the breadth of areas covered.)

Clarke K and Keighery BJ 1999 Vegetation Assessment of Part Bushplan Site 378 —
Henderson Airfield, Lot 164 Yangedi Rd, Peel Estate.
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Clarke K and Keighery B 1999 Preliminary Vegetation Assessment Lot 2 Rowley Rd, Lot
111 ? Rd and Lot 264 Lake Rd, Part of Bushplan Site 345 — Forrestdale Lake & Adjacent
Bushiand, Forrestdale.

Clarke K and Keighery BJ 1999 Assessment of Proposed Additional Bushland Areas —
Errina Road Bushland, Alexander Heights. Unpublished report prepared for the Ministry for
Planning.

Clarke K and Keighery BJ 2000a Preliminary Vegetation Assessment of Part Bushplan Site
196 — Grnangara Road Bushland, Landsdale/ Cullacabardee Telstra’s Perth International
Telecommunications Centre in Relation to a Proposed Negotiated Planning Solution.
Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery BJ 2000b Detailed Assessment of Values for a Negotiated Planning
Solution Bushplan Site 125 - Holmes Street Bushland, Southern River/Huntingdale.
Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery B 2000c Preliminary Vegetation Assessment Lots 4 & 5 Armadale
Rd, Part of Bushplan Site 345 — Forrestdale Lake & Adjacent Bushland, Forrestdale.
Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery BI 2000d Vegetation Assessment of Bushplan Site 70 — Duckpond
Bushland, Peel Estate. Unpublished report prepared for the Ministry for Planning.

Clarke K and Keighery BJ 2000e Preliminary Vegetation Assessment of the City Beach High
School, Part of Bushplan Site 312 — Bold Park and Adjacent Bushland, City Beach.
Unpublished report prepared for the Ministry for Planning.

Keighery BJ 1993a A Report for the Belmont City Council on the Heritage Value of some
Urban Bushland areas within the City.

Keighery BJ 1993b Swan Coastal Plain Survey, 1990 - 93. A Report to the Wildflower
Society of WA for the National Estate Program.

Keighery BJ 1993¢ Bushland Plant Survey - Plant Community Survey for the Community. A
Report to the Wildflower Society of WA for the National Estate Program.

Keighery B 1994 Objection Assessment of the values of the flora of the Hepburn Heights -
Pinnaroo Park Area. An unpublished report for the Australian Heritage Commission

Keighery BJ 1995a Objection Assessment of the values of the flora and vegetation of the
Beeliar Wetlands, An unpublished report for the Australian Heritage Commission

Keighery BY 1995b Knowing and Managing the Brixton Street Wetlands. Unpublished
report for the Friends of Brixton Street and the Perth Branch of the Wildflower Society.

Keighery BJ 1995¢ Natural Areas at the Pearce Airforce Base, Western Australia.
Unpublished report for the Department of Environmental Protection, Perth, Western
Australia.



Curriculum vitae - Bronwen Keighery 2004 . 3

Keighery BJ 1995d Vegetation and Flora of Lot 139 Brentwood Road, Kenwick (part
Threatened and Poorly Reserved Community area Brixton 1). Unpublished report for the
Department of Environmental Protection, Perth, Western Australia.

Keighery B] 1995¢ Vegetation and Flora Report for ACTIV— an area recognised as in need
of interim protection under the System Six Update program). Unpublished report for the
Department of Environmental Protection, Perth, Western Australia.

Keighery BY 1995f Vegetation and Flora Report for Lot 106 Wanaping Road, Kenwick, part interim
protected area under the System Six Update Program. Unpublished report for the Department of
Environmental Protection, Perth, Western Australia.

Keighery BI 1995g Department of Environmental Protection System 6 Update program:
Flora List and Vegetation Notes for M52, Perth Airport. Unpublished report for the
Department of Environmental Protection, Perth, Western Australia.

Keighery B] 1995h Description of the Vegetation of part Pearce 4 — Area fo the North and
South of Kimberley Street. Unpublished report for the Department of Environmental Protection,

Perth, Western Australia.

