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THE PURPOSE OF THIS REPORT

This report contains the Environmental Protection Authority's environmental assessment and
recommendations to the Minister for the Environment on the environmental acceptability of the
proposal.

Immediately following the release of the report there is a 14-day period when anyone may
appeal to the Minister against the Environmental Protection Authority's recommendations.

After the appeal period, and determination of any appeals, the Minister consults with the other
relevant ministers and agencies and then issues his decision about whether the proposal may or
may not proceed. The Minister also announces the legally binding environmentai conditions
which might apply to any approval.

APPEALS

If you disagree with any of the assessment report recommendations you may appeal in writing
to the Minister for the Environment outlining the environmental reasons for your concern and
enclosing the appeal fee of 310

It is important that you clearly indicate the part of the report you disagree with and the reasons
for your concern so that the grounds of your appeal can be properly considered by the Minister
for the Environment.

ADDRESS

Hon Minister for the Environment
18th Floor, Allendale Square

77 St George's Terrace

PERTH WA 6000

CLOSING DATE

Your appeal (with the $10 fee) must reach the Minister's office no later than 5.00 p.m. on 20
December, 1991.
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Summary and recommendations

Metro Brick (A Division of Bristile Ltd) currently excavate clay for brick making purposes in a
quarry located on Part Lot 36 Coondaree Parade, Upper Swan, just east of Great Northern
Highway and about 14 km north of Midland. The environmental impact of the project was
previously assessed by the Environmental Protection Authority in 1988 prior to the Minister for

the Environment-setting conditions on-the project:

An Application for Renewal of Excavation Licence by Metro Brick Pty Lid was referred to the
Environmental Protection Authority by the Shire of Swan in August, 1990. The Authority has
assessed the environmental impact of the proposal by way of a Consultative Environmental
Review, in conjunction with other nearby clay excavation proposals which potentially impact
on the habitat of the extremely rare and endangered Western Swamp Tortoise (Pseudemydura
umbrina). The clay excavation proposals are being assessed concurrently by the Environmental
Protection Authority, and have been described in a common document. The Consultative
Environmental Review was briefly open for public review in October, 1990 and the Authority
received ten submissions on the proposals. The proponents held a public open day near the site
in December, 1990, at which time further comments were received from some members of the
local community.

Ellen Brook Nature Reserve has been especially created by thc State Government for the
purposc of conscrving the torteise. About 20 to 30 short necked tortoises live in the specially
fenced-off Wildlife Sanctuary within the reserve, and they are thought 1o be the only known
population of naturally occurring short necked tortoises in the world. A similar number of
tortoises are the subject of a special breeding programme at the Perth Zoo. The population of
short necked tortoises at the nearby Twin Swamps Reserve has declined from over 100 animals
in 19635, to virtual extinction by 1985,

The Authority has assessed the potential environmental impacts of the proposal, both as
described in the Consultative Environmental Review and in responses to public submissions.

Major issues
The environmental impact of the cla y xcavano of the tortoise habitat at Ellen Brook
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Runoff water from the clay excavation could impact upon the habitat of the rare and endangered
short necked tortoise.
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habitat can be managed by the proponent to the benefit of the tortoise, as a result of the
following:

. Metro Brick has also given a commitment to the containment of
turbid water within its excavations and immediate surroundings
thus ensuring it does not flow on to the tortoise habitat;

. For the first three annual excavations on Lot 10, Meiro Brick
would contain all their drainage water to within their site and
immediate surrounds by bunding the perimeter with overburden to
a height of 0.8m; and

. Metro Brick propose that future stages of excavation couid be
accommodated by diverting drainage waters to the north, by



blocking off the existing culvert and enlarging and deepening the
drainage line on ihe easi side of ihe highway.

The proposed drainage modifications have been further strengthened by the Authority's
recommendation 2 in this report for the proponent to prepare and implement a drainage
management plan in consultation with appropriate government Authorities and to the
satisfaction of the Authority, which would enable Metro Brick to:

. monitor drainage to detect, report on, and manage any drainage
impacts on the habitat of the short necked tortoise at Ellen Brook
Nature Reserve;

. remedy any unacceptable drainage impacts on the tortoise habitat
by this proposal;
. detain ali drainage waiers on site in the first 3 years of operation,

so that they do not enter the tortoise habifat at Ellen Brook Nature
Reserve nor create an unacceptable impact elsewhere;

. divert all drainage waiers from the eastern side the Great Northern
Highway from entering the tortoise habitat area at Ellen Brook
Nature Reserve within twe years of approval of the preposal, and
in so doing, ensure it does not create an unacceptable impact
elsewhere,

These recommendations are in line with expert submissions which indicate that the
tortoise would benefit by the elimination of external drainage waters into the reserve, as
water requirements for the tortoise habitat could be met by rainfall.

The clay excavations could lead to a more rapid drying up of the winter-wet swamp habitat that
is essential for the short necked tortoises to breed in, by draining perched groundwater from the

area.

The proponent has documented substantial hydrological data to show that water Ievels in
the main tortoise swamp habitat are predominantly dependant on rainfall, rather than
surface flow or a hydraulic connection with other groundwater from outside the area.

The proponent acknowledges that there may be an element of uncertainty with perched
groundwater and depressions of surface water within the reserve, particularly when
quarrying is close to the boundary.

The Environmental Protection Authority concludes that, from investigations undertaken
and advice given, the proposal by Metro Brick is most unlikely to impact on the
groundwater of the tortoise habitat, provided that the following stringent controls and
management procedures are adopted:

. preparation of 2z staged excavation plan a5 part of an Environmental
Management Programme (see Recommendation 4), with the first
excavafion to commence at the furthermost point away from the
tortoise habitat;

. preparation of an approved groundwater protection plan, as part of
the Environmenial Management Programme (see Recommendation
4}, with the objective of delineating and monitoring perched
groundwater levels and pit seepages, and designing suitable
management practices to remedy any potentially unacceptable
impacts; and



. establishment of a no-quarrying buffer of 100 metres around the
reserve, uniii further investigations are abie io conciusiveiy
demonstrate to the satisfaction of the Environmental Protection
Authority that no adverse effect could occur (see Recommendation
3).

short necked tortoise, parucularly as many of z‘helr excavations are propmed in old habzraz areas
which would otherwise be difficult and expensive to be rehabilitated for the benefit of the

torioise.

Improvements to the habitat area by mechanical deepening of some areas to provide
sufficiently deep swamps for the tortoise to swim and eat in, providing suitable
aestivating refuges, and rehabilitating the native vegetation are being investigated. Parts
of the current reserve that do not hold water for extended periods each winter may also
be deepened and rehabilitated. The fox-proof fence would also need to be extended.

In their response to issues raised in submissions, Metro Brick has indicated that it is
agreeable to assisting with machinery time for potential earthworks. The timing of
assistance would preferably need to fit in with the company's seasonal working
arrangements, and would be subject to further liaison and negotiation.

The Environmental Protection Authority encourages other companies and individuals
who may wish to participate in the recovery and survival of this extremely endangered
species of wildlife to hiaise wiih the Depariment of Conservation and Land Management,

Whether the clay excavations could affect groundwater supplies , particularly if dewatering of

the superficial aquifer occurred or there was a major fuel spillage inside a pit, was of concern.
Ti is unlikely ihat the proponeni wounld wani to excavate clay inio the superficial aquifer
because the plastic clay to be mined sits on top of the water table. In addition, wet
plastic clay is difficult to excavate and would need dewatering, which is expensive and
time consuming. If dewatering was necessary, it could be accomplished by pumping to
another part of the pit, therefore minimising any drawdown effects.

The Water Authority of Western Aunstralia hag indicated that a groundwater licence
would be required by the proponent prior to drawing groundwater.

The Environmental Protection Authority has recommended that Metro
Brick should prepare an approved groundwater protection plan as part of
the Environmental Management Programme, in consultation with the
Water Authority of Western Austraiia. The plan should outline
procedures io be used by the proponeni to proieci ihe quality and
quantity of groundwater from the impacts of the clay excavation and
earth moving machinery {see Recommendation 4).

After the excavations cease, the resultant end use, such as urban residential, may indirectly lead
o extinction of the short necked tortoise

The Environmental Protection nuun’)l‘ity’ }')I'C'V’L()ubly made recommendations in 1983 that

ways and means of providing a protective buffer zone around Ellen Brook Nature
Reserve be sought through planning procedures.
The proponent has made the following commitments:

« to consult with planning authorities to facilitate the derivation of a
term strategic plan for the Upper Swan locality which recognises and
accepts the interim priority land use of clay extraction; and

iii



« to establish an inter-company liaison mechanism to emnable a co-
ordinatied approach beiween aii three proponenis with respeci to
addressing potential cumulative operational effects and overall
rehabilitation goals.

These commitments have been further strengthened by:

+ the Authority's recommendation in this report for the joint preparation
of a regional development, drainage and rehabilitation plan for the
locality by all the clay excavation proponents, in consultation with
government authorities, and within two years of approval
(Recommendation 35).

The proposed clay excavations could have the potential to impact on the comfort of local
residents, through noise, dust and visual impacts, unless managed.

Metro Brick have outlined a number of management strategies which are currently used
to minimise noise and dust impacts. These procedures have been used by the company
successfully over the years, including at the nearby Part Lot 36, and there have not been
any complainis regisiered against the company at this location to their knowledge. The
company has stated that it would restrict its operating hours to 6.30am to 5.30pm,
Monday to Friday. Metro Brick propose sequential rehabilitation and screening with
vegetation io reduce visual impacts.

The community at Upper Swan townsite is less likely to be affected by Metro Brick's
excavations, as the townsite is about 900m away from the boundaries of the property
and 1.5km from the initial excavation site.

The Environmental Protection Authority has recommended that the
proponent should prepare, implement and reguiarly review noise, dust
and visual impact management plans as part of the Environmental
Management Programme, in consultation with the Shire of Swan and to
the satisfaction of the Environmental Protection Authority (see
Recommendation 4). The plans should document the company's procedure for
handling complaints, including the person responsible within the company for receiving
and recording the complaints, for following them up and, if appropriate, for rectifying
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The clay pits could become a source of mosquito nuisance or disease to the public, and may
represent a danger lo young children in the area, unless managed. 7
Metro Brick are prepared to rehabilitate their pits to a lake form that is compatible with
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the Shire of Swan roquircments, 1© cnsure these effecis arc minimised. Public access is
restricted by fences in good condition and a lockable gate for security, and steep,
dangerous areas would be fenced-off within the excavation. Metro Brick has advised
that it is prepared to consider the provision of materials and/or machine time (on a one-
third basis with Midland Brick and Prestige Brick) for recreational areas provided by the
Council, if this was considered of value in keeping children away from the site.

The Environmental Protection Authorify considers ihai the proponent
should liaise with the Shire of Swan and the Department of Conservation
and Land Management to ensure that community health and safety issues
are catered for in the management and rehabilitation of the clay

excavations, and addressed in the Environmental Management
Programme (Recommendation 5).

v



The Swan Valley area is known to have sites of major Aboriginal significance in both
archaeological and ethnographic terms.

The Authority advises that the proponent should discuss with the
Department of Aboriginal Sites of the West Australian Museum
appropriate ways of complying with the provisions of the Aboriginal
Heritage Act 1972-80.

nviro Protection Authority recognise ry rare s h
ort necked Western Swamp tortoise, and the re qulrement to protect its
habltat Accordingly, the Authorlty has set a very high onus of proof on this
and other nearby quarrying proposals, to demonstrate that there will be no
adverse impacts on the tortoises and their habitat. It is only after detailed study
that the Authority considers that the proposal would not have any adverse

impacts and therefore could proceed.

Based on its assessment of the proposal and additional information provided
by the proponent in response to questions raised as a result of the assessment
process, the Authority makes the following conclusions and recommendations:

12 En nnmanta
1€ Banvironmenta
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Recommendation 1

The Environmental Protection Authority concludes that the proposal by Metro
Brick to quarry clay on Lots 10, 11 and Part Lot 36, as outlined in the
Consultative Environmental Review and subsequently modified during the
process of interaction between the proponent, the Environmental Protection
Authority, and government agencies, and those members of the public who
were consulted, is environmentally acceptable.

In reaching this conclusion, the Authority identified the main issues requiring
detailed consideration as:

. protection of the habitat of the endangered Western Swamp Tortoise,
Pseudemydura umbrina, at Ellen Brook Nature Reserve,

s management of drainage waters;

. protection of groundwater resources;

. rehabilitation of the guarried area;

. noise, dust, and visual impacts from the quarrying operations;
. public safety and management of mosquito breeding.

The Environmental Protection Authority considers that these and other issues,
such as planning consideraiions, have been addressed and are manageabie,

nithawm e ahomono o tha mmoamaoo 1 hx 4#bn »swowowsowsd pl---n'-nnr oaanoares ot t+hn
SALETE AFY O SIIRINERTS W AN pIiVpiSal RY  LART i.:l.' SPRRTEEL  RNRRERREL ZMDOTOIIIRTEAL,  REET

environmental management commitments given hy the proponent, or by the
Environmental Protection Authority’s recommendations in this report.

Accordingly, the Environmental Protection Authority recommends that the
proposal could proceed, subject to the proponeni's commitments (Appendix 1)
and the Environmental Protection Authority's recommendations in this report.
Any approval for the proposai shouid be for a maximum of i0 years from the
time of commencement. Subsequent applications will be reviewed in the light
of the proponent's environmental performance at the site.



Recommendation 2

The Environmental Protection Authority recommends that, prior to the start of
quarrying activities and in consultation with the Department of Conservation
and Land Management, the Main Roads Department, the Swan River Trust and
the Shire of Swan, Metro Brick should prepare a drainage management plan as
part of an Environmental Management Programme to the satisfaction of the
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. monitor drainage to detect, report on, and manage any drainage impacts
on the habitat of the shori necked tortoise at Eilien Brook Nature
Reserve;

. remedy any unacceptable drainage impacts on the tortoise habitat by this
proposal;

. detain all drainage waters on site in the firsi 3 years of operation, so that

they do not enier the torioise habitat ai Ellen Brook Nature Reserve nor
create an unacceptabie impact eisewhere; and

. divert all drainage waters from the eastern side the (Great Northern
Highway from entering the torteise habitat area at Ellen Brook Nature
Reserve within two years of approval of the proposal, and in so doing,
ensure it does not create an unacceptable impact elsewhere.

The drainage management plan should be implemented and periodically
reviewed to the satisfaction of the Environmental Protection Authority.

Recommendation 3

The Environmental Protection Authority recommends that there be no quarrying
within 100 metres of the boundaries of the Wild Life Sanctuary at Ellen Brook
Nature Reserve and any additions thereto, until further investigations are able
to conclusively demonstrate to the satisfaction of the Environmental Protection
Authority that no adverse effect could occur to the tortoise habitat.

Recommendation 4

The Environmental Protection Authority recommends that, prior to the start of
quarrying activities, Metro Brick shouid prepare an Environmental Management
Programme to the satisfaction of the Minister for the Environment. This
programme shouid enable the proponent to detect, report on, and manage any
impacts, and remedy any unacceptable impacts on the environment by this
proposal, and should be implemented and periodically reviewed to the
satisfaction of the Environmental Protection Authority. Details to be prepared
as part of the Environmeniai Managemeni Programme should inciude, bui noi

necessarily be limited foo

. a staged guarrying siratepgy;

. drainage management;

. groundwater protection;

. progressive rehabilitation of the site;

. procedures to minimise noise, dust and visual impacts associated with
the quarrying and transportation operations;

. public safety and mosquite breeding; and

. periodic reporting of monitoring results and consequential changes to

environmental management.



The timing of the preparation, implementation and review of the Environmental
Management Programme shouid be o ihe satisfaction of the Environmentai
Protection Authority.

Recommendation 5
The Environmental Protection Authority recommends that Metro Brick, in

consultation with the Department of Conservation and Land Management, the
Department of Planning and Urban Development, the Shire of Swan, and other
current and known proposed clay producers in the area, shouid contribute to
the preparation of a regional development, drainage and rehabilitation strategy
for the Upper Swan Locality, within 2 years of approval of this proposal and
to the satisfaction of the Environmental Protection Authority.

vii



1. Introduction and background

Metro Brick (A Division of Bristile Ltd), hereafter referred to as Metro Brick, propose to
excavate clay on Lots 10, 11 and Part 36 Coondaree Parade, Upper Swan, just east of Great
Northern Highway and about 14 km north of Midland (Figure 1).

AnApphcatlgn for.. Approva].....t@ Commence ..D@vcl()pment...on Lot 10 and Part. Lot 36. by

Interational Brick and Tile Pty Ltd was referred to the Environmental Protection Authority by
the Shire of Swan in October, 1989. The Authority determined that a formal level of assessment
was necessary, to allow the Minister for the Environment to set environmental conditions on the
project.

In 1989 the Authority advised the proponents of ali clay excavation proposals in the vicinity of
the habitat of the rare and endangered short necked tortoise at Ellen Brook Nature Reserve that,
prior to assessing their individual proposals, a study of the water relationships in the area
would need to be undertaken, This work has subsequently been carried out and reported in a
joint Consultative Environmental Review (CER) document, which was released for public
review in October, 1990. Metro Brick has recently provided further information on their
proposal, in response to issues raised by the Authority as a result of the CER process
(Appendix 2).

Metro Brick currently excavate clay for brick making purposes in a quarry located on Part Lot
36 Coondaree Parade. This project was previously assessed by the Environmental Protection
Authority in 1988 prior o the Minister for the Environment setting environmental conditions on
the proponent (International Brick and Tile Pty Ltd), which required the submission to the
Authority of a report on environmental impacts of the company's operations after 12 months
operation. This report was assessed by the Authority in consultation with other government
authorities, and apart from the failure of a suitable establishment of screening vegetation (due to
poor drainage), it showed that the project could operate without any unacceptable impacts on
the environment.

In November 1991, Metro Brick wrote to the Authority to clarify that, due to their role as the
major and managing partner in International Brick and Tile Pty Ltd, Metro Brick (A Division of
Bristile Ltd) are the proponent for the proposal covering Part Lot 36 and Lots 10 and 11
(Appendix 3). Due to the shor’rdge nf suita{b}e c,lay on Part Lat %6 and shortdge of space at their
0 10ng term Gteckpﬂmg of cldy extrdcted fr()rn Lotq 10 and 11, These changes ‘have b@en
documented in the company's recent Application for an Excavation Licence, which was referred
to the Authority in November, 1991, together with a late change to proposed drainage
modifications in December, 1991 (Appendix 4).

. The Western Swamp Tortoise

The Western Swamp Tortoise (Pseudemydura umbrina ) which 1s more commonly known as
the short necked tortoise, is generally recognised as the most endangered species of vertebrate
animal in Australia. Ellen Brook Nature Reserve was declared in 1962, in order to protect one
of the two known remaining populations of such tortoises in the world from extinction. The
tortoise is known only from Ellen Brook Nature Reserve and the Twin Swamps Nature
Reserve, 4 kmi to the north.

The Western Swamp Tortoise is easily distinguishable from other fresh water tortoises in
Western Australia by its short neck and the fact that it inhabits ephemeral {(winter-only)
swamps; it does not seem to occur in permanent rivers, creeks, lakes or swamps. The short
necked tortoise aestivates (sleeps) in naturally occurring tunnels in the clay gilgai soils during
summer and autumn, Pseudemydura umbrina is the smallest Australian chelid tortoise. It is the



only species in which the female is smaller than the male, Maximum age attained is not known,
but is at ieast 50 years. Pseudemydura umbrina is a relict species, apparently littie changed
since the Miocene (12 to 25 million years ago). The species is so different from other members
of its family, Chelidae, that a separate sub-family, the Pseudemydurinae, has been proposed for
1f.

The population of short necked tortoises at Twin Swamps Reserve has declined from over 100~~~

animals in 1965, to virtual extinction by 1985. A specially fenced-off, fox-proof area within the
nearby Ellen Brook Nature Reserve, constructed in 1990, now contains the only known,
naturally occurring population of such short necked tortoises in the world, consisting of about
25 to 30 animals, including about eight adult females. A captive population of about 49
tortoises is held in the Perth Zoo as part of a special breeding programme.

The endangered status of the short necked tortoise is due to a combination of factors, including:

. a small geographic range, with most of the original habitat having been lost to
agricultural, urban and industrial uses since European settlement;

«  the protected habitat being in only two small nature reserves that are of marginal
quality;

i) an unusuai habitai of winter-wet ephemcrai swamps, with
suitable aestivating (summer "hibernating”) refuges
nearby;

(i) a wholly carnivorous diet of live food which is only

available for a short time each year

P

+  adependence on:

+  low fecundity (fertility) and slow growth rates;

¢ below average rainfall in the Perth area over the last 30 years, combined with a

marginal habitat and prospects for drier climatic conditions in the future;
«  presence of exotic predators, particularly the European fox.

A Management Programme for the Western Swamp Tortoise was launched in November,
1980. The aim of the programme for the next 10 years is to create two viable populations in the
wild. This will be achieved with a number of different strategies, including:

* management of the tortoise population (monitoring and a captive breeding
programmc);

. mdndgement of thc tortoisc reserves [0 maintain and improve the habitar (water

axrnila

T2 rana W
gvailahbility and quality, predation, emigration};

= identification, acquisition and rehabilitation or construction of additional habitat
(Twin Swamps and Ellen Brook Nature Reserves);

. recognition of the importance of the reserves at all levels of government when
development proposals are considered for the area;

< public support, including an educational programme.

In its report titled "Conservation Reserves for Western Australia - the Darling System - System
6" ( commonly referred to as the "Red Book") in 1983, the Environmental Protection Authority
recommended that ways and means of providing protective buffer areas around both Ellen
Brook and Twin Swamps Nature Reserves (M17) be sought through planning procedures.



3. The proposal
3.1 Need for proposal

The Swan Valley contains deposits of high quality plastic clays used in the manufacture of

--bricks; pavers-and-roof tiles. Manufacturing plants-have traditionally been-located in the Swan.. o

Valley, both for ease of access to raw materials and minimisation of transport costs.

The clays of the Swan Valley have specific properties of excellent fired colour, high fired
strength, high plasticity and good green binding strength. The material represents the basic
bonding agent for all brick and tile products and comprises a minimum of 15% of raw material
components.

Expansion of urban and special rural development has effectively sterilised large areas of land
for clay excavation. A number of people who have chosen to lead a semi-raral lifestyle in close
proximity to the city can be cxpected to be opposed to clay extraction proposals. As a
consequence, brick and tile manufacturers have been forced to seek more of their raw materials
further away from their plants.

About 70% of new dwellings in the Perth area use brick and tile construction, compared with
about 40% in the Eastern States.. The State Planning Commission estimated in 1987 that there
would be a demand for an additional 171,000 houses by 2001. This demand for housing can
be expected to be reflected in the rate of clay extraction.

The proposed clay excavations around Ellen Brook Nature Reserve are within areas identified
as important resource areas in the Department of Planning and Urban Development's Basic
Raw Materials Policy. More recently the Department recognised the need to protect the high
quality clay resources north and east of the Upper Swan townsite for brick and tile manufacture
in its public discussion paper -"The North-east corridor - planning issues and growth options”,
released in November, 1991,

3.2 Project description

Lots 10, 11 and Part 36 are located te the east of the Great Northern Highway, north of the
upper Swan townsite (Figure 1). An unconstructed road reserve, Coondaree Parade, forms part
of the southern boundary of Lot 10, l" xisting access road is north of the road reserve.

The excavation would be for clay needed at the Malaga brickworks. Metro Brick estimate that
30,000 m3 would be required dnnua;lly, although this volume would vary with demand. Work
on Lot 10 and eventually Lot 11 would take place over several decades by a series of annual
excavations over the summer penoas The internal access road would be construcied in the firsi
vear and a stockpile of clay on Part Lot 36 established (Figure 2). There is no vegetation 1o
clear, and the area would be stripped of topsoil and overburden using scrapers and dumped in
separate stockpiles adjacent to the excavation area. The surface area of each annunal excavation
is approximately 1 hectare, with 3 to 4 metres depth of overburden overlying 3 to 4 metres
thickness of clay.

The rehabilitation objectives of the proponent are for the excavation pit to be rehabilitated as an
artificial lake, and the stockpile area would be screened and the highway views framed by
]andqcapin g. Reshaping of the pit and drainage control would be completed before each winter.
The procedure would involve recontouring the pit walls to acceptable grades, replacing and

spreadmg overburden, respreadmg the topsoil, and reseeding with grasses.



A permanent stockpile of clay is proposed to be established to the south of the existing lake on
Part 1ot 36, to ailow continuing supply of materiai to the Malaga brickworks, where capacity is
limited to 1000 tonnes. The stockpile, which would be 5 metres high and cover approximately
50 x 100 metres, would be screened by landscaping. The tree planting around the stockpile area
and along the highway would be initiated in the next planting season (1992), and be regularly
monitored and supplemented as required.

Truck movements would occur throughout the year for approximately 4 days every six weeks.
The truck movements would be between 2 to 5 hours each day during this period, depending
on demand at the plant. Trucks would access the site from the Great Northern Highway along
an existing formed access road next to Coondaree Parade and travel to Malaga via Great
Northem Highway, West Swan Road, Gnangara Road, Beechboro Road and Beach Road.

4. Existing environment

Lotg 10, 11 and Part Lot 36 are mostly cleared and the flat land on the western side ig
developed as pasture. A small creek flows south of the existing excavation on Part Lot 36 and
there is a drainage reserve through Lot 10, and along the western boundary of Part Lot 36 to
provide drainage of the area to Coondaree Swamp.

Ellen Brook Nature Reserve (A27620) is an A Class reserve vested in the National Parks and
Nature Conservation Authority and managed by the Department of Conservation and Land
Management. Apart from its function in providing a natural habitat for the last remaining
population of Western Swamp Tortoises, the reserve has high conservation value because it is
particularly rich in aquatic plants and contains a number of rare plants and a variety of
invertebrates and fish. Depressions within the fenced-off wildlife area fill up with water in
winter and spring. These depressions carry shrubland of robin redbreast bush, sedges and
aquatic species including Chara australis and Hydrocotyle lemnoides. The higher ground
between the depressions carries shrubs including Acacia saiinga, swishbush and stinkwood,
and annuals such as sundews Drosera gigantea and Neurachne alopecuroides and at least

fourteen species of orchids.

In the long term, the proposed excavation could cover most of Lots 10 and 11, and extend to
the western boundaries aiongside the Great Northern Highway, which would then be within
50m of the eastern boundary of the fenced-off habitat of the short necked tortoise. However
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Metre Brick propose to commence operations in the south easterly section of Lot 10, which is

the furthermost point possible from the habitat area (about 600 m away) and have given a
commitment not to mine within 100 metres of the reserve boundary, until further investigations
are able to conclusively demonstrate that no adverse elfect could occur.

5. Public consuitation

The proponent prepared a Consultative Environmental Review document which was released
for public review in October, 1990. Seven Government submissions and three private
submissions were received by the Authority.

The clay excavation proposal was amongst about 70 proposals that were selected for expedited
assessment at this time. However, due to the complex nature of the clay excavation proposals,
the Authority determined that its assessment of the issues was not amenable to the expedited
process, and the proposals were removed from ihe "expedited Hist”.

An open day was held near the site in December, 1990, which was attended by approximately
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proponents, the Social Impact Unit and the Environmental Protection Authority. Issues of
noise, dust, visual impacts and public safety were discussed.



A more detailed submission was recently received from the Department of Planning and Urban
Development in July, 1991 in relation to regionai pianning issues.

6. Environmental impacts and management

6.1 Definition of the habitat area of the short necked tortoise

In attempting to address the 1mpact of the clay excavatlon proposal on the short necked tortoise,
the CER was deficient in fully defining the habitat area used by the tortoise. It was understood
by the proponent at the time of preparing the CER that the swamp was the principal habitat area
which required protection.

The swamp covers only about 30% of the area which the Zoology Department of the University
of Western Australia and the Department of Conservation and Land Management now regard as

the important habitat area of the short necked tortoise. The actual area used by the tortoise
includes all of the nature reserve south and south-east of Ellen Brook plus the areas of semi-
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natural vegetation on private property to the south and west of the nature reserve. Although
most of the tortoises live in the swamp area, 13% of all tortoises found beiween 1988 and 1990
were outside the swamp and in or south of the natural drainage channel which passes through
the fenced-off area, and south of the swamp.

The proponent has recognised this deficiency in the CER documentation, and has provided
further information to the Authority in its response to issues raised in submissions {Appendix
2).

6.2 Impact of surface drainage waters on tortoise habitat

The main factors identified as likely to impact on the tortoise habitat are the quality and quantity
of the water in which the tortoises swim and eat.

The proponent has investigated the potential sources of water coming into the swamp.
Substantial evidence is presented in the CER, including survey data on ground levels, surface
water flow directions, and water qualities (chemlcal and Suepended solids contcnt) to suggest
direct rainfall is the main contribution to the water coming into the main swamp habitat area,
rather than surface water flowing into the area from outside the reserve.

However the highway drain (Figure 3) located in the south-east of the reserve, which carries
runoff waters from Great Northern Highway and farmland to the south, west and east into the
reserve, does represent a significant risk to the health of the tortoise and an interference to is
movements, Nutrients washed into the reserve could encourage the growth of exotic species
over native plants, and may lead to eutrophication of small pools of water when the tortoises are
actively feeding in spring. A major truck parking area is located within the catchment of the
reserve, at the comer of the highway and Apple Street, and a spiliage of pcumﬁam products or
other harmful materials could have disastrous consequences for the tortoise. Surface waters
emanating from any ground disturbance, such as the proposed clay excavation, could lead to a
further deterioration in the quality of drainage water into the reserve, and possibly siltation of
the water course.

In their submission to the Authority and in further discussions, both the Zoology Department of
the University of Western Australia and the Department of Conservation and Land Management
have advised that the tortoise would benefit by the elimination of external drainage waters inte
the reserve. Water requirements for the reserve would be met by rainfall.

As a consequence of further interaction between Metro Brick, the Zoology Department of the
University of Western Australia, the Department of Conservation and Land Management, the
Shire of Swan, the Main Roads Department and the Environmental Protection Authority, the



company now proposes that surface drainage water from their clay excavation could be
prevenied from eniering the torioise habitat area by the construciion of a suliable drainage
diversion system (refer to Appendicies 2 and 4). Metro Brick has also given a commitment to
the containment of turbid water within its excavations and immediate surroundings thus
ensuring it does not flow on to the tortoise habitat.

For the first three annual excavations on Lot 10, Metro Brick would contain all their drainage =~~~

water to within their site and immediate surrounds by bunding the perimeter with overburden to
a height of 0.8m. This would prevent outside surface water from flowing into the disturbed
area, and allow it to follow natural drainage patterns. The existing excavation site on Part Lot
36 would be rehabilitated to pasture before next winter, and bunded to prevent runoff waters
entering the catchment of the tortoise habitat.

Metro Brick acknowledge that future stages of excavation may need diversion of drainage
waters to the north, to prevent them from entering the tortoise habitat area. The company
favours the option of blocking off water which currently enters the culvert leading under Great
Northern Highway and discharges into the nature reserve (Figure 4). The drainage line along
the east side of the highway could be enlarged and deepened to encourage flow in a northerly
direction and into the next culvert. Here the water flows west under the highway, through Ellen
Brook Nature Reserve but outside the fenced-off habitat area, and discharges into Ellen Brook.
This modification to the drainage would require further engineering appraisal and possibly
negotiation with other land owners prior o implementation.

The Environmental Protection Authority believes that the clay excavation proponents should
carry out appropriaie modifications io the drainage systems with which their proposals mieract,
to ensure that the habitat of the short necked tortoise is protected. The Authority considers that
Metro Brick's drainage modifications are reasonable, and are consistent with the objectives of
protecting the habitat of the tortoise. However, to ensure that the long term drainage works are
carried out in a suitable time frame that meshes with the preparation of new habitat areas by the
the Authority believes this work should be carried out within two years of approval of the
proposal (see Recommendations 2 and 4).

[+

The Environmental Protection Auathority is concerned that excavations around the tortoise
habitat area could Iead to a more rapid drying up of the wet areas which represent essential
feeding environments for the tortoise.

The proponent has investigated and reported on the depth of the water table and the presence
and extent of perched groundwater, which are the two principal aspects of the groundwater
regime that are likely to impact on the hydrology of the iortoise habitat.

As mentioned in Section 6.2, the proponent has been able to establish with a reasonable degree
of certainty that water levels in the swamp habitat are principally dependant on rainfall.
Groundwater levels in the area of the proposed clay pits fluctuate at a similar depth of between
8 and 9 metres below the surface.The proponent concludes that the main groundwater aquifer is
not a source of water, based on the observation that regional groundwater levels which
approximate the water levels in the nearby Ellen Brook in summer, are always significantly
fower than the swamp water levels. This is supported by the fact that water levels in the swamp
are maintained long after rainfall has ceased, presumably due to impervious clay sediments at
the base of the swamp which prevent rapid movement of the water through the profile and into
the superficial aquifer, thus precluding a direct hydraulic connection between the two.

Of less cerlainty is the impact of clay excavations on the perched water table. Should there be a
link between the perched water table and water levels in the swamp or other tortoise habitat,
then a clay excavation could potentially lead to a reduction in the wet area available to the



tortoise. Such an effect is likely to occur and would be of major concern when clay excavations
are in close proximity to the boundaries to the habitat area.

The proponent has noted the presence of perched groundwater in the area. During winter and
into spring the groundwater can sit above the layer of plastic clay, which commences about 3 to
4 metres below the surface. It is generally a temporary occurrence which dissipates relatively
quickly via evaporation and infiltration. The perched water is not continuous, tending to occur
in lenses or pockets within shallow sediments above the clay. In the environmental report
provided to the Authority on Part Lot 36 operations, monitoring of two bores in the perched
groundwater over a 12 month period recorded a wide variation in water levels, with one bore
maintaining a level between 16.8 and 18.4 metres, whereas the other bore fluctuated between
11.8 and 18.4 metres (ground level 23.5 and 20.8 metres AHD respectively). Of significance
was the monitoring of the clay pit, which showed that there was no shallow seepage back into
the pit.

Based on topog*aphmal information, the proponent considers that the main swamp habitat is an
isolated clay pan that is not hydraulically linked to adjoining land. The swamp is cut off to the
north by Ellen Brook and to the south and west by the drain through the reserve. Land to the
east, which was probably originally part of the tortoise habitat prior to clearing and subsequent
agricultural iand use, incorporates Lots 10 and 11. The proponent acknowledges the possibility
of some sub-surface hydraulic link between this land and the swamp, although concluding that
the potential is low, based on the nature of sediments at the base of the swamp, and the
probability of compaction during construction of the highway which would have formed a
harrier to sub-surface flow in the direction of the swamp.

The Water Authority of WA have submitted that the proponent's conclusions about the
groundwater relattonships with the swamp may be an over-simplification of the hydrology of
the area. The CER shows the perched groundwater upstream is higher than the the swamp
level. The Water Authority considers that, while the nature reserve drain intercepts some
groundwater flowing from the south east, it is probable that the groundwater system provides
upward pressure to the swamp, thereby limiting the infiltration of water from the swamp to the
groundwater system. This conclusion conflicts with that received from the Geological Survey
of WA, which agreed with the proponent in that interception of the perched groundwater by the
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proposals by Metro Brick and other clay excavation proponents are most unlikely to impact on
the groundwater of the tortoise habitat, provided that stringent controls and management
procedures are adopted (see below).

Of concern to the Authority are the impacts that the clay excavations might have on tortoise
habitat areas within the fenced-off reserve but outside the swamp area, particularly as these
impacts were not been addressed in detail by the proponent in the CER. In their response to
qu‘nmi%%ionq Metro Brick acknowledgc that there is insufficient evidence to say that there is
negligible risk to the tortoise swamp habitat from the clay excavation, especially when in close
proximity to the to the nature reserve. The company considers that the principal element of
uncertainty rests with the shallow perched groundwater regime and the degree of hydraulic
connection between surface water in depressions within the habitat area and any sub-surface
water which may be present. In recognition of this risk, the company is committed to verifying
that no adverse effects are experienced, by appropriate staging and monitoring of their

excavations on Lots 10 and 11.

The Department of Conservation and Land Management have submitted that a no-quarrying
buffer of 100 metres be established to guard against any error in the proponent's management
practices or predictions. Metro Brick are committed to not quarrying within 100 metres of the
reserve boundary, until further investigations are able to conclusively demonstrate that no
adverse effect could occur, Furthermore, the company propose to commence operations on Lot
10 as far as possible from the reserve, which would be initially at least 600 metres from the
south-eastern corner of the reserve.



The Environmental Protection Authority concludes that, from investigations undertaken and
advice given, the proposals by Metro Brick and other clay excavation proponents are most
unlikely to tmpact on the groundwater of the tortoise habitat, provided that the following
stringent controls and management procedures are adopted for each proposal:

. Preparation of an approved Staged Excavation Plan as part of an Environmental

..Management Programme, prior to excavation and in consuitation with the Departmentof

Conservation and Land Management (see Recommendation 4). The Plan should be
implemented to the satisfaction of the Environmental Protection Authority, with the first
excavation to commence at the furthermost point away from the tortoise habitat;

. preparation of an approved Groundwater Protection Plan, as pari of the Environmental
Management Programme, prior to excavation and in consultation with the Department of
Conservation and Land Management, the Water Authority of WA, and the Geological
Survey of WA (see Recommendation 4). The Plan should be 1mplemented to the
satisfaction of the Environmental Protection Authority, with the obiective of delineating
and monitoring perched groundwater levels and pit seepages, combined with suitable
management practices to remedy any potentially unacceptable impacts;

. establishment of a no-quarrying buffer of 100 metres around the reserve, until further
investigations are able to conclusively demonstrate to the satisfaction of the
Environmental Protection Auathority that no adverse effect could occur (see
Recommendation 3),

6.4 Rehabilifation

Metro brick are committed to introduce sequential rehabilitation of previously worked areas as
soon as practicable, and in accordance with the rehabilitation objectives developed in
consultation with Planning Authorities and the landowner (ie in respect of leasehold
arrangements).

The Environmental Protection Authority considers that the rehabilitation objectives of Metro
Brick are consistent with the Authority's objective of re-establishing wetlands on the coastal
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to ensure that native species are catered for in the rehabilitation of the lakes and that suiiable
wildlife refuges (in the form of islands), are provided. The propenent should incorporate these
plans into an approved rehabilitation plan as part of the Environmental Management
Programme, to be prepared prior to excavation and in consultation with the Shire of Swan and
the Department of Conservation and Land Management. The Plan should be implemented to the
satisfaction of the Environmental Protection Authority,

6.5 Provision of additional fortoise habitat
In the CER, Metro Brick has suggested that there may be some difficulty in re-establishing the
existing tortoise habitat following excavation of the c,}dy The clay pans that the tortoise inhabits
only hold water in winter, compared with clay quarries which are substantially deeper and tend
to have water in them all year. Additionally the soil profile is significantly altered in the
excavation process. The proponent has suggested that it might be more cost- effective and
practical to expand the tortoise habitat by recovering adjommg land that may have previously
bUDD()ITCU the [()I'I.UISBS and rehabilitate the area o its ()I'léiﬂd.l form.

The Department of Conservation and Land Management have indicated that, under the current
proposals for rehabilitation to a series of lakes, the excavated sites would be of no value to the
tortoise. Any such site would need to be gazetted as a Nature Reserve if it was to be restocked
with the short necked tortoise, and it could be expensive to construct to specific standards and
manage to the benefit of the tortoise.



An extension to the existing (fenccd off) reserve is regarded by the Department of Conservation
and Land Management and the Zoology Department of the University of Western Australia as
onc of the best ways to help increase the numbers of short necked tortoises in the wild.
Earthworks to isolate the reserve and divert the existing drainage waters to an area outside the
reserve 18 considered essential to improving and protecting the quality of water in the current
and future habitat areas. Recontouring of some areas within the existing or extended reserve

~would be required. e

In their response to issues raised in submissions, Metro Brick has indicated that it is agreeable
to assisting with machinery time for potential earthworks. The timing of assistance would
preferably need to fit in with the company's seasonal working arrangements, and would be
subject to further liaison and negotiation.

The Environmental Protection Authority notes the intention of Metro Brick to assist with the
provision of additional habitat for the short necked tortoise, and encourages other companies
and individuals who may wish to participate in the recovery and survival of this extremely
endangered species of wildlife to liaise with the Department of Conservation and Land
Management .

6.6 Regional development, drainage and rehabilitation

The Authority notes that a jarge extent of land is likely to be affected by future proposals for
clay extraction in the area between the Swan River and Ellen Brook. These clay excavations are
within an important resource area identified by the Department of Planning and Urban
Development in its Basic Raw Materials Policy for the State.

In its submission to the Authority, the Department of Planning and Urban Development has
indicated the following:

. any structure plan for the locality would reflect the need to protect the clay resource
areas from incompatible developments;
. only limited future urban development will occur in the Upper Swan locality, due to the

need to protect the clay resource, and the remoteness of the area from the existing
sewerage system;

. the Department would most likely not support the subdivision of existing rural lots in the
immediate locality of the clay excavations into "Special Rural” sized lots, as this would
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operations and possibly prejudice future long term planning options for the locality;

. It would be appropriate for the proponents of the different excavation proposals 1o
prepare a comprehensive long term rehabilitation/development strategy for the locality,
in consultation with the Council, Environmental Protection Authority and the
Department of Planning and Urban Development. The strategy could be based on
transforming the excavation siies inio a weiland system surtounded by compatible
recreation and tourism developments.

The Authority notes the proponent's commitment to consult with planning anthorities to
facilitate the derivation of a long term strategic plan for the Upper Swan locality which
recognises and accepts the interim priority land use of clay extraction. Metro Brick 1s also
committed to establishing an inter-company liaison mechanism to enable a coordinated approach
between all three proponents with respect to addressing potential cumulative operational effects
and overall rehabilitation goals.

The Authority considers that the proponents of all clay excavations in the Upper Swan locality,
including Metro Brick, should jointly prepare a regional development, drainage and
rehabilitation plan for the locality, and the objectives of the plan should include the protection of
the habitat of the Western Swamp Tortoise (see Recommendation 5).



6.7 Groundwater impacts generally

The proposed clay excavations are situated in the Swan Groundwater Area. In the area east of
the Great Northern Highway, the Leederville Formation, which is a major aquifer for the Perth
area and an important source for private users, is recharged directly from the Superficial
Formation.

~ The Water Authority of WA has submitted that a groundwater licence would be required by the

proponents of clay excavations to draw groundwater. Pollution of the Leederville Formation by
contaminants such as diesel fuel would be impossible to clean up and could render parts of the
aquifer unusable. The Water Authority has indicated that safeguards should be built into the
clay excavations to prevent water pollution, and fuels and oils should not be stored inside the
catchment area. The Water Authority indicated that excavation and dewatering activities could
cause drawdown in the local water table and affect up to six neighbouring private wells. The
proponents should monitor private shallow wells and make good supplies if affected.

The main superficial groundwater aquifer is situated about 8 to 9 metres below the surface, and
generally below the level of the plastic clay which the proponent wishes to excavate. In the
CER, the proponent points out that it is uncommon for clay excavation to occur below the water
table because of logistical difficulties. Excavation of wet plastic clay is extremely difficult, and
the proponent would be required to continuously dewater the pit to successfully excavate below
the water table. In addition, this clay is generally of inferior quality and woulid need 1o be
blended with higher quality clay to be of use. The proponent considers that in the event that
dewatering was required, this could be accomplished by pumping groundwater to another
section of the pit or a nearby pit, where recharge could occur, thus conciuding that the overall
effect on the groundwater resource would be negligible.

In Metro Brick's response to submissions, the company indicated that excavations had been
conducted to a depth of 9 metres on Part Lot 36 (since 1988) without intersecting groundwater.
As further exploratory drilling is conducted over Lot 10, it would be possible for the company
to establish the depth of the permanent water table. Metro Brick rccogmse and accept the
philosophy of water resource protection and conservation, and have indicated that, in the
unlikely event that the excavation did reach the water table or proceed slightly below it, the area
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suppression purposes would be obtained from a property owned by the company in Middle
Swan, which was previously used for viticultural purposes. Rainfall and runoff water collected
within the excavation could also be used for this purpose.

The Environmental Protection Authornity considers that Metro Brick should prepare an approved
groundwater protection plan as part of the Environmental Management Programme, in
consultation with the Water Authority of Western Australia, prior to the extraction of clay on
Lots 10 an(i 11. The plan should outline procedures o be used by the proponent to protect the
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machinery. The plan should be implemented and reviewed regularly to the satisfaction of the
Environmental Protection Authority (see Recommendation 4).

6.8 Noise, dust and visual impacis

The proposed clay excavations in the area have the potential to impact on the comfort of local
residents, through noise, dust, and visual impacts.

The noise environment of the Upper Swan locality is already influenced by a number of non-
rural activities. These include the standard gauge railway, the Great Northern Highway, the
truck marshalling yard, and the existing clay excavations in the area. Noise would be generated
at the quarry sites when overburden and clay are excavated, and along trucking routes when the
clay is moved off-site. In the CER, the proponents indicate that the excavation season

10



enconIpasses the summer months, for up to 12 hours per day, 6 ddys per week, although it is
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In response to submissions, Metro Brick has stated that it would restrict its operating times to
6.30am to 5.30pm, Monday to Friday. The truck movements at the Metro site are expected to
be less intcnsive in comparison to the other excavation sites, and would be between 2 to 5

The clay excavation proponents recognise that noise control and minimisation is a prerequisite
to community acceptance and would incorporate routine management practices to reduce the
potential for noise disturbance, including:

o strategic placement of both topsoil and overburden stockpiles to shield nearby
residences from noise generated from within the quarries;

. ensuring that only licensed vehicles are utilised and that they are adeguately maintained
to comply with relevant noise level regulations;

. location of driveways to the quarries at points which are optimally positioned to
minimise noise disturbance to nearby residences from the effects of trucks braking,
turning and accelerating;

. careful inventory management of clay stockpiles and logistics of storage at each plant to
ensure that the number of excavations and trucking campaigns is minimised during each
excavation seasor;

* introduction of a co-ordinated approach to the timing of individual campaigns at the
various quarries, if necessary, to avoid excessive truck movements on local roads.

In the case of Metro Brick's proposed excavation on Lots 10 and 11, the noise impacts are
reduced by their distance from most residences. The nearest residence is located on the
proposed Midland Brick excavation site on Lot 22, about 350 m from the boundary to Lot 10

and about 1 km from the initial excavation site. The more densely populated Upper Swan
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The proponents recognise the potential for dust pollution from the quarry sites, particularly as
much of the activity would occur in the drier summer months. Easterly and north-easterly
winds, which would tend to transport dust in the direction of the Upper Swan townsite, are
quite strong and frequent during this time. When the clay is dry, dust pollution could occur
from worked surfaces within the pits, unsealed access tracks, and stockpiles of clay,
overburden and topsoil.
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dust is nnlikely to be a proble,m, due to various factors including:

. when freshly dug, the clay retains some moisture and is therefore not mobile, tending to
stick together;
. most of the proposed excavations are accessed directly off sealed roads, and would not
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. major sources of dust are easily controlled using a watering truck;

. stockpiles of overburden and topsoil tend to be seif-sealing once exposed to rain,
although hydro-mulching is a viable option;

Il



. the sequential rehabilitation programme, which minimises the area left open at any one
time, and is generally a standard condition on excavation iicences issued by the Shire of
Swan.