Keighery BJ 1996a Flora Information for Roadside Protection Plans in the Shire of
Serpentine - Jarrahdale. Unpublished report to the Roadside Care Volunteers, Shire of
Serpentine - Jarrahdale.

Keighery B 1996b A description of remnant vegetation of Bennett Brook (System Six Area
M41). Report prepared for the Department of Environmental Protection, Perth, Westemn
Australia.

Keighery B] 1999a Assessment of Proposed Additional Bushland Areas — Lot 10 Flynn
Drive, Neerabup. Unpublished report prepared for the ministry of Planning.

Keighery BJ 1998 Vegetation and Flora Conservation Values of the Kemerton Silica Sands
Project Area. Unpublished report for the Department of Environmental Protection.

Keighery B 2000 Conservation assessment of part lot 52 on plan 16832 (Certificate of title
volume 2112 folio 88) based on information available prior to 5" May 1998. Unpublished
report for the Department of Environmental Protection to the Crown Solicitor's Office,
Western Australia.

Keighery B] 2001 Review of Expert Environmental Documents for TRANDOS v WESTERN
AUSTRALIAN PLANNING COMMISSION: SUPREME COURT 2353 OF 1999:PART LOT
52 BURNS BEACH ROAD (FORMERLY LOT 9), NEERABUP. Unpublished report for the
Department of Environmental Protection to the Crown Solicitor's Office, Western Australia.

Keighery BJ and Clarke K 1999b Detailed Assessment of Values for a Negotiated Planning
Solution Part Bushplan Site 303 - Pinnaroo Cemetery Bushland. Unpublished report prepared
for the Ministry for Planning.
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Keighery BJ and Clarke K 2000a Assessment of Proposed Additional Bushland Aveas — Lot
204 Lyon Road, Banjup. Unpublished report prepared for the Ministry for Planning.

Keighery BJ and Clarke K 2000b Detailed Assessment of Values for a Negotiated Planning
Solution Bushplan Site 270 - Sandy lake and Adjacent Bushland, Anketell. Unpublished
report prepared for the Ministry for Planning.

Keighery BJ and Clarke K 2000 Detailed Assessment of Values for a Negotiated Planning
Solution Bushplan Site 342 - Anstey/Keane Dampland and Adjacent Bushland, Forrestdale.
Unpublished report prepared for the Ministry for Planning.

Keighery BJ, Gibson N and Keighery GI 1997 The regional Significance of the Flora and
Vegetation of Garden Island. IN: The proceedings of the Environment and Energy
Conference, Royal Australian Navy Directory of Environmental Management, April 1997.

Keighery BJ, Keighery GJ and Santich S. 2002 A description of natural values of the south
Bunbury to Capel coastal corridor. Unpublished report for the Department of Environmental

Protection, Western Australia.

Keighery BJI, Keighery GJ Gibson N and Gumness, AG 2001. The vegetation and flora of the
Quairading Nature Reserve, Shire of Quairading. Wildflower Society of Western Australia
(Inc.), Nedlands.

Keighery GJ and Keighery BJ 1992 Burns Beach Unpublished report to the Department of
Conservation and Land Management, Western Australia.

Keighery GI and Keighery BY 1995 Muchea Limestones - Floristics. Unpublished report to
Australian Nature Conservation Authority National Reserves Network and the Department of
Conservation and Land Management, Western Australia.

Keighery GJ and Keighery BJ 1996 Vegetation and Flora of Lambkin Reserve, Serpentine
(Reserve 32352). An unpublished report for the Department of Conservation and Land

Management.

Keighery GJ and Keighery B 1998 Floristics of System Six Reserves and Bushland. Part
XVI: Point Heathcote Foreshore (M635), Minim Cove (M 57), Mosman Park (M506),
Peppermint Grove Foreshore (M 54) and Point Resolution (M59). Unpublished report for the
Departments of Conservation and Land Management and Environmental Protection, Perth,
Western Australia.