In their response to submissions, Metro Brick indicate that it is their intention to operate the clay
quarry within noise and dust limits which can be tolerated by the local community with minimal
_.inconvenience, and to preclude adverse effects to through traffic on Great Northern Highway, |
In the company's experience on Part Lot 36, there is not a dust problem with temporary
overburden stockpiles and longer term clay stockpiles on the excavation site. To the company's
knowledge, there have been no nuisance effects reported, and there have been no complaints to
Metro brick in respect to noise or dust emissions. The most likely source of dust emissions is
from working areas and the access track when traversed by trucks, which is simply controlled
by watering. The company have stated that a watering truck would be present for all campaigns
from their site, and for any trucking campaigns which occurred during the drier months of the
year.

The flat terrain, coupled with the extensive clearing of vegetation in the past, means that the
proposed clay excavations would be visible to local residents and traffic passing along Great
Northern Highway. The proponents point out that the flat terrain is advantageous to some
extent, in that the pit faces would be generally excluded from view because they would be
below ground level. However the proponents recognise the potential of the excavations to
impair visual quality to the arca in the short to medium term, and thar there is a need to
incorporate some landscape planning during the operational life of the the quarries, in addirion
to the final rehabilitation plan. Principal techniques that could be used to minimise adverse
visual effects inciude:

. strategic placement of temporary overburden stockpiles to screen the site from major
viewsheds of concern;

. ensuring that stockpiles are smoothly contoured instead of a number of different sized
heaps;

. planting vegetation screens at the site boundaries in areas where visual impact is
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Metro Brick propose tree planting around the stockpile area and along the highway in the next
planting season (1992), which would be regularly monitored and suppicmented as rcqulred

The Environmental Protection Authority considers that noise, dust and visual impacts from
Metro Brick's proposed clay operation on Lots 10, 11 and Part Lot 36 are likely to be
manageable to the extent that they do not cause an unacceptable impact on the environment. In
order that these impacts are monitored and managed correctly, the Authority believeq the
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management plans as part of the Environmental Management Programme, in consultation with
the Shire of Swan and to the satisfaction of the Environmental Protection Authority (see
Recommendation 4). The Plans should document the company's procedure for handling
complaints, including the person responsible within the company for receiving and recording
the complaints, for following them up and, if appropriate, for rectifying the cause of the
complaint.

6.9 Public safety and managemeni of mosquito breeding

Some of the clay pits would be in closc proximity 1o residence o8, particularty the Upper Swan
townsite, and could be left open with deep expanses of water prior to final rehabilitation. The
pits could become a source of mosquito nuisance or disease to the public, and may represent a

danger to young children in the area.

12



In response o these issues, the Metro Brick indicate that they have had discussions with the
health surveyor from the Shire of Swan. To preclude mosquito breeding, it has been
recommended to the company that they maintain relatively sharp edges in the rehabilitated pits
and that the sides are free of vegetation, to minimise the area of sheltered water that the
mosquitos breed in, The proponent suggests that the lake could be stocked with fish, to predate
_on the mosquito larvae, as is the case at the Ballajura Lakes Estate.

The company has stated that public access is presently restricted by boundary fences in good
condition and a lockable gate off Great Northern Highway. A waming fence (eg fluorescent
ribbon) would be placed around the sides of steep parts of the excavation. The company
considers that their site would probably be of less risk to the children of the Upper Swan
townsite than the other clay pits , due to the separation of distance and the highway. Metro
Brick is prepared to consider the provision of materials and/or machine time (on a one-third
basis with Midland Brick and Prestige Brick) for recreational areas provided by the Council, if
this was considered of value in keeping children away from the site.

The Environmental Protection Authority is concerned that the subsequent lake development
does not create a public nuisance, and considers that the proponent should liaise with the Shire
of Swan and the Department of Conservation and Land Management to ensure that these issues
are addressed in the Environmental Management Programime.

6.10 Aberiginal sites

Through a literature search the proponent identified an Aboriginal site of archaeological
significance which is located about 2 kilometres away, on the north side of the Swan River and
near the Great northern Highway bridge. However a register search at the Department of
Aboriginal Sites of the Western Australian Museum has shown there are no recorded sites for
the proposed guarry area.

The Department of Aboriginal Sites has advised the Authority that the Swan Valley area is
known to have sites of major Aboriginal significance, in both archaeological and ethnographic
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carried out prior to approval, and it may also be desirable to carry out scime monitoring of
subsurface material during excavation,

The Authority suggests that the proponent discuss with the Department of Aboriginal Sites of

the West Australian Museum appropriate ways of complying with the provisions of the
Aboriginal Heritage Act 1972-80.
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The Environmental Protection Authority recognises the very rare status of the
short necked tortoise, and the requirement to protect its habitat. Accordingly,
the Authority has set a very high onus of proof on this and other nearby
quarrying proposals, to demonstrate that there will be no adverse impacts on
the tortoises and their habitat. Ii is only after detailed study that the Authority
considers that the proposal would not have any adverse impacts and therefore
could proceed

Based on its assessment of the proposal and additional information provided by the proponent
resnonge to questions raised as a result of the agsessment process, the Authority makes the

in onse to questions raised as a result of the ags nt process, the Authority the

following conclusions and recommendations:
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Recommendation 1

The Environmental Protection Authority concludes that the proposal by Metro
Brick to quarry clay on Lots 10, 11 and Part Lot 36, as outlined in the
Consultative Environmental Review and subsequently modified during the
process of interaction between the proponent, the Environmental Protection
Authority, and government agencies, and those members of the pubhc who
were consulted, is environmentally acceptable,. '

In reaching this conclusion, the Authority identified the main issues requiring
detailed consideration as:

. protection of the habitat of the endangered Western Swamp Tortoise,
Pseudemydura umbrina, at Ellen Brook Nature Reserve;

. management of drainage waters;

. protection of groundwater resources;

. rehabilitation of the quarried area;

. neoise, dust, and visual impacts from the guarrying operations;

. public safeiy and management of mosquito breeding.

The Environmental Protection Authority considers that these and other issues,
such as planning considerations, have been addressed and are manageable,
either by changes to the proposal by the proponent during assessment, the
environmental management commitments given by the proponent, or by the
Environmental Protection Authority’s recommendations in this report.

Accordingly, the Environmental Protection Authority recommends that the
proposal- could proceed, subject to the proponent's commitments (Appendix 1)
and the Environmental Protection Authority's recommendations in this report.
Any approvai for the proposai should be for a maximum of 10 years from the
time of commencement. Subsequent applications will be reviewed in the light
of the proponent's environmental performance at the site.

Recommendation 2

The Environmental Protection Authority recommends that, prior to the start of
quarrying activities and in consuitation with the Department of Conservation
and Land Management, the Main Roads Department, the Swan River Trust and
the Shire of Swan, Metro Brick should prepare a drainage management plan as
part of an Environmental Management Programme {o the satisfaction of the
Minister for the Environment. This plan should ¢nable the proponent to:

. monitor drainage to detect, report on, and manage any drainage impacis
on the habitat of the short necked tortoise at Ellen Drook Natuie
HReserve;

. remedy any unacceptable drainage impacts on the tortoise habitat by this
proposal;

. detain all drainage waters on site in the first 3 years of operation, so that

they do not enter the tortoise habitat at Ellen Brook Nature Reserve nor
create an unacceptable impact elsewhere;

. diveri all drainage waters from the eastern side ihe Greai Norihern
Highway from entering the tortoise habitat area at Ellen Brook Nature
Reserve within two years of approval of the proposal, and in so doing,
ensure it does not creafe an unaccepiable impact eisewhere

The drainage management plan should be implemented and periodically

reviewed to the satisfaction of the Environmental Protection Authority,
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Recommendation 3

The Environmental Protection Authority recommends that there be no quarrying
within 100 metres of the boundaries of the Wild Life Sanctuary at Ellen Brook
Nature Reserve and any additions thereto, until further investigations are able
to conclusively demonstrate to the satisfaction of the Environmental Protection
Authority that no adverse effect could occur to the tortoise habitat.

Recommendation 4

The Environmental Protection Authority recommends that, prior to the start of
quarrying activities, Metro Brick should prepare an Environmental Management
Programme to the satisfaction of the Minister for the Environment. This
programme should enable the proponent to detect, report on, and manage any
impacts, and remedy any unacceptable impacts on the environment by this
proposal, and should be implemented and periodically reviewed to the
satisfaction of the Environmental Protection Authority. Details to be prepared
as part of the Environmental Management Programme should include, but not
necessarily be limited to:

s a staged quarrying strategy;

. drainage management;

. groundwater protection;

. progressive rehabilitation of the site;

° procedures io minimise noise, dust and visual impacts associated with
the quarrying and transportation operations;

. public safety and mosquito breeding; and

. periodic reporting of monitoring results and consequential changes (o

environmental management,

The timing of the preparation and review of the Environmental Management
Programme should be fo the satisfaction of the Environmental Protection
Authority.

Recommendstion 5

The Environmentai Protection Authority recommends that Metro Brick, in
consultation with the Department of Conservation and Land Management, the
Department of Planning and Urban Development, the Shire of Swan, and other
current and known proposed clay producers in the area, should contribute to
the preparation of a regional development, drainage and rehabilitation strategy
for the Upper Swan Locality, within 2 years of approvai of this proposai and
to the satisfaction of the Environments! Protection Authorily.

The Authority considers that any approval for the proposal based on this assessment should be
limited to five years. Accordingly, if the proposal has not been substantially commenced within
five years of the date of this report, then such approval should lapse. After that time, further
consideration of the proposal should occur only following a new referral to the Authority.

The Authority notes that during the detailed implementation of proposals, it is often necessary
to make minor and non-substantial changes to the designs and specification which have been
examined as part of the Authority's assessment. The Authority considers that subsequent
statutory approvals for this proposal could make provision for such changes, where it can be

shown that the changes are not likely to have a significant effect on the environment.
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Appendix 1

Environmental management commitments
by Metro Brick Pty Ltd



The proponent hereby commits itself to the overall environmental
management and rehabilitation philosophy outlined in the Consultative
Environmental Review and subsequent modifications as outlined in
Appendicies 2 and 4 of this report. In specific terms, this means the
proponent will;

(1) Consult with Planning Authorities to facilitate the derivation of a
1ong ierm strategic plan for the locality which rcwgmseb and
accepts the interim priority land use of clay extraction.

(ii) Establish an inter-company liaison mechanism to enable a co-
ordinated approach between all three proponents with respect to
addressing potential cumulative operational effects and overall
rehabilitation goals.

(ii1) Implement the management techniques described in both Sections
5 and 6 to ensure that adverse effects are not experienced in
relation to:

- potential visual intrusion for residents at Upper Swan and
through-traffic on Great Northern Highway;

- potential noise and dust disturbance of the residents at
Upper Swan, particularly near the road junction of Apple
Street and Almeria Parade;

- potential erosion of working areas and stockpiles and
consequent silt transport to local drainage;

- dewaiering of accumulated rainfall and (perhaps)
groundwater seepage from the working area of the pit
which may be necessary to allow excavation to proceed.

(iv) Implement routine surveillance of the quarries at regular intervals
tihoughom the year to assess the critical parameters identitied in
the monitoring program.

(v) Comply with excavation licence conditions negotiated with the

Shire of Swan and in consultation with the Environmental
Pr{}f@r‘ﬂnr} Anfhnr; iy

SoRERFED SMRELIXEANY .

(vi) Introduce sequential rehabilitation of previously worked area ass
soon as practicable in accordance with the rehabilitation objectives
developed in consultation with Planning Authorities and the
landowner (ie. in respect of leasehold arrangements).

{vii) Contain turbid water within its excavations and immediate
surroundings thus enanmo it does not flow on to the tortoise

habitat.

(viii) Not quarry within a hundred metres of the nature reserve
: boundary, until further investigaiions are able io conclusively
demonstrate that no adverse effect could occur.



(ix)

(x)

Prepare an Environmental Monitoring and Management
Programme 10 the satisfaction of the Environmental Protection
Authority prior to commencement of operations at the site.

Verify that no adverse effects experienced on the Short Necked
Tortoise habitat are experienced, by appropriate staging and
monitoring of excavations on lots 10 and 11.



Appendix 2

Proponent's response to issues raised in public submissions



Page No. 1

METRO BRICK PTY LTD
LOTS 10/11 GREAT NORTHERN HIGHWAY

-~

Responses to Questions and Comments in Relation to Proposed Clay Excavations near Ellen
Brook Nature Reserve (EBNR).

Preambie

The following responses have been prepared in order to meet the requirements of the formal
assessment process for the proposed clay excavation at Upper Swan. The company is
confident that the principal issues have been satisfactorily addressed to enable on-going

assessment of this proposal.

Noise, Dusi, Visual and Safe

Q1. What are the numbers of residences and people living in residences

{approximately) within:

(i) 100 metres
(ii) 500 metres

{iii} 1000 metres

P " TR A Tesivers 5 = 158
 oof epch olay mining prapasal?

The following information has been interpreted from aerial photography (scale 1:20,000; date
= 4.1.91).

(1) 100 metres - no houses.
(11} 500 metres - 2 houses.
(iii) 1600 metres - 78 houses.

BOWMAN BISHAW GORHAM



Page No. 2

Note that this is a worst-case scenario especially for the initial years of excavation because the
estimates are derived by measuring from the boundaries of the site, whereas there 1s a
substantial buffer zone available within the site. For example, most of the houses occur to the
south-west and, given that excavation 'will commence approximately 600 metres inside the
south-west corner of the site, the number of houses within 1000 metres would then be
reduced to less than 20.

Q2. What noise and dust limits will the proponents be operating to - refer to page 45
in the CER. Will monitoring be done to ensure operalions are within these {imits?
How many trucks per hour are likely to operate from the quarries each hour?
What are the dominant wind directions and velocities for the area during the
proposed times of mining? How is this likely to affect nearby residences of major

traffic routes, with respect to noise and dust impacts?-P46.

1 Noise and Dust [imits

This clay quarry proposal essentially represents a continuation of the excavation activity which
has occurred on the adjoining Pt. Lot 36 for the last four years. It is proposed to commence
excavation on Lot 10, only a short distance from the north-western corner of Pt. Lot 36. To
the company's knowledge, no nuisance effects have been reported and there have definitely
been no complaints to Metro Brick in respect of noise and dust emissions. (This also applies
to Bristile Ltd., a company closely associated with Metro Brick, which has operated a clay

quarry on adjoining land for the last 15 years or so). -

t3s the intention of Metro Hrick to operate the clay quarry within noise and dust limits which
can be tolerated by the local community with minimal inconvenience, and to preclude adverse
effects to through-traffic on Great Northern Highway. With at least 20 years supply of clay
available on Lots 10 and 11, it is obviously in the company's best interests to operate in a
manner which is unobtrusive to neighbouring residents.

In the company's experience, there is not a dust problem from the temporary overburden
stockpiles and longer term clay stockpile which is maintained on Pt. Lot 36. The main source
of dust emissions is from the work areas and access track when traversed by trucks, which is
simply controlled by watering. A watering truck will be present for all campaigns from this
site and for the trucking campaigns which occur during the drier months of the year.

BOWMAN BISHAW GORHAM
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The potential for dust nuisance 1s also mitigated by the substantial buffer zone that is available

between the quarry site and the nearest cluster of residences.

-

For the same reason, noise emissions are not-an issue at this site.

(11} Truck Movements

Truck movements at this site are less intensive in comparison to pits operated by other
companies in the vicinity, but occur throughout the year. This is because the storage capacity
at the Malaga plant is limited to 1,000 tonnes, under the terms of its original operating licence.
Therefore, truck movements are anticipated to be between 2-5/hour for approximately 4 days
every & weeks. The number of campaigns during the year is ultimately linked to

economic/market factors.
(iii) Wind Data

Wind frequency analyses (speed and direction) have been obtained from the Bureau of
Meteorology for wind data recorded at the nearby Department of Agriculture's Upper Swan
Research Station. These monthly analyses were first produced for this station in April 1991.

Summary statistics for the drier months of the year are presented in Tables 1, 2 and 3.

North-easterly winds are noted as the main winds of concern with respect to potential dust
impacts on the nearest residential area within the Upper Swan townsite. Consideration of the

Aata 3 'T‘ach.n 1 amA D} vavaala 4‘-1(\9‘
88 111 1 dkCs 1 80NG £ revaass 1nac

&

From the perspective of wind direction analysis, May is the worst month because the
prevailing morning wind is north-easterly, although the wind speeds at this time of

the year are generally lighter.

. From the perspective of wind speed analysis, the period December to March has a

relatively higher frequency of stronger north-easterly winds, but only in the morning.

BOWMAN BISHAW GORHAM



Page No. 4

Table 1

Amnalysis of Nortn-Easterly Winds During Potential Excavation Season

North-Easterlies Oct Nov Dec Jan Feb Mar Apr May
Morning winds % Occurrance 13 13 14 15 15 19 17 30
{0900 hrs} Wind Strength:
% moderate 11-20km/hr 32 32 43 3z 32 38 35 27
% Strong, >20km/hr 8 16 21 32 26 22 12 10
Afternoan Winds % Occurrencs 4 z2 3 4 4 5 o {0
{1500 hrs) Wind Strength:

% moderate, 11-20km/hr 29 50 33 25 25 23 20 29
% Strong, >20km/hr 0 0 0 0 0 0 20 0

BOWMAN BISHAW GORHAM



Page No. 5

Table 2

Prevailing Wind Directions

-~

Oct Nov Dec Jan Feb Mar Apr  May
Morning E NE E,SW E,SwW E,SW £ E.NE ECam NE
Afternoon SW SwW SW SW SW Sw SW SW W
Notes: Prevailing wind (or winds) detined as % occurrence equaf to 30% or more. Where two wind

directions are given, each component wind has less than 30% occurrence, but are the two

most frequent wind directions,

Table 3

Analysis of Easterly Winds During Potential Excavation Season

Easterlies Oct _Nov Dec Jan Feb Mar Apr May
tMorning Winds % (ceurrence 20 21 26 28 38 29 20 12
{0900 hrs) Wind Strength:
% Moderate, 11-20km/hr 36 30 34 39 32 24 30 24
% Strong, >20Kkm/hr 41 44 38 39 45 52 45 40
Afternoon Winds % Occurrence _ 10 10 9 12 8 18 15 12
(1500 hrs) Wind Strength:
% Moderate, 11-20km/hr 20 a2 36 33 33 3¢ 27 25
% Strong, >20km/hr 20 21 12 17 28 22 20 17
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. December and April may be considered as the optimum months (October and
November are also favourable but it is unlikely that access would be possible due to
wet soil conditions). Obviously, sotl moisture content would be higher early in the

excavation season, with a consequent reduced dust generation risk.

From Table 3 it is clear that the period December to March is characterised by relatively

~

requent and stron

are also more common in the afternoons. However, the residential density due west of the site

g easterly winds in the mornings and, in February and March, these winds

=

is extremely low,

As aresult of the above analysis, Metro Brick undertakes to excavate and stockpile its annual
clay requirement as soon as access fo the site is possible, following the winter rainfall period.
This is when winds are most favourable and when soil moisture contents are relatively high,
therefore minimising the potential for dust generation. The more frequent trucking campaigns
will be strictly managed by access track watering during the higher risk periods of January to
March.

(iv)y  Conclusion

Whilst north-casterly winds are recognised as the most unfavourable in terms of potential dust
effects on the Upper Swan townsite, it is emphasized that these winds do not occur
frequently. They occur for 13-19% of the time in the mornings (November to April) and for
2-5% of the time in the afternoons. ]

-

Ins addipon, trucking campaigns which are the main source of potential dust nuisance, occur

7

for only about 10% of the ume.

Q3. With the removal of overburden, hava the proponents considered the use aof
altarnative {quieter) machinery {c bulldozers e.g. scrapers, in an effori to reduca

noise leveis? -P42.
Whilst the company has used scrapers at Pt. Lot 36, it was found that the overburden was too

hard to preclude the use of dozers in conjunction with the scrapers, for supplementary ripping
or power assistance.
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Given that noise is not an issue at this site, the use of dozers is not constrained by the potential

for off-site disturbance.

Q4. What =are the transport routes and access points for each site? Have the
preponents considered the potential noise and dust impacts on residents in their

selection?

The access point and transport route are shown on Figure 1. The on-site access is an all-
weather limestone road to enable collection and transfer of clay to Malaga during winter. The
objectve in selection of the road alignment was to avoid the use of the Coondaree Parade road

reserve so that public access could be controlled. The road does not pass residential areas.

Q5. Mining and trucking activities should be restricted to something less than
daylight hours. Are the proponents prepared to commit to specific operating
days and hours, to allay any concerns of affected residents?-P42 & 53. Could

tha life of each pit be reduced by excavating for longer periods of time?

Metro Brick will restrict operating times to the hours of 6.30am to 5.30pm, Monday to
Friday.

The bife of the pit is dictated by demand for bricks and therefore to reduce the lifetime it would
be necessary to create larger stockpiles. This could result in an aesthetics problem so the

intention is to stockpile only 9-12 months supply of clay at the site at any particular time.

LG Most of the clzy pils are within rezsonable proximily o residences and are likely
to be left open for a considerable period of time, prior to final rehabilitation. Are
the pits likely to be a breeding ground for mosquitos and any other public health
nuisance? If so, how are these impacts to be managed? The presence of large
expanses of water could aisc attract vounger members of the population. What
measures de the proponents ‘intend carrying out fo exciude and discourage
childrenr and other members of the public from using the area? Are the
proponents prepared to assist the local community in providing alternative

racreation areas (e.g. parks) for children away from the site?

BOWMAN BISHAW GORHAM
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Discussions have been held with a health surveyor from the Shire of Swan in relation 1o the
mosquito issue. There 1s potential for open water areas to be a breeding ground for mosquitos

wherever there 1s sutficient shelter to preventavind-induced turbulence of the water’s surface.

To preclude mosquito breeding activity, the Shire's health surveyor recommends that the pits
are maintained with relatively sharp edges (i.e. no shallow water arcas where small pools may
form as water levels decline in summier) and the sides are maintained clear of vegetation which
would otherwise provide sheltered water. This will be readily accomplished in the clay pit

during its operational life,

Ultimately, if a lake is formed during the rehabilitation programme, attention will be devoted
to contouring of the sides to minimise mosquito breeding risk. The lake could also be stocked

with fish, as is the case at Ballajura Lakes Estate, to predate on mosquito larvae.

Public access is presently restricted by boundary fences which are in good condition and by a
lockable gate at the entrance to the limestone access road. The area will be signposted with
"danger - open pit" signs. Fluorescent ribbon or a supplementary warning fence would be
placed around the open pit in areas where the sides were left relatively steep, particularly in
future yedars as excavations are conducted nearer to Great Northern Highway. (However,
given that children are the main concern, it is considered that children residing in the Upper
Swan townsite would tend to remain or be restrained by parents to the other side of the
highway, due to the greater risk of injury in crossing Great Northern Highway).

Metro Brick is prepared to consider provision of assistance with the cost of materials and/or
machine tirne (on a one-third basis with Midland Brick and Prestige Brick) for recreational
areas provided by Council if this was considered of value in keeping children away from the

site.

BOWMAN BISHAW GORHAM
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Short-Necked Tortoise Habitat Generaily

Q7. Only 20 to 30 short-necked tortoises exist in the EBNR. The Zoo considers that

~this number-is-critically low for the survival of the population. it is understood

that only minor environmental disturbances have caused the virtual loss of the
whole tortoise population at the Twin Swamps Reserve, estimated in the mid-
1860's to be over 100, There is insuflicient evidence in the CER o conclusively
show that the proposed operations will have no impact on the last surviving short

necked tortoises (see conllicting statements on P30, 38, 39).

Whilst it would appear that on the balance of probabilities there is negligible risk to the tortoise
swamp habitat from the proposed clay excavations, it is accepted that there is insufficient
evidence to remove all uncertainty especially in close proximity to the nature reserve. The
principal element of uncertainty rests with the shatlow, perched groundwater regime and the
degree of hydraulic connection between surface water in ‘depressions’ within the tortoise
habitat area and any sub-surface water that may be present. In this regard, the extent of lateral
continuity of the shallow groundwater needs to be clarified prior to excavating near to the

reserve.

028, A malor problem with the CER is that discussion of the habitat of the tortoise is
confined to the swamp (a resiricted clay pan area) which covers only about 30%
of the important habitat area of the short necked tortaise. 13% of all tortoises
found between 1988 and 1990 were outside the swamp and in or south of the
drain.

‘The conclusions drawn in the CER relate mainly to the clay pan swamp because the

hydrological data collected indicates strongly that this area 1s isolated from external

hydrological influences other than direct rainfall. It was understood at the time that this clay
pan was the principal habitat which required protection.

Given the fact that tortoises exist outside of this clay pan (data which we have only recently

been made aware) and that the nature reserve 1s presently being expanded to encompass

additional land to the south and west, then it is accepted that there may still be a risk, albeit
slight, of hydrological effects between future, potential excavation sites and the nearest habitat
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area. Metro is committed to verifying that no adverse effects are experienced, by appropriate

staging and monitoring of excavations on Lots 10 and 11. This is why the initial excavation is

Lot 36 far as possi rom the nature
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proposed near {o nreviou

reserve and in an area where monitoring has shown no.adverse hydrological effects from clay

quarrying.

An exiension to ine existing (fenced-oiff) reserve may bhe required to help

¥
W

increase the numbers of short necked tortoises. Earthworks to close and divert
the existing drain tc an area outside the reserve is essential to improving and
protecting the quality of water in the habitat area. Recontouring of some areas
within the existing or extended reserve may be required. To what degree and how

might the proponents be prepared fo assisi CALM in this regard?

Metro Brick is agreeable to assisting with machinery time for potential earthworks that may be
required for recontouring or drainage works. The timing of assistance would preferably need
to fit in with the company's seasonal working arrangements, subject to further liaison and
negotiation.

Q10. is the Lot 6, Almeria Parade de { the original habitat occupied by the

R |

short necked tortcise? What is

on the habitat of the tortoisa?

Question not relevant to Metro Brick. -

2 L F

g, i g of the estimuled original swamp habitat (for short necked

¥ sE b rm run
LIS & 8 ]
Gl o

torioises) les easi of ihe swamp. What is the basis for this delineation? Why is
this are not favoured as a logical extension of the habitat for the short necked
tortoise as opposed to land south and west of the current fenced off area?
In Figure 8 of the CER, the basis for delineation of the ‘original’ swamp habitat is essentially
arbitrary, in that it stems from the present natural hydrological boundaries of the residual clay
pan area. The remnant clay pan is bounded to the north by slightly elevated land on the edge
of Ellen Brook and to the west/south-west by a natural drainage channel. Therefore, it was
considered logical to assume that this habitat area originally extended to the east and south, on

low-lying terrain where surface ponding still occurs today.
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The probability that additional tortoise habitat originally existed on land further to the south
and south-west of the nature reserve is also acknowledged and indeed, much of the land
encompassed by the 20 metre topographical contour on Figure 8 could have supported suitable
habitat for the short-necked tortoise. It is low-lying and would have been poorly drained prior
to establishment of the existing drainage system. The original vegetation would have
prevented rapid loss of surface water to Ellen Brook, thus maintaining pools of water in the
spring months which 1s an important ime for the tortoises,

[t 1s assurned that land to the cast of the nature reserve is not favoured by CALM as an
extension of the habitat because of the position of Great Northern Highway. Land to the
south and west, which is presently being targeted for inclusion within the nature reserve, has

the advantages of:

. some native vegetation is still present in these areas, and

. there are no physical barriers (outside CALLM's centrel} to inclusion of these arcas

within the nature reserve,

Metro Brick's land is not being considered by CALM for future tortoise habitat. The site has
no remnant native vegetation and the surface soils have been substantially disturbed as a result

of past agricultural practises.

swamp, any deterioration in water quaiity of the habitat could paotentially lead to
the extinction of the sub-population which inhabits the area. What steps can the
proponents take to ensure that discharged pit water and run-off water from the

<

clay aexcavations does not enter the habitat of the tortoise?-F47.

Refer to answer for Question 13 below.

SOWMAN BISHAW GORHAM
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Q13.

What options are there for diversion of the drainage channe!l sway from EBNR, if
it is necessary to close {1 off to ensure the survival of the short-necked

tortcise? Could the proponenis assist in this regard?-Fig.6.

Apparently, CALM are now keen to have the drainage channel through the nature reserve

diverted away from the EBNR. There are basically two options available for consideration:

Diversion of the drain through private property on the southern and western sides of

the nature reserve;

Diversion of the drain along the eastern side of Great Northern Highway to discharge

into Elen Brook, around the north-eastern comner of the tortoise habitat.

The latter option appears to be the most economic and practical of the alternatives on the basis

of distances involved and engineering and logistical constraints. The cooperation of the Main

Roads Department would be required with respect to such aspects as utilisation of the road

reserve for drainage purposes and design/installation of appropriate culverts undemeath Great

Northern Highway etc.

In the event that drainage from Lot 10, where clay excavatton is initially proposed, is required

to be diverted away from the nature reserve, then Metro Brick has two options:

@

(1

capture all runoff from disturbed areas and divert it to the south, into the catchment

which drains to the Swan River, or

plock the culvert which leads under Great Northern Highway (and discharges into the
nature reserve), then to enhance the drain along the eastern side of Great Northern
Highway to encourage flow in a northerly direction, as mentioned above. This
would not involve any disruption to traffic throughflow on Great Northern Highway

as it would not be necessary to retconstruct the culvert.

Metro Brick is prepared to conmibute to the necessary drainage line enhancement. At present
there is additional runoff that is diverted onto Lot 10 from Pt. Lot 36 ('clean' runoff from the
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Darling Scarp which is diverted away from the clay workings), therefore increasing flow
volumes in the Great Northern Highway drain. Once the Pt. Lot 36 operation has ceased, this

excess drainage can be returned to its natural flow pattern, some of which flows to the south.

Q4. Does WAWA still consider Ellen Brook as a potential source of domestic water?
If so, where is it likely to be dammed? Would damming upstream affect the

torioise habitat?-P23.

The Water Authority still considers Ellen Brook as a potential scurce of demestic water
(Mauger, G.: Planning Future Sources for Perth’'s Water Supply - 1989 Revision). Itis a
currently preferred option, although further investigation is required. The most likely

implementation date is post 2012.

A preliminary dam site, as indicated in the above planning decument, is located near to the
confluence of Ellen Brook and the Swan River. It would only be a pipehead dam and the
constraints of nearby residential land suggests that the dam height would need to be relatively
low. (Pipehead dams are designed to inject water directly into the reticulation system, with or
without treatment and therefore only function during the winter months. They are not water

storages for the summer period).

The Water Authority would need to demonstrate that the proposal would not affect the tortoise
habitat.

Q15. What data has been used ic show the presence and depths of perched water
tables and groundwater table levels?-P26. Does the perched groundwater sit on
the plastic clay zone to be mined? If it does, wont the mining of clay cause
these perched groundwater potkets ar lenses to drain info the excavation? If
such a scenario is possible and happens, wouldn't this affect the water Jevels in

the current and future tortoise habitat areas?
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Groundwater data has been collected from numerous monitor bores installed during a number
of studies conducted in the area since November 1986 (refer to Table 1 in the CER). Prior to
about mid-1989, investigations at each of the proposed excavation sites were conducted in
isolation and monitoring has not been conducted on a continuous basis at each site. Monitor

bores (sunple tube p1ezometers) were installed and gencraliy only monitored for one season to
groundwater table, perched groundwater and the target clay layer.

The only long term records available are from two Water Authority monitor bores near to Ellen
Brook, in the vicinity of Lexia Avenue. (See Figure 2 for approximate locations). Up-dated

hydrographs have recently been obtained from the Water Authority (Figures 3 and 4).

Figure 3 (Bore A) shows that the permanent water table is at about 12 metres AHD in the
vicinity of Lexia Avenue and has fluctuated within a 1.0 metre range during the eight year
period 1979 to 1987. Seasonal fluctuations as little as 0.4m have been recorded. Well EE9
(Figure 4) exhibits larger fluctuations in water level which probably reflects its proximity to

EHen Brook and interactuon with winter flood levels in the watercourse.

Four monitor bores were installed at Pt. Lot 36 in May 1988, at the locations shown on Figure

e . 1a s 1 . . 1 1 arithin § f
# ArFrAaey B oevro - t, rorraio o alc ANOAr IarynNm fag
0 adqaiion G measus g wallr taoie IEvVEis, GDECIVallons were ConGulied wilnin e Ciay p’l

i

o
I

to determine whether or not groundwater inflow occurred.

Monitoring was conducted at about monthly intervals during the period June 198% to May

1889 inclusive. Water levels recorded in each of the bores are listed in Tabie 4.
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Water Levels (metres, AHD)

Date Bore 1 Bore 2 Bore 3 Bore 4
22 June 1988 11.19 17.05 12.11 14.90
1 July 11.26 17.43 12.19 16.53
[ August 11.37 17.59 12.30 16.25
22 August 11.41 17.84 124 16.95
19 September 11.57 18.01 12.63 18§.24
17 October 11.66 18.38 12.76 18.41
21 November 11.69 17.78 12.81 18.30
19 December 11.65 17.52 12,75 17.36
18 January 1989 11.57 17.39 12.70 16.05
22 February 11.47 17.22 12.60 13.30
20 March 11.37 17.06 12.48 12.56
4 May 11.23 16.78 12.24 11.76
Total Vanation 0.5m 1.5m 0.7m 6.65m
Ground Level 20.46 23.48 24.95 20.82
{1 Perohed Groundwaier

Bore numbers two and four exhibit large fluctuations in water levels at shallow depth, which
1s typical of the perched groundwater lenses that are known to occur in the area. Bore two,
located in the north-eastern sector, recorded a water level variation of 1.6 metres and at its
MAXITU Aievei, waler was 5.1 metres below surface. Bore four, located in the south-western
sector, recorded a much larger water level variation (6.6 metres) and at the maximum level,

Was oniy 4.4 meiics Deiow SUriacae.
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The latter bore is located in an area of the site which 1s regularly flooded due to poor drainage. -
The extremely large fluctuations in water level suggests that either the bore is situated in a zone
of "delayed" recharge to the underlying true aquifer, or some leakage was occurring down the
side of the casing from the surface. Whilst the casing was sealed with both bentonite and
cement plugs, this bore was inundated for long periods following rainfall and the possibility

of leakage occurring has not been discounted.

However, it is reasonable to assume that both of these bores indicate the development of
perched groundwater during winter. The umportant result with respect to potential
environmental effects is that no shallow seepage occurred within the clay pit. Thus, despite
the fact that perched groundwater was recorded between 2.4 and 5.1 metres below surface and
the clay pit was just over 7 metres deep, no seepage was recorded. Bore two is approximately
230 metres from the excavation, whilst bore four is only about 140 metres distant.

Obviously, these perched groundwater lenses are discontinuous and highly localised.

{11) Deen Groundwater

Bore numbers one and three monitored the main Guildford Formation aquifer, The results
indicate a relatively small vanation in water levels of 0.5 and 0.7 metres (Table 4). Maximum
water table heights were recorded in November and were 12.81 metres (AHD) on the eastern

side of the quarry and 11.69 metres (AHD) on the western side.

The clay pit did not exceed about nine metres in depth and, by interpolation of topographic
contours and recorded water levels, the base of the pit was always above the water table.

(1)  Conclusion

The perched groundwater occurs above the plastic clay layer to be mined, but is not
necessarily perched on the clay layer. That is, the full thickness of overburden sediments is
not necessarily a 'continuous' aquifer. Thére is considered to be a high degree of variability in
the hydraulic conductivity of the shallow sediments as they are known to vary from almost
‘pure’ sand to strong sandy clays and gravelly clays. In addition, the experience of the clay
extraction industry in the Swan Valley is that there is a high degree of lateral variability in the
characteristics of both the overburden and the clay. The clay itself is not continuous therefore

it is highly unlikely that perched groundwater occurs other than in small 'pockets’,
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If, in the process of clay mining, the excavation intersects a shallow zone of water-bearing -
sediments, then it is acknowledged that water would most likely drain into the excavation.
However, this would only affect water levels it the current and future tortoise habitat areas if

the following circumstances apply:

° that surface water Jevels in the tortoise habitat areas are maintained or augmented by
the presence of shallow groundwater (rainfall could be the sole source of ponded
water);

. that the shallow groundwater is continuous from the habitat areas to the clay

excavation site.

Experience with existing clay pits in the locality strongly suggests that large 'bodies’ of
perchied groundwater are very much the exception. This 1s supported by the monitor bore
data.

9]
canh
o

Land east and south of the EBNR could be hydrauiically linked 1o the torioise
habitat area. Feor example, data presented on P35 and Figure 11 shows a
potentiaf link between the perched water tables and the current and future
tortoise habitat areas, and Figure 12 shows the perched groundwater leve! is
higher than the {ortoise swamp. Without more conclusive data to show that the
watler levals in the habitat areas are indegendeni of the proposed excavations,
then any mining east and south of the current and proposed extensions to the
tortoise habitats should be progressed with great caution. Are the proponenis
prepared (o meaks 5 comunilment not te mine within a specified distance from the

reserve wilhout further investigations znd the approval of EPA?

It is noted that CALM has suggested an arbitrary distance of 100 metres as a buffer zone for

¢’]

na rigl ¢
nornsgt

o}
s
4]

i1

the nature reserve, where clay quarrying should not occur unless proven to pos

tortoise habitat.
Metro Brick will commit to not quarry clay within 100 metres of the nature reserve boundary,

until further investigations are able to conclusively demonstrate that no adverse effect could
occur. Furthermore, Metro Brick proposes to commence operations on Lot 10 as far as
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possible from the reserve, which will initially be at least 600 metres from the south-eastern

corner of the nature reserve. For the first [G-15 years of operation, excavation activity will be

restricied to Lot 10 (the southern half of the company's landholding).

Q17. To assist EPA's assessment of likely impacts on the short necked tortoises’
habitats, could the proponents provide a cross-section showing the perched and
permanent water table levels relative to the water levels in the swamp, raserve,

creeks and drain.-P.28.

At present, the company has insufficient detailed information on stratigraphic levels and in
particular, the degree of continuity of the sub-surtace clay iayer, to compile a meaningful
cross-section between the nature reserve and existing operations on Pt. Lot 36 (and the

proposed excavation on Lot 10].

Q18. Mining should stay 1 tc 2 metres above the water table and the proponents
should be prepared to make a commitment to this effect. Groundwater table

levels need to be established prior to mining to ensure this deesn’t happen.

Excavations have been conducied to a depth of § metres on Pt Lot 36 without intersecting
groundwater. Exploratory drilling will be conducted on Lot 10 to define the clay resource
prior to commencing excavation. At the same time, it will be possible to establish the depth to
the permanent water table to plan the excavation. Whiist 1t is not considered essential to only
excavate clay that is above the water table the company recognises and accepts the philosophy
of water resource protection and conservation. Therefore, in the unlikely event that the
excavation did reach the water (zble or proceed stightly below it, the area wouid be backfilied

wiih: overburden 1o mainwin ai least 1 metre of cover.

Q19, Detaii on the presence and lateral continuity of the perched water table seems
critical in achieving an understanding of the hydrology of the lorloise habitat
area. |s there more data than®that presented in Figure 11 that cauld assist EPA

in evaluating these proposals?
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Data from the groundwater investigations conducted at Metro Brick's excavations on Pt. Lot
36 were submitted to EPA in June 1989, in the name of International Brick and Tile Holdings
who was the operator at the time. These data are summarised under question 15 above.
Additional data will be collected during the exploratory drilling phase mentioned previously.

Q20. Has there been coring of the swamp to substantiate the claim that clayey

sediments of the swamp represent & strong aquitard?-P38.

No coring of the swamp has been conducted. The claim that the clayey sediments represent a
strong aquitard is based on direct observation of the strong, grey clay in the swamp and the
fact that it 'holds' water so effectively once rainfall has ceased. Note that the swamp is
bounded by ‘drainage-depressions’ on the northern side (Ellen Brook) and to the west, south-
west and south (nature reserve drain). If the swamp sediments were not a strong aquitard and
did allow water to infiltrate into the sub-surface, then water levels would be observed to

decline more rapidly via:

. vertical sub-surface drainage to the underlying deep water table, or

. horizontal sub-surface drainage io the adjacent 'drainage-depressions'.
Q21. What is the source of water for dust suppression and does this affect other

water users in the area?

Water for dust suppression will be obtained from a property owned by the company in Middle
Swan, which has a dam that has previously supplied water for viricuitural purposes. In
addition, ‘'dams’ could be formed within the excavation to collect runoff and rainfall to provide
water for this purpose. (This may impede progressive restoration somewhat, but only to a

limited degree).
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Impacts on Other Water Users

Q22. The superficial aquifers of the ared directly recharge the Leedervilie Formation,
which is an imporiant source of water for both private and public water supply.
What measures will the proponents take (and commit to) to ensure diesel or oil

spillage does not contaminate the aquifer?

Only the excavation machinery (dozer and hydraulic excavator) will be refuelled on-site; the
trucks will be refuelled elsewhere. On-site refuelling will be conducted via provision of a
temporary above-ground tank, which will only be present during each excavation campaign.

This 18 considered to pose negligible risk of a serious diesel spill.

'The tank will be placed in an enclosure of bunded soil. If a substantial spillage occurs, the
contaminated sediments will be excavated and removed from the site to an approved disposal
location. The Red Hill tip site or the Shire of Chittering's Muchea tip site would be the most
secure landfill sites in the vicinity.

Q23. Do the proponents intend to monitor private well levels prior, during and after

mining the area toc gauge and manage the impact of dewatering of the pifs?

No. Dewatering of groundwater from the main aquifer will not be conducted.

Rehabilitation

Q24. What are the proposed and potential long term uses for the site after
excavations are complete? Who will be consuited and to whose satisfaction will

the work be carried out?

The proposed use of the site after excdvation is complete is either rural-residential (low
density) or agricultural (grazing etc).

Rehabilitation will be conducted to the satisfaction of the Shire of Swan under the terms of an

excavation licence. It is expected that DPUD will also be consulted during the requisite
planning approval stage.
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Q25, Given a swell factor of 35% for over-burden, how quickly does the material setue
down to a stable surface following rehabilitation of the plt? What resmctzons on

fand use are ihere a

Most of the settling occurs in the first two years with respect to suitability for general
agricultural use. It may take many years (5-10) before the site could be used for building
upon, although it is believed to offer suitable foundations in the long term. lHowever, the

material exhibits excellent compaction characteristics.

Q26. Midland Brick's proposa! on the corner of Apple Street and Great Northern
Highway is not considered short term (8 years!} and, being close to the highway,
is exposed to constant observation by the public. The area may require special
rehabilitation treatment, such as seguential rehabilitation after excavation,
screens of trees and strategicaily placed overburden stockpites, to minimise

visual impacts-P17.

Question not relevant to Metro Brick.

9]
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put back ({rehabilitated) in the same seascn fo minimise dust and visua!

impacts?-P46.

In the company's experience, the temporary overburden stockpiles, as well as the clay

stockpile, are not subject to wind erosion and 'dusting’. Therefore, hydro-mulching for grass

The company intends to plant native trees along Great Northern Highway and on Pt. Lot 36,
near to the clay stockpile, for screening purposes. Planting would commence in the autumn
after approval is granted.

Qz28. EPA would prefer a commitment from proponents te progressively restore the

oYL 4 et atet? HI: Anhanans mascithatin o Al ¢t~ oatiota il ~f L3R
Fils 18 & andiorm Wilh an enhanfed aesthell eppeal, W& e salsiaciicn o1 BHA,

Metro Brick is prepared to commit to progressive restoration of the pits (presumably an annual

restoration effort is being supgested as satisfactory to EPA).
& =3 J 7
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Qz2g. Seme setback - requirements near  properly  boundaries could  possibiy be
eliminated in a regional rehabilitation scheme, to allow efticient utilisation aof the
clay resource and rehabilitation to wWetlands-P58. What pro-active work have the
proponents carried aut to introduce a regicnat rehabilitation strategy for the

afeas being mined in the Upper Swan Valley?

west property boundaries between Lots 10 and 11 and between Lot 10 and the lots on the
southern side. In the latter case, there is a gazetted road reserve (Coondaree Parade) between
the lots, which could also be mined for clay as it is not required for access purposes in the
forseeable future. Efficient utilisation of this scarce clay resource is considered essential by
Metro Brick and a relaxation of setback requirements from property boundaries would be
endorsed.

In relation to a regional rehabilitation strategy, an approach was made to DPUD in 1990 to
advise of the extent of quarrying that was proposed in the area. Thig approach was made
when 1t was found that DPUD was initiating a Structure Plan for the foothills' region north of
Midland. Discussions were held with Mr Tim Aurett who advised that the Structure Planning
exercise is preliminary only, and that the area would remain available for clay excavation
because of the scarcity of this resource. In the long term it should be assumed that residential

development in the area will intensify.

Rehabilitation of the area with a mix of lakes and recontoured land would be consistent with
future residential development intermingled with open space for passive recreation. The
company is prepared o Haise further with Planning Authonties, as required during the lifetime

of the excavation, to ensure compatbility with long-term plans for the area.

Q3o0. What is meant by amenity {akes?-PS6.

An amenity lake in this context refers to atlay pit which has been recontoured to form a basin
that collects and holds water. Its primary purpose Is to provide a landscape with aesthetic

value. Open water areas are generally regarded as visually attractive and can form the basis of

‘added-value’ for future development or as a focal peint for public open space.
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Aboriginal Sites

Q31. The proponents should keep in mind the requirements of the Aboriginal Heritage
Act. -P20. Do the proponents intend consulting with traditional landowners as
well as current ones? Will a survey for sites of significant archaeological and

ethnographic interest be carried out?

In response to a letter addressed to the company's environmental consultant from the Swan
Valley Fringedwellers, an approach was made to both the Robert Bropho group and the Corrie
Bodney group for the purposes of facilitating further consultations. A direct approach was
made at the suggestion of the WA Museum, because at the time, Robert Bropho in particular,
had indicated a reluctance to consult with any of the practising ethnographic/archaeclogical

consultants in Perth.

A follow-up consultation attempt will be made once environmental approval is granted, with
the obiective of establishing the need for a detailed ethnographic/archacological survey to

satisfy the requirements of the Aboriginal Heritage Act.

Other Rare Species Impacts

G32. CALM notes the existence of declared endangered {lora Hydrocotyle femniodes
{Aquatic pennywart). No mention of this species occurs in the text. Does
rehabilitation lend itsell {o propagation of this species?-P2i.