Keighery GJ and Keighery BJ 2000 Flora of the Greater Brixton St Wetlands. IN: Marshal, J
(ed) 2000 The Greater Brixton St Wetlands Management Guidelines, Natural History and
Research. Unpublished report for the Friends of Brixton St Wetlands and the World Wide
Fund for Nature.

Keighery GJ, Keighery BJ and Gibson N 1994 Vegetation and Flora of CTRC 53. An
unpublished report for Department of Environmental Protection, Shire of Waroona and the
Department of Conservation and Land Management.
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Keighery GI, Keighery BJ and Gibson N 1997 Flora and Vegetation of Dardanup Forest
Block. An unpublished report for Department of Environmental Protection and the
Department of Conservation and Land Management.

Keighery BJ and Trudgen, ME 1992 The Remnant Vegetation of the Eastern Side of the
Swan Coastal Plain A Report to the Department of Conservation of Land Management for
the National Estate Program.

Trudgen ME and Keighery B 1990a A Report on the Flora and Vegetation of the Alkimos
area and Conservation Issues affecting it. Unpublished report for Landcorp, WA.

Trudgen ME and Keighery BJ 1990b A Report on the Flora and Vegetation of the Ningana
area and Conservation Issues affecting it. Unpublished report for Landcorp, WA.

Trudgen, ME, Griffin EA. and Keighery BJ 1990 A Report on the Flora and Vegetation of
areas at Wilbinga and Brefon Bay proposed as alternatives for a future industrial site.
Unpublished report for Halpern Glick and Maunsell.

Trudgen, M. and Keighery BJ 1994 The Remnant Vegetation in the City of Gosnells. A
Report to the City of Gosnells.

Publications
A. Authored Publications

Banyard BJ and James SH 1979 Biosystematic Studies in the Stylidium crassifolium Species
Complex (Stylidiaceae) Aust. J. Bot., 27, 27-37

Gibson N and Keighery BJ (Editors) 1992 Bushland in Qur Backyard. Proceedings of a
workshop held by the Wildflower Society of WA June, 1992.

Gibson N, Keighery BJ, Keighery GJ and Burbidge AH 1994 Effects of Urban Living on
Plant Communities. In Proceedings National Greening Aust. Conference - A Vision for a
greener City. The Role of Vegetation in Urban Environments Editor M. Scheltema.

Gibson N, Keighery BJ, Keighery GJ, Burbidge A and Lyons M. 1994 A Floristic survey of
the southern Swan Coastal Plain A Report to the Heritage Commission prepared by the
Department of Conservation and Land Management and the Conservation Council of Western
Australia (Inc.).

Gibson N, Keighery GJ and Keighery B] 1997 Contributions of NH. Speck to the
biogeography of Proteaceae in Western Australia. Journ, Royal Society Western Australia.80:
73-71.

Gibson N, Keighery GJ and Keighery BJ 2000 Threatened plant communitiies of Western
Australia. 1. The ironstone communities of the Swan and Scott Coastal Plains. Journal of the
Royal Society of Western Australia 83: 1-12.
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Gibson N, Keighery GJ, Lyons MN and Keighery BJ 2003 Threatened plant communities of
Western Australia. 2. The argillaceous vernal pools of the south west. In preparation.

Gibson N, Keighery BJ, and Griffin EA 2002 The occurrence of Tuart in plant communities
on the Swan Coastal Plain. In Keighery BJ and Longman VM (Editors) 2002 Tuart
(Eucalyptus gomphocephala) and Tuart Communities. Perth Branch Wildflower Society of
Western Australia (Inc.), Nedlands, Western Australia. Pages 126 - 146.

Griffin, EA and Keighery BI 1989 Moore River to Jurien Sandplain Survey. WA
Wildflower Society, Nedlands, WA 90 pages

Keighery BJ 1991 Sharing a Wonderful Dream. Wildflower Society and Library and
Information Services, Perth.

Keighery B 1994a Bushland Plant Survey. A guide to plant community survey for the
community. Wildflower Society of WA, Nedlands, WA.