Q33, CALM does not mention the shield shrimp. What is the distribution of this
species? Does rehabilitation of the clay pits lend itself to the propagation of

this species?-P22.

Ne further investigations have been conducted in relation to the matters raised here. On page
5% of the CER, the option of rehabilitation of clay quarries for tortoise habitat was briefly
considered, along with the alternative option of expanding the existing nature reserve into
areas that are not proposed for clay excavation. Itis noted that CALM is presently pursuing
the second option.
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Environmental Monitoring and Management Programme.'(.E.MMP)

G34. Management practices (P43&56) shouid be prepared for each proposal and either

-made . as commitments. or incorporated - into- an- EPA - approved EMMP.

Metro Brick commits to preparation of an EMMP to the satisfaction of EPA prior to

commencement of operations at the site.

The fundamental approach in the EMMP would be to focus on the initial years of excavation
on the site and the manner in which groundwater aspects would be monitored to verify the
acceptability of the operation. It is considered premature to prepare the EMMP at this stage
until Ministerial approval is granted, without which there seems little point in conducting

further preparatory work,
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Dear Sir,

Re: Clav Excavation Proposals - Lots 36, 10 and 11 Great
Northern Highway Upper Swan

We wish to thank yvou and Dr Kennedy for agresing to meet
=

with us at short notice. Subsequent to that m E
Tuesday 22 Octobar 1991 thig Cmmpdny wishes to confirm the
following points arising out of those digcussions.
1. apcloagize for the confusion surrcunding the
nomination of Immuoneptb Pleage confirm that Metro
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[0

Contact h
Dgpdrtmrrt
commence .

N

R ade~ this day with The Main Roads
to enable discussions re:. drainage works;-tm“

o

above ground suppliss of thizs materia
n January. Ay new extraction will be

uration.

[OES
o

cur proposal wil
r

more optimistic that 1
material supply

£
response prior to ou

i

( /f '//
l/‘“—o-—-—H / [

echnical Manager.



“Appendix 4

WDfainage"llﬁddificatiudﬁs to probds.zi.l,. Deceinbéf, 1991



Metro Brick

ADivision of Bristile Lid. A N 008 666 540
245 South Western Hwy, Armadale, Western Australia,
Locked Bag No. 1, Armadale, WA, 6112,
Telephone: (09) 399 0399. Telefax: (09) 399 6033
Sales: (0933990333

3 December, 1991

-

The Chalrman -anTe s
Environmental Protection Authority WM el
1 Mount Street
PERTH W A 6000
Fife Ra Instrals

Attention: Mr 5 Sadlier

Dear Sir,

Re: Clay Excavation Proposals - Lots 36, 10 & 11 Great
Northern Highway, Upper Swan.

Following discussicons on December 2, 1991 with vyour WMr
Sadlier it is now evident that a change to our proposal is
necessary.

The intention to divert drainage water southwards from cour
first three extraction campaigns may be at odds with current
wetlands legislation in respect to Coondaree Swamp.

Meiro Brick {(a division of Bristle Ltd.)} hereby glives total
commitment to the containment of turbid water within ite
excavations and their immediate surroundings thus ensuring
it does not flow on to the tortoise habitat.

This wili b ffaectively achieved by close bunding of each
excavation c¢ell with overburden. The overburden will be
placed by scrapers approximately 800mm high and two scraper
widths wide around the entire edge of the excavation.
Topsoil will be placed over the bund. In so doing run-off

be directed around the excavations
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water from fhm an’r‘h will

and follow natural drainage patterns.

In addition, the exizting excavation on Lot 36 will be
completely backfilled to a level condition and seeded thus
ensuring run-off from this area flows south and away from
the +tortoise habitat. Run-off from Lot 36 will be
effectively returned to its original path, south-west to
Coondaree Swanp.

During the first winter and prior to initial growth, it is
not anticipated that the rehabilitated area of Lot 26 will

e dn o & T g B . = I ey Y
contribute to turbidity entering Coondaree Swamp. No clay

will be exposed to run-cff only the land and durable
gverburden and topsoll of the region. .

t}¢3 1

A%, Brick Works: Armadale: 245 South Western Highway. Telephone: Admin (09) 399 0399, Cardup: Kiln Road, Byford. Telephone:(09) 399 0390, -
Malaga: Cnr Beach Road and Alexander Drive. Telephone: (09) 249 1409 Waterloo: Dardanup Road. Telephone: (097) 26 3000 eﬁ%ﬁﬂ'ﬁﬁ
Brisdle Lid ilvearmoeated in Western Ausrralia) Company




Bunding of excavations would . be & temporary measure until
arrangements can be made to divert zll drainage away .from
the tortoise habitat.

The height of these bund walls and their distance from Great
Northern Highway will ensure that visual impact from this
proposal s negligible.

We await yvour most urgent consideration of our proposals.

Yours faithfully,

y

B W CLARK ___—
Technical Manager.
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THE PURPOSE OF THIS REPORT

This report contains the Environmental Protection Authority's environmental assessment and
recommendations to the Minister for the Environment on the environmental acceptability of the
proposal.

Immediately following the release of the report there is a 14-day period when anyone may
appeal to the Minister against the Environmental Protection Authority's recommendations.

- ‘After the appeal period, and determination of any appeals, the Minister consults with the other
relevant ministers and agencies and then issues his decision about whether the proposal may or

may not proceed. The Minisier also announces the legally binding environmental conditions

APPEALS

If you disagree with any of the assessment report recommendations you may appeal in writing
to the Minister for the Environment outlining the environmental reasons for your concern and
enclosing the appeal fee of $10.

It is important that you clearly indicate the part of the report you disagree with and the reasons
for your concern so that the grounds of your appeal can be properly considered by the Minister
for the Environment.

ADDRESS

Hon Minister for the Environment

18th Floor, Allendale Square

77 5t George's Terrace

PERTH WA 6000

CLOSING DATE

Your appeal {with the $10 fee) must reach the Minister's office no later than 5.00 p.m. on 20
December, 1991,
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Summary and recommendations

Metro Brick (A Division of Bristile Ltd) currently excavate clay for brick making purposes in a
quarry focated on Part Lot 36 Coondaree Parade, Upper Swan, just east of Great Northern
Highway and about 14 km north of Midland. The environmental impact of the project was
previously assessed by the Environmental Protection Authority in 1988 prior to the Minister for
the Environment setting conditions on the project.

‘An 'Ap;.).Iication for Renewal of Excavation Licence by Metro Brick Pty Ltd was referred to the
Environmental Protection Authority by the Shire of Swan in August, 1990. The Authority has
assessed the environmental impact of the proposal by way of a Consultative Environmental

Review, in conjunction with other nearby clay excavation proposals which potentially-impact - -

on the habitat of the extremely rare and endangered Western Swarnp Tortoise (Pseudemydura
umbrina). The clay excavation proposals are being assessed concurrently by the Environmental
Protection Authority, and have been described in a common document. The Consultative
Environmental Review was briefly open for public review in October, 1990 and the Authority
received ten submissions on the proposals. The proponents held a public open day near the site

in December, 1990, at which time further comments were received from some members of the
local community.

Ellen Brook Nature Reserve has been especially created by the State Government for the
purpose of conserving the tortoise. About 20 to 30 short necked tortoises live in the specially
fenced-off Wildlife Sanctuary within the reserve, and they are thought to be the only known
population of naturally occurring short necked tortoises in the world. A similar number of
tortoises are the subject of a special breeding programme at the Perth Zoo. The population of
short necked tortoises at the nearby Twin Swamps Reserve has declined from over 100 animals
in 1965, to virtual extinction by 1985.

The Authority has assessed the potential environmental impacts of the proposal, both as
described in the Consultative Environmental Review and in responses to public submissions.

Major issues

The environmental impact of the clay excavations on all of the tortoise habitat at Eilen Brook
Nature Reserve, specifically the area outside the tortoise swamp, required additional details.

In their response to submissions, Metro brick has acknowledged this and provided
further information necessary to enable the Authority to adequately assess the impact of
the ciay excavation over the whole of the tortoise habitat area.

Runoff water from the clay excavation could impact upon the habitat of the rare and endangered
short necked tortoise.
The Environmental Proteciion Authority believes that drainage impacts on the tortoise
habitat can be managed by the proponent o the benefit of the tortoise, as a resuit of the
following:

. Metre Brick has 2lse given a commitment to the containment of
turbid water within its excavations and immediate surroundings
thus ensuring it does not flow on to the tortcise habitat;

® For the first three anmnual excavations on Lot 10, Meire Brick
would contain all their drainage water to within their site and
immediate surrounds by bunding the perimeter with overburden to

P ntee P L « T,
a height of $.8m; and

b

s Metro Brick propose thai fuiure stages of excavation could be
accommodated by diverting drainage waters to the north, by
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blocking off the existing culvert and enlarging and deepening the
the east side of the highway.

The proposed drainage modifications have been further strengthened by the Authority's

recommendation 2 in this report for the proponent to prepare and implement a drainage

management plan in consultation with appropriate government Authorities and to the

satisfaction of the Authority, which would enable Metro Brick to:

. monitor drainage to detect, report on, and manage any drainage
impacts on the habitat of the short necked f{ortcisc at Ellen Brook
Nature Reserve;

. remedy any unacceptable drainage impacts on the tortoise habitat
by this proposal;

. detain all drainage waters on site in the first 3 years of operation,

o that they do not enter the fortoise habitat at Ellen Brook Nature
Reserve nor create an unacceptable impact elsewhere;

. divert all drainage waters from the eastern side the Great Northern
Highway from entering the tortoise habitat area at Ellen Brook
Nature Reserve within twe years of approval of the proposal, and
in so doing, ensure it does not create an unacceptable impact
elsewhere.

These recommendations are in line with expert submissions which indicate that the
tortoise would benefit by the elimination of external drainage waters into the reserve, as
water requirements for the tortoise habitat could be met by rainfall.

The clay excavations could lead to a more rapid drying up of the winter-wet swamp habitat that
is essential for the short necked tortoises to breed in, by draining perched groundwater from the

ared,

‘The proponent has documented substantial hydrological data to show that water levels in

the main tortoise swamp habitat are predominantly dependant on rainfall, rather than
eurface flow ora hwr]mn]w‘ connection with other gronndwatier from oniside the area.

ek L LAAAN ARSAAR AN MRS AL Anil Sosiana AalUReaaRl

The proponcnt acknowledges that there may be an element of uncertainty with perched
groundwater and depressions of surface water within the reserve, particularly when

(ci_uarryl ng is close to the boundary,

The Environmental Protection Authority concludes that, from investigations undertaken
and advice given, the proposal by Metro Brick is most unlikely to impact on the
groundwater of the tortoise habitat, provided that the following stringent controls and
management procedures are adopied:

. preparation of a staged excavation plan as part of an Environmental
Managemen! Programme (see Recommendation 4), with the first
excavation to commence at the furthermost point away from the
tortoise habitat;

.« preparation of an approved groundwater protection plan, as part of

tha e il WA~ nt D
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4), with the objective of delineating and monitoring perched
groundwater levels and pit seepages, and designing suitable
management practices to remedy any potentially unacceptable
impacts; and



. establishment of a no-quarrying buffer of 100 metres around the
reserve, until further investigations are able to conclusively
demonstrate to the satisfaction of the Environmental Protection
A;uthority that no adverse effect could occur (see Recommendation
3).

The clay excavation proponents could assist in the prows;on of additional habitat area for the
short necked tortoise, particularly as many of their excavations are proposed in old habitat areas
which would otherwise be difficult and expensive to be rehabilitated for the benefit of the
iorioise.
Improvements to the habitat area by mechanical deepening of some areas to provide -
sufficiently deep swamps for the tortoise to swim and eat in, providing suitable
aestivating refuges, and rehabilitating the native vegetation are being investigated. Parts
of the current reserve that do not hold water for extended pcriods each winter may also
he deenened and rehahilitated. The fox- nrr\nF fence would also need to be extended.
In their response to issues raised in submissions, Metro Brick has indicated that it is
agreeable to assisting with machinery time for potential earthworks. The timing of
assistance would preferably need to fit in with the company's seasonal working
arrangements, and would be subject to further liaison and negotiation.

The Environmental Protection Authority encourages other companies and individuals
who may wish to participate in the recovery and survival of this extremely endangered
species of wildlife to liaise with the Department of Conservation and Land Management.

Whether the clay excavations could affect groundwater supplies , particularly if dewatering of
the superficial aquifer occurred or there was a major fuel spillage inside a pit, was of concern.

It is unlikely that the proponent would want to excavate clay into the superficial aguifer
because the plastic clay to be mined sits on top of the water table. In addition, wet
plastic clay is difficult to excavate and would need dewatering, which is expensive and

time consuming. If dewatering was necessary, it could be accomplished by pumping to
another part of the pit, therefore minimising any drawdown effects.

The Water Authority of Western Australia has in dlCu.ted that a groundwater licence
would be required by the nrnpnﬂanf prmr 10 dra Wing groun at:r.

The Environmental Protection Authority has recommended thai Metro
Brick should prepare an approved groundwater protection plan as part of
the Environmental Management Programme, in consultation with the
Water Authority of Western Australia. The plan should outline

ocedures {0 be used by the proponeni to protect ihe quaijity and

o
.
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uantity of groundwater from the impacts of the clay excavation and

arth moving machinery (see Recommendation 4).
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After the excavations cease, the resuitani end use, such as urban residential, may indirectly lead
1o extinction of the short necked tortoise

The Environmental Protection Authority previously made recommendations in 1983 that
ways and means of providing a protective buffer zone around Ellen Brook Nature
Reserve be sought through planning procedures.

The proponent has made the following commitments:

+ to consult with planning authorities to facilitate the derivation of a
term strategic plan for the Upper Swan locality which recognises and
accepts the interim priority land use of clay extraction; and

iij



* to establish an inter-company liaison mechanism to enable a co-
ordinated approach between all three proponents with respect to
addressing potential cumulative operational effects and overall
rehabilitation goals.

These commitments have been further strengthened by:

« the Authority's recommendation in this report for the joint preparation
of a regional development, drainage and rehabilitation plan for the
iocality by ali the clay excavaiion proponents, in consuitation with
government authorities, and within two years of approval
{Recommendation 5).

The proposed clay excavations could have the potential to impact on the comfort of local

residents, through noise, dust and visual impacts, unless managed.
Metro Brick have outlined a number of management strategies which are currently used
to minimise noise and dust impacts. These procedures have been used by the company
successfully over the vears, including at the nearby Part Lot 36, and there have not been
any complaints registered against the company at this location to their knowledge. The
company has stated that it would restrict its operating hours to 6.30am to 5.30pm,
Monday to Friday. Metro Brick propose sequential rehabilitation and screening with
vegetation to reduce visnal impacts.

The community at Upper Swan townsite is less likely to be affected by Metro Brick's
excavations, as the townsite is about 900m away from the boundaries of the property
and 1.5km from the initial excavation site.

The Environmenial Proteciion Authority has recommended thai the
proponent should prepare, implemeni and regularly review noise, dust
and visual impact management plans as part of the Environmental
Management Programme, in consuitation with the Shire of Swan and to
the satisfaction of the Environmental Protection Authority (see
Recommendation 4). The plans should document the company's procedure for

handhing comnlg ,nntg including the nercon resnongible within the company for T‘P('Pn_nr!cr

and recording the complamfs for following them up and, if appropriate, for recnfymg
the cause of the complaint.

The clay pits could become a source of mosquito nuisance or disease to the public, and may

represent a danger to young children in the area, unless managed.
Metrg Brick are prepared to rehabilitate their pits to a lake form that is compatible with
the Shire of Swan reauuements to engure these- effects are minimised. Public access is
restricted by fences in good condition and a lockable gate for security, and steep,
dangerous areas would be fenced-off within the excavation. Metro Brick has advised
that it is prepared to consider the provision of materials and/or machine time (on a one-
third basis with Midland Brick and Prestige Brick) for recreational areas provided by the
Council, if this was considered of value in keeping children away from the site.

")

and Land Management to ensure that community health and safety issues
are catered for in the managemeni and rehabilitation of the clay

[ S, [ —Y

excavations, and addressed in the Environmental Management
Programme (Recommendation 5).
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The Swan Valley area is known to have sites of major Aboriginal significance in both
archaeological and ethnographic terms.

The Authority advises that the proponent should discuss with the
Department of Aboriginal Sites of the West Australian Museum
appropriate ways of complying with the provisions of the Aboriginal
Heritage Act 1972-80.

The Environmental Protection Authority recognises the very rare siatus of the
short necked Western Swamp fortoise, and the requirement to protect its
 habitat. Accordingly, the Authority has set a very high onus of proof on this
and other nearby quarrying proposals, to demonstrate that there will be no
adverse impacts on the tortoises and their habitat. It is only after detailed study
that the Authority considers that the proposal would not have any adverse
impacts and therefore could proceed.
Bagsed on its assessment of the propesal and additiona! information provided
by the proponent in response to questions raised as a result of the assessment
process, the Authority makes the foliowing conclusions and recommendations:

Recommendation 1

The Environmental Protection Authority conciudes that the proposai by Metro
Brick to quarry clay on Lots 10, 11 and Part Lot 36, as outlined in the
Consultative Environmental Review and subsequently modified during the
process of inieraction between the proponeni, the Environmental Protection
Authority, and government agencies, and those members of the public who
were consulted, is environmentally acceptable.

In reaching this conclusion, the Authority identified the main issues requiring
detailed consideration as:

. protection of the habitat of the endangered Western Swamp Tortoise,
Pseudemydura umbrina, at Ellen Brook Nature Reserve;

. management of drainage waters;

. protection of groundwater resources;

. rehabilitation of the quarried aresa;

. noise, dust, and visual impacts from the guarrying operations;

. public safety and management of mosquito breeding,

The Environmental Protection Authority considers that these and other issues,
such as planning considerations, have been addressed and are manageabie,
cither by changes to the proposal by ihe proponent during assessmeni, ihe
environmental management commitments given by the proponent, or by the
Environmental Protection Authority’s recommendations in this repori.

Accordingly, the Environmental Protection Authority recommends that the
proposal could proceed, subject to the proponent's commitments (Appendix 1)
and the Environmental Protection Authority's recommendations in this report.
Any approval for the proposal should be for a maximum of 10 years from the
time of commencement. Subsequent applications will be reviewed in the light
of the proponent’'s environmental performance at the site.



Recommendation 2

The Environmeniai Protection Authority recommends ihai, prior o the stari of
quarrying activities and in consultation with the Department of Conservation
and Land Management, the Main Roads Department, the Swan River Trust and
the Shire of Swan, Metro Brick should prepare a drainage management plan as
part of an Environmental Management Programme to the satisfaction of the
Minister for the Environment. This plan should enable the proponent to:

. monitor drainage to detect, report on, and manage any drainage impacts
on the habitat of the qhnrt necked tortoise at Ellen Brook Nature
Reserve;

. remedy any unacceptable drainage impacts on the tortoise habitat by this
proposal;

. detain all drainage waters on site in the first 3 years of operation, so that

they do not enter the tortoise habitat at Ellen Brook Nature Reserve nor
(I"&‘.«!f(‘ an unaccepiable impaci eisewhere; and

. divert all drainage waters from the eastern side the Great Northern
Highway from entering the tortoise habitat area at Ellen Brook Nature
Reserve within two years of approval of the proposal, and in so doing,
ensure it does not create an unacceptable impact elsewhere,

The drainage managemeni plan should be implemented and periodically
reviewed to the satisfaction of the Environmental Protection Authority,

Recommendation 3

The Environmental Protection Authority recommends that there be no quarrying
within 100 metres of the boundaries of the Wild Life Sanctuary at Ellen Brook
Nature Reserve and any additions thereto, until further investigations are able
to conclusively demonstrate to the satisfaction of the Environmental Protection
Authority that no adverse effect could occur fo the tortoise habitat.

Recomméndation 4

The Environmental Protection Authority recommends that, prior to the start of
quarrymg activ:ties, Metroe Brick should prepare an Environmeinial Mamgement
Programme {o the satisfaction of the Minister for the Environment., This
programme should enable the proponent to defect, report on, and manage any
impacts, and remedy any unacceptable impacts on the environmeni by ihis
proposal, and should be implemented and periodically reviewed to the
satisfaction of the Environmental Protection Authority. Details to be prepared
as part of the Environmental Mannopmpni prnurnmmo should incinde, but not

necessarliy be iimiied to:

. a staged guarrying strategy;

. drainage management;

. groundwater protection;

. progressive rehabilitation of the site;

. procedures to minimise noise, dust and visual impacts associated with
ihe quarrying and transporiaiion operations;

. public safety and mosquito breeding; and

. perigdic reporting of moniiering resulis and censequential changes o
environmental management.



The timing of the preparation, implementation and review of the Environmental
Management Programme should be to the satisfaction of the Environmental
Proteciion Authority.

Recommendation 5

The Environmental Protection Authority recommends that Metro Brick, in
consultation with the Department of Conservation and Land Management, the
Department of Planning and Urban Development, the Shire of Swan, and other
curreni and known proposed clay producers in the area, should contribute to
the preparation of a regional development, drainage and rehabilitation strategy
for the Upper Swan.Locality, within 2 years of approval of this- proposal and
to the satisfaction of the Environmental Protection Authority.



1. Introduction and background

Metro Brick (A Division of Bristile Ltd), hereafter referred to as Metro Brick, propose to
excavate clay on Lots 10, 11 and Part 36 Coondaree Parade, Upper Swan, just east of Great
Northern Highway and about 14 km north of Midland (Figure 1).

An Application for Approval to Commence Development on Lot 10 and Part Lot 36 by
International Brick and Tile Pty Ltd was referred to the Environmental Protection Authority by
the Shire of Swan in October, 1989. The Authority determined that a formal level of assessment
was necessary, to allow the Minister for the Environment to set environmental conditions on the
project.

In 1989 the Authority advised the proponents of all clay excavation proposals in the vicinity of
the habitat of the rare and endangered short necked tortoise at Ellen Brook Nature Reserve that,
prior to assessing their individual proposals, a study of the water relationships in the area
would need to be undertaken. This work has subsequently been carried out and rcported ina
joint Consultative Environmenial Review (CER) document, which was released for public
review in October, 1990. Mewro Brick has recently provided further information on their
proposal, in response to issues raised by the Authority as a result of the CER process
(Appendix 2).

Metro Brick currently excavate clay for brick making purposes in a quarry located on Part Lot
36 Coondaree Parade. This project was previously assessed by the Environmental Protection
Authority in 1988 prior to the Minister for the Environment setting environmental conditions on
the proponent {International Brick and Tile Piy Ltd), which required the submission to the
Authority of a report on environmental impacts of the company's operations after 12 months
operation. This report was assessed by the Authority in consuitation with other government
authorities, and apart from the failure of a suitable establishment of screening vegetation (due to
poor drainage), it showed that the project could operate without any unacceptable impacts on
the environment.

In November 1991, Metro Brick wrote to the Authority to clarify that, due to their role as the
major and managing partner in International Brick and Tile Pty Ltd, Metro Brick (A Division of
Bristile Ltd) are the proponent for the proposal covering Part Lot 36 and Lots 10 and 11
{Appendix 3). Due to the shoriage of suitable clay on Part Lot 36 and shortage of space at their
Malaga faciory, Meto Brick now propose to change the originaily intended use of Part Lot 36
to long term stockpiling of clay extracted from Lots 10 and 11. These changes have been
documented in the company 's recent Application for an Excavation Licence, which was referred
to the Authority in November, 1991, together with a late change to pr0posed drainage

modifications in December, 1991 (Appendix 4).
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The Western Swamp Torioise (Pseudemydura umbrina ) which is more commonly known as
the short necked tortoise, is generally recognised as the most endangered species of vertebrate
animal in Australia. Ellen Brook Nature Reserve was declared in 1962, in order to protect one
of the two known remaining populations of such tortoises in the world from extinction. The
tortoise is known only from Ellen Brook Nature Reserve and the Twin Swamps Nature

Lrwn tha ol
Raserve, 4 kin 10 the norih.

The Western Swamp Tortoise is easily distinguishable from other fresh water tortoises in
Western Australia by its short neck and the fact that it inhabits ephemeral (winter-only}
swamps; it does not seem to occur in permanent rivers, creeks, lakes or swamps. The short
necked tortoise aestivates (sleeps) in naturally occurring tunnels in the clay gilgai soils during
summer and automn. Pseudemydura umbrina is the smallest Australian chelid tortoise. It is the



only species in which the female is smaller than the male. Maximum age attained is not known,
but is at least 50 years. Pseudemydura umbrina is a relict species, apparently little changed
since the Miocene (12 to 25 miliion years ago). The species is so different from other members
of its family, Chelidae, that a separate sub-family, the Pseudemydurinae, has been proposed for
it.

The population of short necked tortoises at Twin Swamps Reserve has declined from over 100
animals in 1965, to virtual extinction by 1985. A specially fenced-off, fox-proof area within the -
~nearby Ellen Brook Nature Reserve, constructed in 1990, now contains the only known,
natura.lly occurring population of such short necked tortoises in the world, consisting of about
25 to 30 animals, including about eight adult females. A captive population of ; about 49
tortoises is held in the Perth Zoo as part of a special breeding programme. - - :

The endangered status of the short necked tortoise is due to a combination of factors, including:

¢ a small geographic range, with most of the original habitat having been lost to
agricultural, urban and industrial uses since European seitiement;

«  the protected habitat being in only two small nature reserves that are of marginai
quality;

» adependence on: (i) an unusual habitat of winter-wet ephemeral swamps, with
suitable aestivating (summer "hibernating”) refuges
nearby;

(11) a wholly carnivorous diet of live food which is only
available for a short time each year

«  low fecundity (fertility) and slow growth rates;

. below average rainfall in the Perth area over the last 30 years combined with a
marginal habitat and prospects for drier climatic conditions in the fuiuie;

«  presence of exotic predators, particularly the European fox.

A Management Programme for the Western Swamp Tortoise was launched in November,
1990. The aim of the programme for the next 10 years is to create two viable populations in the
wild. This will be achieved with a number of different strategies, including:

* management of the tortoise population (monitoring and a captive breeding
programme};

. management of the tortoise reserves o maintain and improve the habitai {(water
availability and quality, predation, emigration);

»  identification, acquisition and rehabilitation or constrction of additional habitat
(Twin Swamps and Ellen Brook Nature Reserves);

¢ recognition of the importance of the reserves at all levels of government when
development proposals are considered for the area;

«  public support, including an educational programme,

H

In its report titled "Conservation Reserves for Western Australia - the Darling System - Syste
6" ( commonly referred to as the "Red Book") in 1983, the Environmental Protection Authorit
recommended that ways and means of providing protective buffer areas around both Ellen
Brook and Twin Swamps Nature Reserves (M17) be sought through planning procedures.
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3. The proposal
3.1 Need for proposal

The Swan Valley contains deposits of high quality plastic clays used in the manufacture of
bricks, pavers and roof tiles. Manufacturing plants have traditionally been located in the Swan
. Valley, both for case of access to raw materials and minimisation of transport costs.”

The clays of the Swan Valley have specific properties of excellent fired colour, high fired
strength, high plasticity and good green binding strength. The material represents the basic
bonding agent for all brick and tile products and comprises-a minimum of 15% of raw matérial
components.

Expansion of urban and special rural development has effectively sterilised large areas of land
for clay excavation. A number of people who have chosen to lead a semi-rural Iifestyle in close
proximity to the city can be expected to be opposed to clay exiraction proposais. As a

consequence, brick and tile manufacturers have been forced to seek more of their raw materials
further away from their plants.

About 70% of new dwellings in the Perth area use brick and tile construction, compared with
about 40% in the Eastern States.. The State Planning Commission estimated in 1987 that there
would be a demand for an additional 171,000 houses by 2001. This demand for housing can
be expected 1o be reflected in the rate of clay exiraction,

The proposed clay excavations around Ellen Brook Nature Reserve are within areas identified
as important resource areas in the Department of Planning and Urban Development's Basic
Raw Materials Policy. More recently the Department recognised the need to protect the high
quality clay resources north and east of the Upper Swan townsite for brick and tile manufacture
in its public discussion paper -"The North-east corridor - planning issues and growth options",
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released in November, 1591,

3.2 Project description

Lots 10, 11 and Pari 36 are located to the east of the Great Northern Highway, north of the
upper Swan townsite (Figure 1), An unconstructed road reserve, Coondaree Parade, forms part

of the southern boundary of Lot 10. The existing access road is north of the road reserve.

The excavation would be for clay needed at the Malaga brickworks. Metro Brick estimate that
30,000 m3 would be required annually, although this volume would vary with demand. Work
on Lot 10 and eveniually Lot 11 would take place over several decades by a series ¢f annual
excavations over the sumimer periods. The internal access road would be constructed in the first
year and a stockpile of clay on Part Lot 36 established (Figure 2). There is no vegetation to
clear, and the area would be stripped of topsoil and overburden using scrapers and dumped in
separate stockpiles adjacent to the excavation area. The surface area of each annual excavation
is approximately 1 hectare, with 3 to 4 metres depth of overburden overlying 3 to 4 metres
thickness of clay.

The rehabilitation objectives of the proponent are for the excavation pit to be rehabilitated as an
artificial lake, and the stockpile area would be screened and ihe highway views framed by
landscaping. Reshaping of the pit and drainage control would be completed before each winter.
The procedure would involve recontouring the pit walls to acceptable grades, replacing and
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spreading overburden, respreading the iopsell, and reseeding with grasses.



A permanent stockpile of clay is proposed to be established to the south of the existing lake on
Part Lot 36, to allow continuing supply of material to the Malaga brickworks, where capacity is
limited to 1000 tonnes. The stockpile, which would be 5 metres high and cover approximately
50 x 100 metres, would be screened by landscaping. The tree planting around the stockpile area
and along the highway would be initiated in the next planting season (1992), and be regularly
monitored and supplemented as required.

. Truck movements would occur throughout the year for approximaiely 4 days every six weeks.
The wuck movements would be between 2 to 5 hours each day during this period, depending
on demand at the plant. Trucks would access the site from the Great Northern Highway along

an existing formed access road next to Coondaree Parade and travel to Malaga via Great

. Northern Highway, West Swan Road, Gnangara Road, Beechboro Road and Beach Road.

4. Existing environment

Lots 10, 11 and Part Lot 36 are mcstly cleared and the flat land on ihe western side is
developed as pasture. A small creek flows south of the existing excavation on Part Lot 36 and

there is a dramage reserve through Lot 10, and along the western boundary of Part Lot 36 to
provide drainage of the area to Coondarec Swamp.

Ellen Brook Nature Reserve (A27620) is an A Class reserve vested in the National Parks and
Nature Conservation Authority and managed by the Department of Conservation and Land
Management. Apart from its function in providing a natural habitat for the last remaining
popuiation of Western Swamp Tortoises, the reserve has high conservation value because it is
particularly rich in aquatic plants and contains a number of rare plants and a variety of
invertebrates and fish. Depressions within the fenced-off wildlife area fill up with water in
winter and spring. These depressions carry shrubland of robin redbreast bush, sedges and
aquatic species including Chara australis and Hydrocotyle lemnoides. The higher ground
between the depressions carries shrubs including Acacia salinga, swishbush and stinkwood,
and annuals such as sundews Drosera gigantea and Neurachne alopecuroides and at least
fourteen species of orchids.

In the long term, the proposed excavation could cover most of Lots 10 and 11, and extend to
the western boundaries alongside the Great Northern Highway, which would then be within
50m of the eastern boundary of the fenced-off habitat of the short necked tortoise. However
Metro Brick propose to commence operanons in the south easterly section of Lot 1€, which 1s
the furthermost point possible from the habimr area {about 600 m away) and have given a

commitment not to mine within 100 metres of the reserve boundary, until further investigations
are able to conclusively demonstrate that no adverse effect could occur.

5. Public consultation

The proponent prepared a Consultative Environmental Review document which was rel
for public review in October, 1990. Seven Government submissions and three private
submissions were received by the Authority,
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The clay excavation proposal was amongst about 70 proposals that were seiected for expedited
assessment at this ime. However, due to the complex nature of the clay excavation proposals,
the Authority determined that its assessment of the issues was not amenable to the expedited
DIrOCess, and the m‘nngsg_lq were removed from the "B""“"d;{ed List",

An open day was held near the site in December, 1990, which was attended by approximately
25 local residents and representatives from the Shire of Swan, the three clay excavation
proponents, the Social Impact Unit and the Environmental Protection Authority. Issues of
noise, dust, visual impacts and public safety were discussed.



A more detailed submission was recently received from the Department of Planning and Urban
Development in July, 1991 in relation to regional planning issues.

6. Environmental impacts and management

6.1 Definition of the habitat area of the short necked tortoise

In aitempting to address the impact of the clay excavation proposal on the short necked tortoiss,
the CER was deficient in fully defining the habitat area used by the tortoise. It was understood

LS

by the proponent at the time of preparing the CER that the swamp was the principal habitat area
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which requlred protcctlon

The swamp covers only about 30% of the area which the Zoology Depanment of the University
of Western Australia and the Department of Conservation and Land Management now regard as
the important habitat area of the short necked tortoise. The actual area used by the tortoise
includes all of the nature reserve scuth and scuth-cast of Elien B muun, plus the areas of semi-
natural vegetation on private pioperty to the south and west of the nature reserve. Although
most of the tortoises live in the swamp area, 13% of all tortoises found between 1988 and 1990
were outside the swamp and in or south of the natural drainage channel which passes through

the fenced-off area, and south of the swamp.

The proponent has recognised this deficiency in the CER documentation, and has provided
further information to the Authority in its respons e to issues raised in submissions (Appendix
2).

6.2 Impact of surface drainage waters on tortoise habitat

The main factors identified as likely to impact on the tortoise habitat are the quality and quantity
of the water in which the tortoises swim and eat.

he proponeni has invesiigated the potential sources of water coming into the swamp.
Substantial evidence is presented in the CER, including survey data on ground levels, surface
water flow directions, and water qualities {chemical and suspended solids content), to suggest
direct rainfall is the main contribution to the water coming inte the main swamp habitat area,
rather than surface water flowing into the area from outside the reserve.
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Howe gt Figure 3) located in the south-east of the reserve, which carries
runoff waters fmm Great Northern Ihghway and farmland 1o the south, wesi and east into the
reserve, does represent a significant risk to the health of the tortoise and an interference to its
movements. Nutrients washed into the reserve could encourage the growth of exotic species
over native plants, and may lead to eutrophication of small pools of water when the tortoises are
aciively feeding in sormsz A major truck ﬁarkmsr area 1s located within the catchment of the
feserve, at the comer of the h1gnwav and Apoic Strcet and a spiiiage of petrolenm prodncts or
other harmfu] materials could have disastrous consequences for the tortoise. Surface waters
emanating from any ground disturbance, such as the proposed clay excavation, could lead to a
further deterioration in the quality of drainage water into the reserve, and possibly siltation of

the water course,
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In their submission to the Authority and in further discussions, both the Zoology Department of
the University of Western Australia and the Department of Conservation and Land Management
have advised that the tortoise would benefit by ihe elimination of external drainage waters into
the reserve. Water requirements for the reserve would be met by rainfall.
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r interaction between Metro Brick, the Zoology Department of the
ustralia, the Department of Conservation and Land Management, the
Roads Department and the Environmental Protection Authority, the

e
.
=9
b
[47}
o
=
'-<
%
(93
[22]
-



company now proposes that surface drainage water from their clay excavation could be
prevented from entering the tortoise habitat area by the construction of a suitable drainage
diversion systemn (refer to Appendicies 2 and 4). Metro Brick has also given a commitment to
the containment of turbid water within its excavations and immediate surroundings thus
ensuring it does not flow on to the tortoise habitat.

For the first three annual excavations on Lot 10, Metro Brick would contain all their drainage
water to within their site and immediate surrounds by bunding the perimeter with overburden to
~ a height of 0.8m. This would prevent outside surface water from flowing into the disturbed
area, and ailow it to follow natural drainage patterns. The existing excavation site on Part Lot
36 wouid be rehabilitated to pasture before next winter, and bunded to prevent runoff waters

entering the catchment of the tortoise habitat. . S . .

Metro Brick acknowledge that future stages of excavation may need diversion of drainage
waters to the north, to prevent them from entering the tortoise habitat area. The company
favours the option of blocking off water which currently enters the culvert leading under Great
Northern Highway and discharges into the natore reserve (Figure 4). The drmnagc line along
the east side of the highway could be enlarged and decpencd to encourage flow in a northerly
direction and inte the next culvert. Here the water flows west under ihe highway, through Ellen
Brook Nature Reserve but outside the fenced-off habitat area, and discharges into Ellen Brook.
This modification to the drainage would require further engineering appraisal and possibly
negotiation with other land owners prior to implementation,

The Environmental Protection Authority believes that the clay excavation proponents should
carry out appropriate modifications to the drainage systems with which their proposals interact,
to ensure thai the habitat of the short necked tortoise is protected. The Authority considers that
Metro Brick’s drainage modifications are reasonable, and are consistent with the objectives of
protecting the habitat of the tortoise. However, to ensure that the long term drainage works are
carried out in a suitable time frame that meshes with the preparation of new habitat areas by the
Department of Conservation and Land Management on the reserve and proposed cxtcnsions

the Authority believes this work should be carried cut within two years of approval of the
proposal (seec Recommendations 2 and 4).

6.3 Groundwater impacts on tortoise habitat

habltat area could lead tc a more ramd drvmﬂ up af the wet areas thh e ?rgqem pssentia
feeding environments for the tortoise.

The proponent has investigated and reported on the depth of the water table and the presence
and extent of perched groundwater, which are the two principal aspects of the groundwater
regime that are likely to impact on the hydrology of the tortoise habitat.

Az mentioned in Secticn 6.2, the proponent has been able to establish with 2 reasonable degree
of certainty that water levels in the swamp habitat are principally dependant on rainfall
Groundwater levels in the area of the proposed clay pits fluctuate at a simular depth of between
8§ and 9 metres below the surface.The proponent concludes that the main groundwater aquifer is
not a source of water, based on the observation that regional groundwater levels which
approximate the water levels in the nearby Ellen Brook in summer, are always significantly
lower than the swamp water levels. This is supported by the fact that water levels in the swamp
are maintained long after rainfali has ceased, presumably due to impervious clay sediments at
the base of the swamp which prevent rapid movement of the water through the profile and into
the superficial aquifer, thus precluding a direct hydraulic connection between the two.

Of less certainty is the impact of clay excavations on the perched water table. Should there be a
link between the perched water table and water levels in the swamp or other tortoise habitat,
then a clay excavation could potentially lead to a reduction in the wet area available to the



tortoise. Such an effect is likely to occur and would be of major concern when clay excavations
are in close proximity to the boundaries to the habitat area.

The proponent has noted the presence of perched groundwater in the area. During winter and
into spring the groundwater can sit above the layer of plastic clay, which commences about 3 to
4 metres below the surface. It is generally a temporary occurrence which dissipates relatively
quickly via evaporation and infiltration. The perched water is not continuous, tending to occur
in lenses or pockets within shallow sediments above the clay. In the environmental report
provided to the Authority on Part Lot 36 operations, monitoring of two bores in the perched
groundwater over a 12 month period recorded a wide vartation in water levels, with one bore
maintaining a level between 16.8 and 18.4 metres, whereas the other bore fluctuated between
11.8 and 18.4 metres (ground level 23.5 and 20.8 metres AHD respectively). Of significance
was the monitoring of the clay pit, which showed that there was no shallow seepage back into
the pit.

Based on topographical information, the proponent considers that the main swamp habitat is an
isolated clay pan that is not hydraulically linked to adioining land. The swamp is cut off to the
north by Ellen Brook and to the south and west by the drain through the reserve. Land to the
east, which was probably criginally part of the tortoise habitat prior to clearing and subsequent
agricultural land use, incorporates Lots 10 and 11. The proponent acknowledges the possibility
of some sub-surface hydraulic link between this land and the swamp, although concluding that
the potential is low, based on the nature of sediments at the base of the swamp, and the
probability of compaction during construction of the highway which would have formed a
barrier to sub-surface flow in the direction of the swamp.

The Water Authority of WA have submitted that the proponent's conclusions about the
groundwater relationships with the swamp may be an over-simplification of the hydrology of
the area. The CER shows the perched groundwater upstream is higher than the the swamp
level. The Water Authority considers that, while the nature reserve drain intercepts some
groundwater flowing from the south east, it is probable that the groundwater system prov1des
upward pressure to the swamp, thereby limiting the infiltration of water from the swamp w the
groundwater system. This conclusion conﬂlcts with that received from the Geological Survey
of WA, which agreed with the proponent in that interception of the perched groundwater by the
quarrying should have no effect. The Environmental Protection Authority considers that the
prepesals by Metro Brick and other clay excavation proponenis are most unlikely to impact on
the groundwater of the toritoise habitat, provided that stringent controls and management
procedures are adopted (see below).

f concern to the Authority are the impacts that the clay excavations might have on tortoise
hahlfar areas within the fenced-off reserve but outside the swamp area, particularly as these
impacts were not been addressed in deiail by the proponent in the CER. In their response to
submissions, Metro Brick acknowledge that there is insufficient evidence to say that there is
negligible risk 1o the tortoise swamp hahnat from the clay excavation, especially when in close
;::‘C:'.:mlty to the 1o the nature reserve. The company considers that the principai element of
uncertainty rests with the shallow perched groundwater regime and the degree of hydraulic
connection between surface waier in deprcssions within the habitat area and any sub-surface
water which may be present. In recognition of this risk, the company is committed to verifying
that no adverse effects are experienced, by appropriate staging and monitoring of their
excavations on Lots 10 and 11.

The Departinent of Conservation and IL.and Management have submitted that 2 no-guarrying
buffer of 100 metres be established to guard against any error in the proponent's management
practices or predictions. Metro Brick are committed to not quarrying within 100 metres of the
reserve boundarv until further anl"‘ihpﬂhan are able to r‘l‘)nglncn;‘p]v demonstrate that no
adverse effect could occur. Furthcrmorc the company propose to commence operations on Lot
10 as far as possible from the reserve, which would be initially at least 600 metres from the
south-eastern comer of the reserve.



The Environmental Protection Authority concludes that, from investigations undertaken and
advice given, the proposals by Metro Brick and other clay excavation proponents are most
uillikely io impact on the groundwater of the tortoise habitat, provided that the following
stringent controls and management procedures are adopted for each proposal:

. Preparation of an approved Staged Excavation Plan as part of an Environmental
Management Programme, prior to excavation and in consultation with the Department of
Conservation and Land Management (see Recommendation 4). The Plan should be
implemented to the satisfaction of the Environmental Protection Authority, with the first
excavation to commence at the furthermost point away from the tortoise habitat;

e preparation of an approved Groundwater Protection Plan, as-part of the Environmental-
Management Programme, prior to excavation and in consultation with the Department of
Conservation and Land Management, the Water Authority of WA, and the Geological
Survey of WA (see Recommendation 4). The Plan should be implemented to the
satisfaction of the Environmental Protection Authority, with the objective of delineating
and monitoring perched groundwater levels and pit seepages, combined with suitable
management practices to remedy any potentially unacceptdble impacts;

. establishment of a no-quarrying buffer of 100 metres around the reserve, until furiher
investigations are able to conclusively demonstrate to the satisfaction of the
Environmental Protection Authority that no adverse effect could occur (see
Recommendation 3).

6.4 Rehahilitation

Metro brick are committed to introduce sequential rehabilitation of previcusly worked areas as
soon as practicable, and in accordance with the rehabilitation objectives developed in
consultation with Planning Authorities and the landowner (ie in respect of leasehold
arrangements).

The Environmental Protection Authority considers that the rehabilitation objectives of Metro
Brick are consistent with the Auihority's objective of re-establishing wetlands on the coastal
plain. The proponent should liaise with the Department of Conservation and Land Management,
to ensure that native species are caiered for in the rehabilitation of the lakes and that suitable
wildlife refuges (in the form of islands), are provided. The proponeni shonld incorporate these
plans into an approved rehabilitation plan as part of rhe Frnvironmental },{anagamhx“
Programime, to be prepared prior to excavation and in consultation with the Shire of Swan and
the Department of Conservation and Land Management. The Plan should be implemented to the
satisfaction of the Environmental Protection Authority,

6.5 Provision of addifional tortoise habitat

In the CER, Mewro Brick has suggesied that there may be some difficuity in re-establishing the
existing tortoise habitat following excavation of the clay. The clay pans that the tortoise inhabits
only hold water in winter, compared with clay quarries which are substantially deeper and tend
to have water in them all year. Additionally the soil profile is significantly altered in the
excavation process. The proponent has suggested that it might be more cost-effective and
practical to expand the tortoise habitat by recovering adjoining land that may have previously
supported the tortoises and rehabilitate the area to its oniginal form.

The Department of Conservation and Land Management have indicaied that, under the current
proposals for rehabilitation to a series of lakes, the excavated sites would be of no valut: to the
tOI"[OlSG Anv such site would need to be 0279”91’1 ag a Namre Recerve if it was to be restocked

with the short necked tortoise, and it could be expensive to construct to specific standards and
manage to the benefit of the tortoise.



An extension to the existing (fenced-off) reserve is regarded by the Department of Conservation
and Land Managemcnt and the Zoology Department of the University of Western Australia as
onc of the best ways to help increase the numbers of short necked tortoises in the wild.
Earthworks to isolate the reserve and divert the existing drainage waters to an area outside the
reserve is considered essential to improving and protecting the quality of water in the current
and future habitat areas. Recontouring of some areas within the existing or extended reserve
would be required.

In their response to issues raised in submissions, Metro Brick has indicated that it is agrceable
to asszstlng with machinery time for potent1a1 earthworks. The timing of assistance would
preferably need to fit in with the company's seasonal working arrangemcnts and would be
_ subject to further liaison and negotiation. e _ :

The Environmental Protection Authority notes the intention of Metro Brick to assist with the
provisicn of additional habitat for the short necked tortoise, and encourages other companies
and individuals who may wish to pariicipate in the recovery and survival of this extremely
endangered species of wildlife 1o liaise with the Department of Conservation and Land
Management .

6.6 Regional development, drainage and rehabilitation

The Authority notes that a large extent of land is likely to be affected by future proposals for
clay extraction in the area between the Swan River and Ellen Brook. These clay excavations are
within an important resource area identified by the Department of Planning and Urban
Development in its Basic Raw Materials Policy for the State.

In its submission to the Authority, the Department of Planning and Urban Development has
indicated the following:

. any structure plan for the locality would reflect the need to protect the clay resource
areas from incompatible developments;

. only limited future urban development will o T
need to protect the clay resource, and the remoteness of th

sewerage system;

. the Department would most likely not support the subdivision of existing rural lots in the
immediate locality of the clay excavations into "Special Rural" sized lots as this would
lead to more intensive uses that would be incompatibie with the ciay excavation
operations and possibly prejudice future long term pranning options for the locality;

. It would be appropriate for the proponents of the different excavation proposals to
prepare a comprehensive long term rehabilitation/development strategy for the locality,
in consultation with the Council, Environmental Protection Authority and the
Department of Planning and Urban Devciapmcm The strategy could be based on
traanorming the excavation sites into a wetland system surrounded by compatible
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area from the exist ng

The Authority notes the proponent's commitment (0 consult with planning authorities to
facilitate the derivation of a long term strategic plan for the Upper Swan locality which
recognises and accepts the intertm priority land use of clay extraction. Metro Brick is also
committed to establishing an inter-company liaison mechanism to enable a coordinated approach
between all three proponents with respect to addressing potential cumulaiive operational effects
and overall rehabilitation goals.