Keighery BJ 1994b Regional Conservation Assessment. In Proceedings of the Public Forum
concerning the State Government's Draft Urban Bushland Strategy. Urban Bushland Council
(WA).

Keighery B. J. and Gibson N 1992 Who is Managing Urban Bushland? In Bushland i Qur
Backyard. Proceedings of a workshop held by the Wildflower Society of WA June, 1992.

Keighery BJ and Gray M. 1992 Towards an Urban Bushland Policy for the National Trust
(WA). A Discussion Paper. In National Trust (WA) Urban Bushland Policy.

Keighery BJ and Huston J. 1994 Our Wild Plants. A Package of Information and Activities
for Primary School on Native Plant Communities. Greening Western Australia. .

Keighery BJ and Keighery G 1995 Management Guidelines for Urban Bushland and Fire
Effects. In Burning our Bushland, edited by J Harris, Urban Bushland Council (WA).

Keighery BJ, Keighery GJ and Gibson N 2003 Vernal Pools of South-Western Australia. In
abstracts for the on the Conference on Comparative Biology of Monocotyledons, 31° March
to 4™ April 2003 at the Rancho Santa Ana Botanic Gardens, California USA.

Keighery BJ, Keighery GJ Gibson N and Gunness AG 1999 Knowing and Understanding
the Plants in our Bushland. In K Tullis and K McLean (editors) 1999 Managing Our
Bushland. Proceedings of a 1998 conference on the protection and management of urban
bushland. Urban Bushland Council (Inc), Perth, WA.

Keighery BJ and Longman VM (Editors) 2002 Tuart (Bucalyptus gomphocephala) and Tuart
Communities. Perth Branch Wildflower Society of Western Australia (Inc.), Nedlands,
Western Australia.

Keighery BJ, Keighery GJ and Gibson N 1995a Community participation in Bushland Plant
Survey in Western Australia. In Nature Conservation 4: The Role of Networks edited by DA
Saunders JL, Craig and EM Mattiske. Surrey Beaty and Sons , Chipping Norton, NSW.
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Keighery BJ, Keighery GJ and Gibson N 1995b Floristics of Reserves and Bushland Areas of
the System Six Region Part X: Floristics of Lowlands. Wildflower Society of Western
Australia (Inc.), Nedlands..

Keighery BJ, Keighery GJ and Gibson N 1996¢ Floristics of Reserves and Bushland Areas
of the Busselton Region (System 1). Parts I - IX. Wildflower Society of Western Australia
(Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1996d Part II: Floristics of the Ambergate Reserve.
In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1). Parts I -
IX. Wildflower Society of Western Australia (Inc.), Nedlands. :

Keighery BJ, Keighery GJ and Gibson N 1996e Part IV: Floristics of the Capel Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1).
Parts I - IX. Wildflower Society of Westermn Australia (Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1997a Floristics of Reserves and Bushland Areas
of the Perth Region (System 6). Parts XI - XV. Wildflower Soctety of Western Australia
(Inc.), Nedlands.

Keighery BJ, Keighery GI and Gibson N 1997b Part XI: Floristics of the Mundijong Road
Bushiand. In Floristics of Reserves and Bushland Areas of the Perth Region (System 6).
Parts X1 - XV. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery BJ, Keighery GJI and Gibson N 1997¢  Part XII: Floristics of the Neerabup
National Park. In Floristics of Reserves and Bushland Areas of the Perth Region (System 6).
Parts XI - XV. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery BJ, Keighery GJ and Gibson N 1997d  Part XIV: Floristics of the Lakes
Cooloongup and Walyungup Bushland. In Floristics of Reserves and Bushland Areas of the
Perth Region (System 6). Parts XI - XV. Wildflower Society of Western Australia (Inc.),

Nedlands.

Keighery BJ, Keighery GJ and Shepherd D 2002 The Distribution and Conservation of Tuart
and the community with which it lives. In Keighery BJ and Longman VM (Editors) 2002
Tuart (Eucalyptus gomphocephala) and Tuart Communities. Perth Branch Wildflower Society
of Western Australia (Inc.), Nedlands, Western Australia. Pages 6 - 86.

Keighery BJ and Pieroni, M. 1989 Gum Tree Pack. Western Australian Wildflower Society,
Nedlands, WA 40 pages

Keighery GJ, Harvey, M and Keighery BJ 1990 The Vegetation and Flora of Bold Park.
West. Aust. Naturalist 18:100-122

Keighery GJ and Keighery BI, 1991. Floristics of Reserves and Bushland Areas of the System
Six Region I, Brixton Street Wetlands, Kenwick. In Floristics of Reserves and Bushland
Areas of the Perth Region (System 6). Parts I-IV. Wildflower Society of Western Australia

(Inc.), Nedlands.
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Keighery GJI and Keighery BJ 1992 Plant Communities of the Northern Swan Coastal Plain
- with special reference to uncommon and potentially Rare Plant Conununities. In Bushland
in Our Backyard. proceedings of a workshop held by the Wildflower Society of WA June,
1992.

Keighery Gl and Keighery B 1993a. Part VII: Floristics of Three Bushland Areas on the
Eastern Side of the Swan Coastal Plain In Floristics of Reserves and Bushland Areas of the
Perth Region (System 6). Parts V-IX. Wildflower Society of Western Australia (Inc.),
Nedlands.

Keighery GJ and Keighery BI 1993b  Part VIII: Floristics of Wandi Nature Reserve. In
Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts V-IX.
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ and Keighery BY 1993¢ Part IX: The Flora of Three Coastal Bushland Areas
(System 6 Areas M46, M91 and MI106). In Floristics of Reserves and Bushland Areas of the
Perth Region (System 6). Parts V-IX. Wildflower Society of Western Australia (Inc.),
Nedlands.

Keighery GJ and Keighery BJ 1996a Rediscovery of Schoenus natans (Cyperaceae). W.A.
Naturalist 21: 65 - 63.

Keighery GI and Keighery BJ 1996b Biology, Biogeography and Conservation of
Franklandia R.Br. page 29, Abstracts of the International Conference on the Biology of the
Proteaceae, University of Melbourmne, 29 Sept, to Oct. 2, 1996.

Keighery BI and Keighery GJ 2003 Juncaginaceae in Western Australia. In abstracts for the
Third International Conference on Comparative Biology of Monocotyledons, 31% March to 4
April 2003 at the Rancho Santa Ana Botanic Gardens, Californta USA.

Keighery GJ, Keighery BJ and Gibson N 1996 Part I: Floristics of the Carbunup Bushland.
In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1). Parts I -1X.
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Keighery BI and Gibson N 1996 Part II: Floristics of the Ruabon Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Busselton Region (System 1).
Parts I - IX. Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Gibson N and Keighery B] 1997 Part XII: Floristics of the Seabird Bushland.
In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts XI - XV,
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GI, Keighery BJ and Gibson N 1997 Part XII: Floristics of Bullsbrook Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts
XI-XV. Wildflower Society of Western Australia (Inc.), Nedlands.
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Keighery Gl, Gibson N and Keighery BI 1997 Part XII: Floristics of the Seabird Bushland.
In Flonstics of Reserves and Bushland Areas of the Perth Region {System 6). Parts XI - XV.
Wildflower Society of Western Australia (Inc.), Nedlands.

Keighery GJ, Keighery BJ and Gibson N 1997 Part XII: Floristics of Bullsbrook Nature
Reserve. In Floristics of Reserves and Bushland Areas of the Perth Region (System 6). Parts
XI- XV. Wildflower Society of Western Australia (Inc.), Nedlands,

Lamont B, Keighery BJ, PennyL and Wallace J 1987 A numeric, geographic and structural
analysis of the Hakea falcata group (Proteaceae) Botanical Journal of the Linnean Society,
94:433-451

Longman VM and Keighery B 2002 Tuart Issues. In Keighery BJ and Longman VM
(Editors) 2002 2002 Tuart (Eucalyptus gomphocephala) and Tuart Communities. Perth
Branch Wildflower Society of Western Australia (Inc.), Nedlands, Western Australia. Pages
292 - 330.