The Authority considers that the proponents of all clay excavations in the Upper Swan locality,
including Metro Brick, should jointly prepare a regional development, drainage and
rehabilitation plan for the locality, and the objectives of the plan should include the protection of
the habitat of the Western Swaimip Torioise (see Recommendation 5).



6.7 Groundwater impacts generally

The proposed clay excavations are situated in the Swan Groundwaier Area. In the area east of
the Great Northern Highway, the Leederville Formation, which is a major aquifer for the Perth
area and an important source for private users, is recharged directly from the Superficial
Formation.

The Water Authority of WA has submitted that a groundwater licence would be required by the
proponents of clay excavations to draw groundwater. Pollution of the Leederville Formation by
contaminants such as diesel fuel would be impossibie to ciean up and could render parts of the
aquifer unusabie. The Water Authority has indicated that sateguards should be built into the
clay excavations to prevent water pollution, and fuels and oils should not be stored inside the
catchment area. The Water Authority indicated that excavation and dewatering activities counld
cause drawdown in the local water table and affect up to six neighbouring private wells. The
proponents should monitor private shallow wells and make good supplies if affected.

The main superficial groundwater aquifer is situated about 8 to 9 metres below the surface, and
generally below the level of the plastic clay which the proponent wishes to excavate, In the
CER, the proponent points out that it is uncommon for clay excavation to occur below the water
table because of logistical difficulties. Excavation of wet plastic clay is extremely difficult, and
the propenent would be required to continuocusly dewater the pit to successfully excavate below
the water table. In addition, this clay is generally of inferior quality and would need to be
blended with higher quality clay to be of use. The proponent considers that in the event that
dewatering was required, this could be accomplished by pumping groundwater 1o another
section of the pit or a nearby pit, where recharge could occur, thus concluding that the overall
effect on the groundwater resource would be negligibie.

In Metro Brick's response to submissions, the company indicated that excavations had been
conducted to a depth of 9 metres on Part Lot 36 (since 1988) without intersecting groundwater,
As further exploratory drilling is conducted over Lot 10, it would be possible for the company
to establish the depth of the permanent water table. Metro Brick recognise and accept the
philosophy of water resource protection and conservation, and have indicated that, in the
unlikely event that the excavation did reach the water table or proceed slightly below it, the area

would be backfilled with overburden to maintain at least one metre of cover. Water for dust

ARAAAT
suppression purposes would be obtained from a property owned by the company in Middle

Swan, which was previously used for viticultural purposes. Rainfall and runoff water collected
within the excavation could also be used for this purpose.

The Environmental Protection Authority considers that Metro Brick should prepare an approved
groundwater protection plan as part of the Environmental Management Programme, in
consultation with the Water Authority of Western Australia, prior to the extraction of clay on
L()ts 10 and 11. The plan should outline proccdurcs to be nsed by the proponent to protect the
quality and quaniiiy of groundwater from the impacts of the clay excavation and earth moving

machinery. The plan should be implemented and revicwed regularly to the satisfaction of the

Environmental Protection Authority (see Recommendation 4).
6.8 Noise, dust and visual impacis

The proposed clay excavations in the area have the potential to impact on the comfort of local
residents, through noise, dust, and visual impacts.

The noise environment of the Upper Swan locality is already influenced by a number of non-
rural activities. These include the standard gauge railway, the Great Northern Highway, the
truck marshalling vard, and the existing clay excavations in the area. Noise would be generated
at the quarry sites when overburden and clay are excavated, and along trucking routes when the
clay is moved off-site. in the CER, the proponents indicate that the excavation season



encompasses the summer months, for up to 12 hours per day, 6 days per week, although it is
unlikely that all proponents would be operating at the one time for this period.

In response to submissions, Metro Brick has stated that it would restrict its operating times to
6.30am to 5.30pm, Monday to Friday. The truck movements at the Metro site are expected to
be less intensive in comparison to the other excavation sites, and would be between 2 to 5
hours each day for approximately 4 days every six weeks, depending on demand at the plant.

' The clay excavation proponcnts rccogruse that noise control and minimisation is a prerequisite
to community acceptance and would incorporate routine management practices to reduce the
potential for noise disturbance, including:

. stratégié place'n'ie'nt of il)lot.h”topsoil and overburden stockpiles to shield nearby

residences from noise generated from within the quarries;

. ensuring that only licensed vehicles are utilised and that they are adequately maintained
to comply with relevant noise level regulations;

. location of driveways to the quarries at poinis which are optimally positioned to
minimise noise disturbance to nearby residences from the effects of trucks braking,
turning and accelerating;

. careful inventory management of clay stockpﬂcs and logistics of storage at each plant to

ensure that the number of excavations and trucking campaigns is minimised during each
excavation season;

. infroduction of a co-ordinated approach to the timing of individual campaigns at the
various quarries, if necessary, to avoid excessive truck movements on local roads.

In the case of Metro Brick's proposed excavation on Lots 10 and 11, the noise impacts are
reduced by their distance from most residences. The nearest residence is located on the
proposed Midland Brick excavation site on Lot 22, about 350 m from the boundary to Lot 10
and about 1 km from the initial excavation site. The more densely populated Upper Swan

townsite is located about 900m west of the western boundary of Lot 10.

The proponents recognise the potential for dust poliution from the quarry sites, particularly as
much of the activity would occur in the drier summer months, Easierly and north-caste
winds, which would tend to transport dust in the direction of the Upper Swan townsite, are
quite strong and frequent during this time. When the clay is dry, dust polluticn could occur
from worked surfaces within the pits, unsealed access tracks, and stockpiles of clay,
overburden and topsoil.
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However, r_)rcvious clay exrdvaﬁo experience by the proponents s in the area indicaies that a
dust is :;;IJ::";I,/ i be a problem, due o various faciors inclhuding:

. when freshly dug, the clay retains some moisture and 1s therefore not mobile, tending to
stick together;

. most of the proposed excavations are accessed directly off sealed roads, and would not.
require long service roads;

. major sources of dust are eastly controlled using a watering truck;

. stockpiles of nverhurd_n and topsoil tend 1o be self-sealing once exposed to rain,

11



. the sequential rehabilitation programme, which minimises the area left open at any one
time, and is generally a standard condition on excavation licences issued by the Shire of
Swan.

In their response to submissions, Metro Brick indicate that it is their intention to operate the clay
quarry within noise and dust limits which can be tolerated by the local community with minimal
inconvenience, and to preclude adverse effects to through traffic on Great Northem Highway.
In the company's experience on Part Lot 36, there is not a dust problem with temporary

" overburden stockpiles and longer term clay stockpiles on the excavation site. To the company's
knowledge, there have been no nuisance effects reported, and there have been no complaints to
Metro brick in respect to noise or dust emissions. The most likely source of dust emissions is
from working areas and the access track when traversed by trucks, which is simply controlled
by watering. The company have stated that a watering truck would be present for all campaigns
from their site, and for any trucking campaigns which occurred during the drier months of the
year.

The flat terrain, coupled with the extensive clearing of vegetation in the past, means that the
proposed clay excavations would be visible to local residents and traffic passing along Great
Northern Highway. The proponents point out that the flat terrain is advantageous to some
extent, in that the pit faces would be generally excluded from view because they would be
below ground level. However the proponents recognise the potential of the excavations to
impair visual quality to the area in the short to medium term, and that there is a need to
incorporate some landscape planning during the operational life of the the quarries, in addition
to the final rehabilitation plan, Principal technigues that could be used to minimise adverse
visual effects include:

. strategic placement of temporary overburden stockpiles to screen the site from major
viewsheds of concern;

. ensuring that stockpiles are smoothly contoured instead of a number of different sized
heaps;

. planting vegetation screens at the site boundaries in areas where visual impact is
required to be softened.

Metro Brick propose tree planting around the stockpile area and along the highway in the next
planting season (1992), which would be regularly monitored and supplemented as required.

The Environmental Protection Authority considers that noise, dust and visual impacts from
Metro Brick's proposed clay operation on Lots 10, 11 and Part Lot 36 are likely 1o be
manageable to the extent that they do not cause an unacceptable impact on the environment. In
order that these 1mpacts are monitored and managed correctly, the Authority believes the
proponent sirould prepare, 1mmemcn[ and regularly review noise, dust and visual 1mpar-r

T e e o o

management plans as part of the Environmental Management Programune, in consultation with
the Shire of Swan and to the satisfaction of the Environmental Protection Authority (see
Recommendation 4). The Plans should document the company's procedure for handling
complaints, including the person responsible within the company for receiving and recording
the complaints, for foilowing them up and, if appropriate, for rectifying the cause of the

complaint,

6.9 Public safety and management of mosquifc breeding

Some of the clay pits would be in close proximity to residences pawculariy the Upper Swan
townsite, and could be left open with -'iup cxpaﬁses of water pm,u to final rehabilitation. The
pits could become a source of mosquito nuisance or diseas pubhc, and may represent a

danger to young children in the area.
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In response to these issues, the Metro Brick indicate that they have had discussions with the
health surveyor from the Shire of Swan. To preclude mosquito breeding, it has been
recommended to the company that they maintain relatively sharp edges in the rehabilitated pits
and that the sides are free of vegetation, to minimise the area of sheltered water that the
mosquitos breed in. The proponent suggests that the lake could be stocked with fish, to predate
on the mosquito larvae, as is the case at the Ballajura Lakes Estate.

The company has stated that public access is presently restricied by boundary fences in good
condition and a lockable gate off Great Northern Highwav. A waming fence (eg fluorescent
ribbon) would be placed “around the sides of steep parts of the excavation. The company
considers that their site would probably be of less risk to the children of the Upper Swan
townsite than the other clay pits , due to the separation of distance and the highway. Metro
Brick is prepared to consider the provision of materials and/or machine time (on a one-third
basis with Midland Brick and Prestige Brick) for recreational areas provided by the Council, if
this was considered of value in keeping children away from the site.

The Environmental Protection Authority is concerned that the subsequent lake development
does not creaie a public nuisance, and considers that the proponent should liaise with the Shire
of Swan and the Department of Conservation and Land Management to ensure that these issues
are addressed in the Environmental Management Programme.

6.10 Aboriginal sites

Through a literature search the proponent identified an Aboriginal site of archaeological
significance which is located aboui 2 kilometres away, on the north side of the Swan River and
near the Great northern Highway bridge. However a register search at the Department of
Aboriginal Sites of the Western Australian Museum has shown there are no recorded sites for
the proposed quarry area.

The Department of Aboriginal Sites has advised the Authority that the Swan Valley area is
known to have sites of major Aboriginal significance, in both archaeological and ethnographic
terms. The Department of Aboﬂginal Sites has suggested that a survey of such sites should be
carried oui prior to approval, and it may also be desirable to carry out some monitoring of
subsurface maierial during excavation.

The Authority suggests that the proponent discuss with the Department of Aboriginal mtes of
the West Australian Museum appropriate ways of complying with the provisions of the

X

Aboriginal Heritage Act 1972-80.

8. Conclusions and recommendations

The Environmental Protection Apthority recognises the very rare staius of the
short necked fortoise, and the requirement to protect its habitat. Accordingly,
the Authority has set a very high onus of proof on this and other nearby
quarrying proposals, to demonstrate that there will be no adverse impacts on
the tortoises and their habitat, It is only after detailed study that the Authority
considers that the proposal would not have any adverse impacts and therefore
could proceed

Based on its assessment of the proposal and additional information provided by the proponent

fr—y
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Recommendation 1

The Environmental Protection Authority conciudes thai the proposal by Metro
Brick to quarry clay on Lots 10, 11 and Part Lot 36, as outlined in the
Consultative Environmental Review and subsequently modified during the
process of interaction between the proponent, the Environmental Protection
Authority, and government agencies, and those members of the public who
were consulted, is environmentally acceptable.

In reaching this conclusion, the Authority identified the main issues requiring
detailed consideration as:

. protection of the habitat of the endangered Western Swamp Tortoise,
Pseudemydura umbrina, at Ellen Brook Nature Reserve;

. management of drainage waters;

. protection of groundwater resources;

. rehabilitation of the guarried area;

. noise, dust, and visual impacts from the quarrying operations;

. public safety and management of mosquito breeding.

The Environmental! Protection Authority considers that these and other issues,
such as planning considerations, have been addressed and are manageable,
either by changes to the proposal by the proponent during assessment, the
environmental management commitments given by the proponent, or by the
Environmental Prolection Authority’s recommendations in this report.
Accordingly, the Environmenta! Protection Authority recommends that the
proposal could proceed, subject to the proponent's commitments (Appendix 1)
and the Environmental Protection Authority's recommendations in this report.
Any approval for the proposal should be for 3 maximum of 1§ years from the
time of commencement. Subsequent applications will be reviewed in the light
of the proponent's environmental performance at the site,

Recommendation 2

The Environmentai Protection Authority recommends that, prior o the start of
quarrying activities and in consultation with the Department of Conservation
and Land Management, the Main Roads Department, ihe Swan River Trust and
the Shire of Swan, Metro Brick should prepare 2 drainage management plan as
part of an Environmental Management Programme to the satisfaciion of the
Minister for the Environment. This plan should enable the proponent to:

. monitor drainage to detect, report on, and manage any drainage impacts
on the habitat of the shori necked tortoise gt Ellen Brook Nature
Reserve;

. remedy any unacceptable drainage impacts on the fortoise habitat by this
proposal;

. detain all drainage waters on site in the firsi 3 years of operation, so that

they do not enter the fortoise habitat at Ellen Brook Natfure Reserve nor
create an unacceptable impact eilsewhere;

. divert afl drainage waters from the easiern side ihe Great Northern
Highway from entering the tortoise habitat area ai Eilen Brook Nature

Reserve within two years of approval of the proposal, and in s¢ deing,
ensure it does not create an unacceptable impact elsewhere,

The drainage management plan should be implemented and periodically
reviewed to the satisfaction of the Environmental Protection Authority.



Recommendation 3

The Environmental Protection Authority recommends that there be no quarrying
within 100 metres of the boundaries of the Wild Life Sanctuary at Ellen Brook
Nature Reserve and any additions thereto, until further investigations are able
to conclusively demonstrate to the satisfaction of the Environmental Protection
Authority that no adverse effect could occur to the tortoise habitat.

Récommendation 4

The Environmental Protection Authority recommends that, prior to the start of
quarrying activities, Metro Brick should prepare an Environmental Management
Programme to the satisfaction of the Minister for the Environment. This
programme should enable the proponent to detect, report on, and manage any
impacts, and remedy any unacceptable impacts on the environment by this
proposal, and should be implemented and periodically reviewed to the
satisfaction of the Environmental Protection Aunthority, Details tc be prepared

as pari of the Environmental Management Programme should include, bui not

necessarily be limited to:

. a staged quarrying strategy;

. drainage management;

. groundwater protection;

. progressive rehabilitation of the site;

¢ procedures to minimise noise, dust and visual impacts associated with
the quarrying and transportation operations;

. public safety and mosquito breeding; and

. periodic reporting of monitoring results and consequential changes to

environmenial management.

The timing of the preparation and review of the Environmental Management
Programme should be to the satisfaciion of the Environmental Protection
Auibhority.

Recommendation §

RE2222%

The Environmental Protection Authorily recommends that Metre Brick, in
consuitation with the Department of Conservation and Land Management, the
Department of Planning and Urban Development, the Shire of Swan, and other
current and known proposed clay producers in the area, should contribute to
the preparation of a regional development, drainage and rehabilitation strategy
for the Upper Swan Locality, within 2 vears of approval of this preposal and
fo the satisfaction of the Environmental Protection Authority,

The Authority considers that any approval for the proposal based on this assessment should be
limited to five years. Accordingly, if the proposal has not been substantially commenced within
five years of the date of this report, then such approval should lapse. After that time, further
consideration of the proposal should occur only following a new referral to the Authority.

The Authority notes that during the detailed implementation of proposals, it is often necessary
to make minor and non-substantial changes to the designs and specification which have been
examined as part of the Authority's assessment. The Authority considers that subsequent
statutory approvals for this proposal could make provision for such changes, where it can be
shown that the changes are not likely to have a significant effect on the environment.
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Figure 3. Existing drainage patterns into Ellen Brook Nature Reserve
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Appendix 1

Environmental management commitments
by Metro Brick Pty Ltd



The proponent hereby commits itself to the overall environmental
management and rehabilitation philosophy outlined in the Consultative
Environmental Review and subsequent modifications as outlined in
Appendicies 2 and 4 of this report. In specific terms, this means the
proponent will;

i) Consuli with Planning Authorities to facilitate the derivation of a
long term strategic plan for the locality which recognises and
accepts the interim priority land use of clay extraction.

(i1) Establish an inter-company liaison mechanism to enable a co-
ordinated approach between all three proponents with respect to
addressing potential cumulative operational effects and overall
rehabilitation goals.

(ii1) Implement the management techniques described in both Sections
5 and 6 o ensure that adverse effects are not experienced in
relation to:

potential visual intrusion for residents at Upper Swan and
through-traffic on Great Northern Highway;

poiential noise and duast disturbance of the residents at
Upper Swan, particularly near the road junction of Apple
Street and Almeria Parade;

potential erosion of working areas and stockpiles and
consequent silt transport to iocal drainage;

dewatering of accumulated rainfall and (perhaps)
groundwater seepage from the working area of the pit
which may be necessary to allow excavation to proceed.

(iv) Impiement routine surveillance of the quarries at regular intervals
throughout the year t0 assess the critical parameters identified in
the monitoring program.

(v) Comply with excavation licence conditions negotiated with the
Shire of Swan and in consultation with the Environmental
Protection Authority.

{vi) introduce sequential rehabilitation of previously worked area ass
soon as practicable in accordance with the rehabilitation objectives
developed in consultation with Planning Authorities and the
landowner (ie. in respect of leasehold arrangements).

(vit) Contain turbid water within its excavations and immediate
surroundings thus ensuring it does not flow on to the tortoise
habitat.

(viii) Not quarry within a hmdred metres of the nature reserve
hn“"d&r}' until further lﬂ'v"\"f-‘aﬂg'duuus are able to conclusivel Ly

demonstrate that no adverse effect could occur,



(ix)

(x)

Prepare an Environmental Monitoring and Management
Programme to the satisfaction of the Environmental Protection
Authority prior to commencement of operations at the site.

Verify that no adverse effects experienced on the Short Necked
Tortoise habitat are experienced, by appropriate staging and
monitoring of excavations on lots 10 and 11.



Proponent's response to issues raised in public submissions



Page No. 1

METRO BRICK PTY LTD
LOTS 10/11-GREAT NORTHERN HIGHWAY

Responses to Questions and Comments in Relation to Proposed Clay Excavations near Ellen
Brook Nature Reserve (EBNR).

The following responses have been prepared in order to meet the requirements of the formal
assessment process for the proposed clay excavation at Upper Swan. The company is
confident that the principal issues have been satisfactorily addressed to enable on-geing

assessment of this proposal.

Noise, Dust, Visua! and Safety Issucs

Q1. What are the numbers of residences and people living in residences

(approximately) within:

{i 160 meires
(ii) 500 metres
(iii) 1000 metres

-----

of the boundaries of sach clay mining proposal?

The fellowing information has been interpreted from aerial photography (scale 1:20,000; date
= 4.1.91).

(1) 100 metres - no houses.

(i1) 500 metres - 2 houses.
(iit) 1000 metres - 78 houses.

BOWMAN BISHAW GORHAM



Page No. 2

Note that this is a worst-case scenario especially for the initial years of excavation because the

estimates are derived by measuring from the boundaries of the site, whereas there is a
substantial buffer zone available within the site. For example, most of the houses occur to the
south-west and, given that excavation will commence approximately 600 metres inside the
south-west corner of the site, the number of houses within 1800 metres would then be
reduced to less than 26.

Q2. What noise and dust limits will the proponents be operating to - refer to page 45
in the CER. Will monitoring be done to ensure operations are within these {imits?
How many trucks per hour are likely to operate from the quarries each hour?
What are the dominant wind directions and velocities for the area during the
proposed times of mining? How is this likely to affect nearby residences or major

traffic routes, with respect to noise and dust impacts?-P46.

63} Noise and Dust Limits

This clay quarry proposal essentially represents a continuation of the excavation activity which
has occurred on the adjoining Pt. Lot 36 for the last four years. It is proposed to commence

L [y oy

the Noria-wesiermn

nnnnnnnn trimes Ao T o~

excavation on Lot 10, 0 xly a Snort aisiance corner of Pi. Lot 36. To
the company's knowledge, no nuisance effects have been reported and there have definitely
been no complaints to Metro Brick in respect of noise and dust emissions. (This also applies
to Bristile Lid., a company closely asseciated with Metro Brick, which has operated a clay

quarry on adjeining land for the last 15 years or so).

It is the inteniion o
can be tolerated by the local community with minimal inconvenience, and to preclude adverse
effects to through-traffic on Great Northern Highway. With at least 20 years supply of clay
available on Lots 10 and 11, it is obviously in the company's best interests to operate in a

manner which is unobtrusive to neighbouring residents.

In the company's experience, there is not a dust problem from the temporary overburden
stockpiles and longer term clay stockpile which is maintained on Pt. Lot 36. The main source
of dust emissions is from the work areas and access track when traversed by trucks, which is
simply controlled by watering. A watering truck will be present for all campaigns from this
site and for the trucking campaigns which occur during the drier months of the year.

BOWMAN BISHAW GORHAM
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Page No. 4

Table 1

Analysis of North-Easterly Winds During Potential Excavation Season

North-Eastarlies Oct Nov Dec Jan Feb Mar Apr May
Morning winds % Occurrence 13 13 14 15 16 19 17 30
(0900 hrs) Wind Strangth:
% moderate 11-20km/hr 32 32 43 32 32 38 35 27
% Strong, >20km/hr 8 16 21 32 26 22 12 10
Afternoon Winds % Qcourrence 4 2 3 4 4 ) 5 10
{1500 hrs) Wind Strength:

% moderate, 11-20km/hr 29 50 33 25 25 23 20 29
% Strong, >20km/hr 0 0 o 0 0 0 20 0

BOWMAN BISHAW GORHAM
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Table 2

Prevailing Wind Directions

Oct Nov Dec Jan Feb Mar Apr May
Morning E.NE E,SW E,SW E,SW E g€, NE ECaim NE
Afternoon SW SW SW SW SW SW SW  SW, W
Notes: Prevaiiing wind (or winds) defined as % occurrence equal to 36% or more. Where two wind

directions are given, each cemponent wind has less than 30% occurrence, but are the two

most frequent wind directions.

Tabie 3

Analysis of Easterly Winds During Potential Excavation Season

Easterlies OCct Nov Dec Jan Feb Mar Apr May
Morning Winds % Occurrence 20 21 26 28 38 25 20 12
(9900 hrs) Wind Strength:

% Moderate, 11-20km/hr 36 30 34 39 32 24 30 24

% Strong, >20km/hr 41 44 38 38 45 52 45 40
Aftiernoon Winds % Occurrence 10 10 g 12 18 i8 is i2
(1500 hrs) Wind Strength:

% Moderate, 11-20km/hr 30 32 36 33 33 38 27 25
% Strong, >20km/hr 20 21 12 17 28 22 20 17

BOWMAN BISHAW GORHAM
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. December and April may be considered as the optimum months (October and
November are also favourable but it is unlikely that access would be possible due to
wet soil conditions). Obviously, soil moisture content would be higher early in the

excavation season, with a consequent reduced dust generation risk.