Powell, R and Keighery B 7995 Soil types and plant communities of the Perth metropolitan
region. In Managing Perth's Bushland, Eds: Scheltema, M and Harris, J., Greening Western
Australia,

Powell R and Keighery BJ 2002 Tuart in the Landscape. In Keighery BJ and Longman VM
(Editors) 2002 Tuart (Eucalyptus gomphocephala) and Tuart Communities. Perth Branch
Wildflower Society of Western Australia (Inc.), Nedlands, Western Australia, Pages 279 -
280.

Powell R and Keighery BY 2003 Cherish the Tuart. Landscope, Volume 18 No 4 Autumn
2003. Department of Conservation and Land Management. Perth, WA

B. Government and EPA Planning and Policy Publications
Key:

# principal contributor

* contributor

# Environmental Protection Authority (EPA) 2002 A Strategy for the EPA to identify
regionally significant natural areas in its consideration of the Greater Bunbury Region
Scheme portion of the Swan Coastal Plain. Environmental Protection Authority. Perth, WA.

* Environmental Protection Authority (EPA) 2003 Guidance for the Assessment of
Environmental Factors No. 10. Level of assessment for proposals affecting natural areas
within the System 6 region and Swan Coastal Plain portion of System I region Environmental
Protection Authority, WA.

*Government of WA 1998a Perth’s Bushplan Volume 1. Published by the Western
Australian Planning Commission, Perth, WA.

#Government of WA 1998b Perth’s Bushplan Volume 2. Directory of Bush Forever Sites
Published by the Department of Environmental Protection, Perth, WA.
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*Government of WA 2000a Bush Forever Volume 1: Policies Principles and Processes.
Ministry for Planning, Perth, Western Australia.

#Government of WA 2000b Bush Forever Volume 2: Directory of Bush Forever Sites.
Department of Environmental Protection, Perth, Western Australia.

Bronwen Keighery
October 2004



KEIGHERY Bronwen

From: KEIGHERY Bronwen

Sent: Thursday, 7 October 2004 4:50 PM
To: 'Linda Rowley'

Subject: Partridge Witness Statements
Dear Linda

Attached are both John and my witness statements. if you need to contact us tomorrow please get back to John rather
than myself. John will be able to contact me.
Regards Bronwen

ANNEXURE ANNEXURE REVISED-WITNESS PartridgeWs_B_Kei
1BIK_Partridge.doc 2BJK_Partridge.doc TATEMENT-JOHN,,.  ghery.doc

Bronwen Keighery

Senior Environmental Officer
Terrestrial Ecosystem Branch
Policy and Coordinatfon Division
EPA Service Unit

Department of Environment
Telephone 9222 7028

Fax 9322 2850






AT Ocyt 504

f n ;ZL, - a S C‘
j % nts V /4 j st e i 57/
‘ Kemgrbon (N {Mrvgj o’

//d};///e’ &/W"‘—-’@/ pre F fét;%d—w

jro.v/t.’t— 44:«_ /‘(-v:j

7 WM@»% j/,a.c,«,;bb — gy Sael M-\,?

b






A

¥e
s

Av

o
LS
o)




Shoye 5
L3 — e a(/f/@-t—«fm A N

‘ w ),
F— 5/4:/7 Z — Looitre D reah s
1269 viev =
l27 O %44.)/ DDt T

‘5%‘/49 rw—/) T el — PP Ierey
C/fr:. ﬂ_y
(290 — se™ Stspy =

5%0/0 - Leflarst [,

D A———
) r
fi6 G (&f/e’/r'* oyl e STl e
i, e
Leé Eas /_".—o(J ¢ abovse. poransocs |

(zéed /{7/ ﬂ/fjf/&#

jo9L — Skunk .
g, TS ey






M/} /

/2«?”3 _7/4 S Mf““ /{/ ""—D ._)(1 |
/ Z :7'- ﬁ oy B éx_/\__ o [ Loe 8 g Lo

{2 ?Oj J”’ e
;28 (,.d / /&9,,( — /‘—/?3/‘ P
/?,72, s A

[%,? E/ s, m’U f NN /»"MA)

o\ SPep
/ 2’?9 - WY 4 wr Cf—.’\_/

[T — /72

/1% . Aee eneil
| LAF- j‘!

ey 7] s 2

77-:‘7" ~— /B AT
1283 ( Batie “cmee
(257 vies§ I ET T [ oy Frs
(2. 78 AR

UC%O/ 7 P/ﬂ@r////w,\_,
Ty = 254 S,
Looterm) fock Ao sose

/Z—?é %/V&‘/ Qo('a,&_, N

/747 %ﬂ”&" A rsarm K
(25§

(C/f" /Q_pua( c/wa.k)

””Oj e s

[ 2T

(2.9 ¢ /@/VA/ R









WETLANDS OF MAP SHEET 2031 | SW (Harvey S

H
FOURTEEN
MILE ROAD

1758 2498

1548

r

1958

BASIN AND FLAT WETLANDS

lake (permanently inundated),
estuary (permanéntly inundated)

sumpland, flocdplain {seasonally inundated),
estuary (peripheral)

dampland, palusplain (seasonally waterlogged)

[ other basin wetlands

WETLAND TYPE

L Lzke

CH Cresk
Sumpland
Dampland
Artificial Lake
Floodpiain
Palusplain
River
Estuary {Waterbody)
Estuary {Peripheral)
PS Paluslope

m@avmEon

CHANNEL WETLANDS
e Diver (permanently inundated)
e Creek (seasonally inundated)
~-=== Arificial channel
e~ Giravity or Pressurs Drainage Pipes (metro area)

ZOMES OF INFLUENGE
------ Zone of Critical Influence 50 metre boundary
—— . Zone of Secondary Influence 200 metre boundary

Road Boundary ——— Property Boundary

WETLAND MAP IDENTIFICATION NOS. EG. 12,320,678

Map identification Numbers have been assigned to each wetland
according to their type and methed of classification.

Map Identification Numbers less than 3C0 represent wetlands
mapped by the V & C Semeniuk Research Group for the

Water Authority.

Map Identification Numbers ranging from 301 to'600'have been
assigned to basin wettands (mostly rock peols and dams)

and numbers 601 and greater to channel wellands {rivers, creeks,
and artificial channels). Wetlands numbered 301 and greater
have been described from complimentary DOLA digital

hydsographic mapping.
NORTH
SCALE 1:50 000 : H
0 05 1 1.5 2 | f \ /
kilometres — ;
|

WETLANDS OF THE SWAN COASTAL PLAIN VOLUME 2b, WETLAND ATLAS. DECEMBER 1995

MAP 20311 SW (Harvey SW)









ENTERED ON GIS

Name: Benger Swamp Nature Reserve Management Plan
Date: 28/04/2006

Capture Author:  Thomas Leong / Ian Steward

Comments:

Polygon

Created to match documented study area with high level of accuracy

Accuracy Levels:
e High = Document contained visual and or described spatial references easily copied, resulting in
little or no polygon boundary errors
e  Acceptable = Document contained visual references with complex boundaries, resulting in minor
boundary errors
e Low = Document contained little or no visual references, resulting in polygon boundary errors

Attributes

Report Info — Captured without problems
Custodial/Contact — Captured without problems
Content — Captured without problems




BENGER SWAMP NATURE RESERVE

MANAGEMENT PLAN

Please find enclosed a copy of the final plan and summary
of public submissions for the Benger Swamp Nature Reserve.

This plan was approved by Barry Hodge, Minister for
Conservation and Land Management, on 1 December 1987, and
will be in effect for 5 years (1987 - 1992).

s Nl cnnnon

Jdim Williamson
RANCH MANAGER
LANNING

31 December, 1987
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