From Table 3 it is clear that the period December to March is characterised by relatively
frequent and strong easterly winds in the mornings and, in February and March, these winds
are also more common in the afternoons. However, the residential density due west of the site

is extremely low.

As a result of the above analysis, Metro Brick undertakes to excavate and stockpile its annual
clay requirement as soon as access to the site is possible, following the winter rainfall period.
This is when winds are most favourable and when soil meisture contents are relatively high,
therefore minimising the potential for dust generation. The more frequent trucking campaigns
will be strictly managed by access track watering during the higher risk periods of January to
March.

Gv)  Conclusion

Whilst north-easterly winds are recognised as the most unfavourable in terms of potential dust

effects on the Upper Swan townsite, it is emphasized that these winds do not occur

o rtsy v Fiuy T hoasr ~rrvee £ne 1 1O AL elin $2aann o PR T Yommer INT e U A SIN S LA
fxCLiuCud . They occur for 13-19% of the time in the mornings (November to APIii) and 1or
2-5% of the time in the afternoons.

Te adAditinn tncling Camnaiome which are the miain enieeg af nofeniie] daod notoanea  oaooeor
41 aUURUIUL, GUCALIE LALLIPAIELDS Wilitil diC UiU dHidiin SUUIL0 Ul PULCIIGL (UL HUISAne e, ULl

Q3. With the removal of overburden, have the proponents considered the use of
alternative (quieter) machinery to bulldozers e.g. scrapers, in an effort to reduce

noise leveis? -P42,
Whilist the company has used scrapers at Pt. Lot 36, it was found that the overburden was tco

hard to preclude the use of dozers in conjunction with the scrapers, for supplementary ripping
Or power assistance.

BOWMAN BISHAW GORHAM
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Page No. 8

Discussions have been held with a health surveyor from the Shire of Swan in relation to the

mosquito issue. There is potential fer open water areas to be a breeding ground for mosquitos

wherever there is sufficient shelter to prevent wind-induced turbuience of the water's surface.

To preclude mosquito breeding activity, the Shire's health surveyor recommends that the pits
are maintained with relatively sharp edges (i.e. no shallow water areas where small pools may
form as water levels decline in summer) and the sides are maintained clear of vegetation which
would otherwise provide sheltered water. This will be readily accomplished in the clay pit
during its operational life.

Ultimately, if a lake is formed during the rehabilitation programme, attention will be devoted
to contouring of the sides to minimise mosquito breeding risk. The lake could also be stocked

with fish, as is the case at Ballajura Lakes Estate, to predate en mosquito larvae.

Public access is presently restricted by boundary fences which are in good condition and by a
lockable gate at the entrance to the limestone access road. The area will be signposted with
"danger - open pit" signs. Fluorescent ribbon or a supplementary warning fence would be
placed around the open pit in areas where the sides were lefi relatively sieep, particularly in
r to Great Northern Highway. (However,
given that children are the main concerr, it is considered that children residing in the Upper
Swan townsite would tend to remain or be restrained by parents to the other side of the

S L T . I T ~ ¢l ~ e stol, Af o lieny S mmaopise € T Tmadle noeme TTS \
highway, due to the greater risk of injury in crossing Great Northern Highway).
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Short-Necked Tortoise Habitat Generally

~ P P I S i O [ . [

Oniy 20 to 30 shori-necked ioricises exist in the EBNR.

O
~

this number is critically low for the survival of the popuiation. it is understood
that only minor environmental disturbances have caused the virtual loss of the
whole tortoise population at the Twin Swamps Reserve, estimated in the mid-
1860‘'s te be over 100. There is insufficient evidence in the CER to conciusively
show that the proposed operations will have no impact on the iast surviving short

necked tortoises (see conflicting statements on P30, 38, 39).

Whilst it would appear that on the balance of probabilities there is negligible risk to the tortoise
swamp habitat from the proposed clay excavations, it is accepted that there is insufficient
evidence to remove all uncertainty especially in close proximity to the nature reserve. The
principal element of uncertainty rests with the shallow, perched groundwater regime and the
degree of hydraulic connection between surface water in 'depressions' within the tortoise
habitat area and any sub-surface water that may be present. In this regard, the extent of iaterai
continuity of the shallow groundwater needs to be clarified prior to excavating near to the

reserve.

Q8. A major problem with the CER is that discussion of the habitat of the ioricise is
contined ic the swamp (a resiricied ciay pan area) which covers only about 30%
of the important habitat area of the short necked tortoise. 13% of all toricises
found between 1988 and 1890 were outside the swamp and in or south of the

drain.

The conclusions drawn in the CER relate mainly to the clay pan swamp because the
hydrological data collected indicates strongly that this area is isolated from external
hydrological influences other than direct rainfall. It was understood at the time that this clay
pan was the principal habitat which required protection.

Given the fact that tortoises exist outside of this clay pan (data which we have only recently
been made aware) and that the nature reserve is presently being expanded to encompas

additional land to the south and west, then it is accepted that there may still be a risk, albeit
slight, of hydrological effects between future, potential excavation sites and the nearest habitat
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area. Metro is committed to verifying that no adverse effects are experienced, by appropriate
staging and rnonitoring of excavations on Lets 10 and 11. This is why the initial excavation is
proposed near to previous excavations on Pt. Lot 36, i.€. as far as possible from the nature
reserve and in an area where monitoring has shown no adverse hydrological effects from clay

quarrying.

Qe. An extension to the existing {fenced-off}) reserve may be required to help
increase the numbers of short necked tortoises. Earthworks to close and divert
the existing drain to an area outside the reserve is essential to improving and
protecting the quality of water in the habitat area. Recontouring of some areas
within the existing or extended reserve may be required. To what degree and how

might the proponents be prepared to assist CALM in this regard?

Metro Brick is agreeable to assisting with machinery time for potential earthworks that may be
required for recontouring or drainage works. The timing of assistance would preferably need
to fit in with the company's seasonal working arrangements, subject to further liaison and
negotiation.
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short necked tortoise? What is the potentiai for excavation of this site tc impact

on the habitat of the torteise?

Question not relevant to Metro Brick.
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tortoises) lies east of the swamp. What is the basis for -this delineation? Why is
this are not favoured as a logical extension of the habitat for the short necked

tortoise as opposed to land south and west of the current fenced off area?

In Figure 8 of the CER, the basis for delineation of the 'original’ swamp habitat is essentially
arbitrary, in that it stems from the present natural hydrological boundaries of the residual clay
pan area. The remnant clay pan is bounded to the north by slightly elevated iand on the edge
of Ellen Brook and to the west/south-west by a natural drainage channel. Therefore, it was
considered logical to assume that this habitat area originally extended to the east and south, on
lew-lying terrain where surface ponding still occurs today.
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The probability that additional tortoise habitat originally existed on land further to the south

and south-west of the nature reserve is also acknowledged and indeed, much of the land
encompassed by the 20 metre topographical contour on Figure 8 could have supported suitable
habitat for the short-necked tortoise. It is low-lying and would have been poorly drained prior
to establishment of the existing drainage system. The original vegetation would have
prevented rapid loss of surface water to Ellen Brook, thus maintaining pools of water in the

spring months which is an important time for the tortoises.

[t 1s assumed that land to the east of the nature reserve is not favoured by CALM as an
extension of the habitat because of the position of Great Northern Highway. Land to the
south and west, which is presently being targeted for inclusion within the nature reserv-e, has
the advantages of:

. some native vegetation is still present in these areas, and

. there are no physical barriers (outside CALM's conwrol) to inclusion of these areas

within the nature reserve.

.....

no remnant native vegetatien and the surface soils have been substantially disturbed as a result

of past agricultural practises.

Surface Water Impacts on Tortoise Habitat

GQiz. Since the tortoise is weli known to habitat the drain and area to the south of the
swamp, any deterioration in water quality of the habitat could potentially lead to
the extinction of the sub-population which inhabits the area. What steps can the
proponents take to ensure that discharged pit water and run-off water from the

clay excavations deoes not enter the habitat of the tortcise?-P47.

Refer to answer for Question 13 beiow.
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Q13. What options are there for diversion of the drainage channel away from EBNR, if

it is necessary to close it off to ensure the survival of the short-necked

tortoise? Could the proponents assist in this regard?-Fig.6.

Apparently, CALM are now keen to have the drainage channel through the nature reserve
diverted away from the EBNR. There are basically two options available for consideration:

. Diversion of the drain through private property on the southern and western sides of

the nature reserve;

. Diversion of the drain along the eastern side of Great Northern Highway to discharge
into Ellen Brook, around the north-eastern comer of the tortoise habitat.

The latter option appears to be the most economic and practical of the alternatives on the basis
of distances involved and engineering and logistical constraints. The cooperation of the Main
Roads Department would be required with respect to such aspects as utilisation of the road
reserve for drainage purposes and design/installation of appropriate culverts underneath Great
Northern Highway etc.

In the event that drainage from Lot 10, where clay excavation is initially proposed, is required
to be diverted away from the nature reserve, then Metro Brick has two options:

(i) capture all runoff from disturbed areas and divert it to the south, into the catchment

which drains to the Swan River, or

o~
<
~

block the culvert which leads under Great Northemn Highway (and discharges into the
nature reserve), then to enhance the drain along the eastern side of Great Northern
Highway to encourage flow in a northerly direction, as mentioned above. This
would not involve any disruption to traffic throughflow on Great Northern Highway
as it would not be necessary to re-construct the culvert.

Metro Brick is prepared to contribuie o the necessary drainage line enhancement. At present
there is additional runoff that is diverted onto Lot 10 from Pt. Lot 36 ('clean’ runoff from the
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Darling Scarp which is diverted away from the clay workings), therefore increasing flow

volumes in the Great Northern Highway drain. Once the Pt. Lot 36 operation has ceased, this

excess drainage can be returned to its natural flow patiern, some of which flows to the south.

Q14. Does WAWA still consider Ellen Brook as a potential source of domestic water?
If so, where is it likely to be dammed? Would damming upstream affect the

tortoise habitat?-pP23,

The Water Authority still considers Ellen Brook as a potential source of domestic water
(Mauger, G.: Planning Future Sources for Perth's Water Supply - 1989 Revision). Itis a
currently preferred option, although further investigation is required. The most likely
implementation date is post 2012,

A preliminary dam site, as indicated in the above planning document, is located near to the
confluence of Ellen Brook and the Swan River. It would only be a pipehead dam and the
constraints of nearby residential land suggests that the dam height would need to be relatively
low. (Pipehead dams are designed to inject water directly into the reticulation system, with or

without treatment and therefore only function during the winier months. They are not water

Oranng Watar Tminacte an Shart _Nacbad Taorinica TTar 4,4
RF A UURARANE VYV CRLLE ARKAANVES VL DIIUVI PTIINLNRLLE R VI LURIL AAGIRALAL
Q15. What data has been used to show the presence and depths of perched water

tables and groundwater table levels?-P26. Does the perched groundwater sit on
the plastic clay zone to be mined? If it does, won't the mining of clay cause
these perched groundwater pockets or ienses to drain into the excavation? If
such a scenario is possible and happens, wouldn't this affect the water levels in

the current and future lortoise habilat areas?
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Groundwater data has been collected from numerous monitor bores installed during a number
of studies conducted in the area since November 1986 (refer to Table 1 in the CER). Prior to
about mud-1989, investigations at each of the proposed excavation sites were conducted in
isolation and monitoring has not been conducted on a continuous basis at each site. Monitor
bores (simple tube piezometers) were installed and generally only monitored for one season to
establish the principal groundwater characteristics such as relative depths of the main
groundwater table, perched groundwater and the targei clay layer.

The only long term records available are from two Water Authority monitor bores near to Ellen
Brook, in the vicinity of Lexia Avenue. (See Figure 2 for approximate locations). Up-dated
hydrographs have recently been obtained from the Water Authority (Figures 3 and 4).

Figure 3 (Bore A) shows that the permanent water table is at about 12 metres AHD in the
vicinity of Lexia Avenue and has fluctuated within a 1.0 metre range during the eight year
period 1979 to 1987. Seasonal fluctuations as little as 0.4m have been recorded. Well EE9
(Figure 4) exhibits larger fluctuations in water level which probably reflects its proximity to
Ellen Brook and interaction with winter flood levels in the watercourse.

talled at Pt Lot 36in M
5. In addition to measuring water table levels, observations were conducted within the clay pit

to determine whether or not groundwater inflow occurred.

Monitoring was conducted at about monthly intervals during the period June 1988 to May

1989, inciusive. Water levels recorded in each of the bores are listed in Table 4.
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Table 4

ivionitor Bores Kesuiis - Pt. Lot 36

Water Levels (metres, AHD)

Date Bere 1 Bore 2 Bore 3 Bore 4
22 June 1988 11.19 17.05 12.11 14.90
1 July 11.26 17.43 12.19 16.53
1 August 11.37 17.59 12.30 16.25
22 August 11.41 17.84 12.40 16.95
19 September 11.57 18.01 12.63 18.24
17 October 11.66 18.38 12.76 18.41
21 November 11.69 17.78 12.81 18.30
19 December 11.65 17.52 12.75 17.36
18 January 1989 11.57 17.39 12.70 16.05
22 February 11.47 17.22 12.60 13.30
20 March 11.37 17.06 12.48 12.56
4 May 11.23 16.78 12.24 11.76
Total Variation 0.5m 1.5m 0.7m 6.65m
Ground Level 20.46 23.48 24.95 20.82
o

Bore numbers two and four exhibit large fluctuations in water levels at shallow depth, which
is typical of the perched groundwater lenses that are known to occur in the area. Bore two,
located in the north-eastern sector, recorded a water level variation of 1.6 metres and at its
maximum 'lcvcl, water was 5.1 metres below surface. Bore four, located in the south-western
sector, recorded a much larger water level variation (6.6 metres) and at the maximum level,

was only 2.4 meires below surface.

BOWMAN BISHAW GORHAM



Page No. 16

The latter bore is located in an area of the site which is regularly flooded due to poor drainage.
The extremely large fluctuations in water level suggests that either the bore is situated in a zone
of "delayed" recharge to the underlying true aquifer, or some leakage was occurring down the
side of the casing from the surface. Whilst the casing was sealed with both bentonite and
cement plugs, this bore was inundated for long periods following rainfall and the possibility

of leakage occurring has not been discounted.

However, it is reasonable to assume that both of these bores indicate the development of
perched groundwater during winter. The important result with respect to potential
environmental effects is that no shallow seepage occurred within the clay pit. Thus, despite
the fact that perched groundwater was recorded between 2.4 and 5.1 metres beiow surface and
the clay pit was just over 7 metres deep, no seepage was recorded. Bore two is approximately
230 metres from the excavation, whilst bore four is only about 140 metres distant.
Obvieusly, these perched groundwater lenses are discontinuous and highly localised.

(i) Deep Groundwater

Bore numbers one and three monitored the main Guildford Formation aquifer. The results
metres (Table 4). Maximum

side of the quarry and 11.69 metres (AHD) on the western side.

The clay pit did not exceed about nine metres in depth and, by interpolation of topographic

contours and recorded water levels, the base of the pit was always above the water table.
i)  Conciusion

The perched groundwater occurs above the plastic clay layer to be mined, but is not
necessarily perched on the clay layer. That is, the full thickness of overburden sediments is
not necessarily a ‘continuous' aguifer. There is considered to be a high degree of variability in
the hydraulic conductivity of the shallow sediments as they are known to vary from almost
‘pure’ sand te strong sandy clays and gravelly clays. In addition, the experience of the clay
extraction industry in the Swan Valley is that there is a high degree of lateral variability in the
characteristics of both the overburden and the clay. The clay itself is not consinuous therefore
it is highly unlikely that perched groundwater occurs other than in smali ‘pockets’,
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If, in the process of clay mining, the excavation intersects a shallow zone of water-bearing

sediments, then it is acknowledged that water would most likely drain into the excavation.

However, this would only affect water leveis in the current and future tortoise habitat areas if

the following circumstances apply:

. that surface water levels in the tortoise habitat areas are maintained or augmented by
the presence of shallow groundwater (rainfall ceuld be the sole source of ponded

water);

. that the shallow groundwater is continuous from the habitat areas to the clay

excavation site.

Experience with existing clay pits in the locality strongly suggests that large 'bodies’ of
perched groundwater are very much the exception. This is supported by the monitor bore
data.

Q16. Land east and south of the EBNR couild be hydraulically linked to the tortoise

habitat area. For exampie, data presented on P35 and Figure 11 shows a
antial link between the perched waier iabies and the current and future
tortoise habitat areas, and Figure 12 shows the perched groundwater level is
higher than the tortoise swamp. Without more conciusive data to show that the
water levels in the habiiai areas are independent of the proposed excavations,
then any mining east and south of the current and proposed extensions to the
torteise habitats should bhe progressed with grea! caution. Ars the proponents
eparsed fc make a commiiment not to mine within a specified disiance from the

raserve without further investigations and the approvai of EPA?

It is noted that CALM has suggested an arbitrary distance of 100 metres as a buffer zone for
the nature reserve, where clay quarrying should not occur unless proven to pose no risk to the
tortoise habitat.

Metro Brick will commat o not quarry clay within 100 metres of the nature reserve boundary,
until further investigations are able to conclusively demonstrate that no adverse effect could
occur. Furthermore, Metro Brick proposes to commence operations on Lot 10 as far as
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possible from the reserve, which will initially be at least 600 metres from the south-eastern

corner of the nature reserve. For the first 10-15 years of operation, excavation activity will be

restricted to Lot 10 (the southern half of the company's landhclding).
Q17. To assist EPA's assessment of likely impacts on the short necked tortoises’

habitats, could the proponents provide a cross-section showing the perched and
permanent water tablie levels relative to the water levels in the swamp, reserve,

creeks and drain.-P.28.

At present, the company has insufficient detailed information on stratigraphic levels and in
particular, the degree of continuity of the sub-surface clay layer, to compile a meaningful
cross-section between the nature reserve and existing operations on Pt. Lot 36 (and the

proposed excavation on Lot 10).

Q18. Mining should stay 1 to 2 metres above the water table and the proponents
shouid be prepared to make a commitment to this effect. Groundwater table

levels need to be estabiished prior 1o mining to ensure this doesn't happen.

Excavations have been cenducted to a depth of  metres on Pt. Lot 36 without intersectin
t 10 to define the clay resource
possible to establish the depth to

the permanent water table to plan the excavation. Whilst it is not considered essential to only

groundwater. Exploratory driliing will be conducted o

8r5"

n
prior to commencing excavation. At the same time, it will

excavate clay that is above the water table the company recognises and accepts the philosophy
of water resource protection and conservation. Therefore, in the unlikely event that the

excavation did reach the water tahle or praceed slichtly helow it the area would be backfilied
1 LR
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with overburden to maintain at least ! metre of cover.

Q18. Detail on the presence and laterai continuity of the perched water table seems
critical in achieving an understanding of the hydrology of the tortoise habitat
area. s there more data than that presented in Figure 11 that couid assist EPA

in evaluating these proposals?
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Data from the groundwater investigations conducted at Metro Brick's excavations on Pt. Lot

36 were submitted to EPA in June 1989, in the name of International Brick and Tile Holdings

who was the operator at the time. These data are summarised under question 15 above.

Additional data will be collected duning the exploratory drilling phase menwoned previously.

Q20. Has there been coring of the swamp to substantiate the claim that clayey

sediments of the swamp represent & strong aquitard?-P39,

No coring of the swamp has been conducted. The claim that the clayey sediments represent a
strong aquitard is based on direct observation of the strong, grey clay in the swamp and the
fact that it 'holds' water so effectively once rainfall has ceased. Note that the swamp is
bounded by 'drainage-depressions’ on the northern side (Ellen Brook) and to the west, south-
west and south (nature reserve drain). If the swamp sediments were not a strong aquitard and
did allow water to infiltrate into the sub-surface, then water levels would be observed to

decline more rapidly via:

¢ vertical sub-surface drainage to the underlying deep water table, or
. horizontal sub-surface drainage to the adjacent 'drainage-depressions’.
G21. What is the source of water for dust suppressien and does this affect other

water users in the area?

Water for dust suppression will be obtained from a property owned by the company in Middie
Swan, which has a dam that has previously supplied water for viticultural purposes. In
addition, ‘'dams’ could be formed within the excavation to collect runoff and rainfall to provide
water for this purpose. (This may impede progressive restoration somewhat, but only to a

iimited degree).

BOWMAN BISHAW GORHAM



Page No. 20

Impacts on Other Water Users

Q22. The superficial aquifers of the area directly racharge the Lesderville Formation,
which is an important source of water for both private and public water supply.
What measures will the proponents take (and commit to) to ensure diese! or oil

spillage does not contaminate the aquifer?

Only the excavation machinery (dozer and hydraulic excavator) will be refuelled on-site; the
trucks will be refuelied eisewhere. On-site refuelling will be conducted via provision of a
temporary above-ground tank, which will only' be present during each excavation campaign.
This is considered to pose negligible risk of a serious diesel spill.

The tank will be placed in an enclosure of bunded soil. If a substantial spillage occurs, the
contaminated sediments will be excavated and removed from the site to an approved disposal
location. The Red Hill tip site or the Shire of Chittering's Muchea tip site would be the most
secure landfill sites in the vicinity.

Q23. Do the proponents intend to monitor private weall levele prier, during and after

g
mining the area to gauge and manage the impact of dewatering of the pite?

No. Dewatering of groundwater from the main aquifer will not be conducted.

Rehabilitation

Q24. What are the proposed and peclential long ferm uses for the site afier
excavations are complete? Who will be consulted and to whose satisfaction will

the work be carried out?

The proposed use of the site after excavation is complete is either rural-residential (low

density) or agricultural (grazing etc).
.Rehabilitation will be conducted to the satisfaction of the Shire of Swan under the terms of an

excavation licence. It is expected that DPUD will also be consulted during the requisite
planning approval stage.
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Q2s5. Given a swell factor of 35% for over-burden, how quickly does the material settle
down to a stable surface foliowing rehabilitation of the pit? What restrictions on

land use are there after rehabilitation of the pits?

Most of the settling occurs in the first two years with respect to suitability for general
agricultural use. It may take many years (5-18) before the site could be used for building
upon, although it is believed to offer suitable foundations in the fong term. However, the

material exhibits excellent compaction characteristics.

Q26. Midland Brick's proposal on the corner of Apple Street and Great Northern
Highway is not considered short term (8 years!) and, being close to the highway,
is exposed to constant observation by the public. The area may require special
rehébilitation treatment, such as sequential rehabilitation after excavation,
screens cf trees and strategicaliy placed overburden stockpiles, to minimise

visual impacts-P17.

Question not reievant to Metro Brick.

Q27. Do the proponents intend to hydro-mulch overburden siockpiies which are not
put back (rehabilitated) in the same season to minimise dust and visual

impacts?-P46.

In the company's experience, the temporary overburden stockpiles, as well as the clay
stockpile, are not subject to wind erosion and 'dusting’. Therefore, hydro-mulching for grass

COVer is not intended.
The company intends to plant native wees along Great Northern Highway and on Pt. Lot 36,

near to the clay stockpile, for screening purposes. Planting would commence in the autumn
after approval is granted.

Q28. EPA would prefer a commitment from proponents to progressively restore the

pits to & landform with an anhanced sestheiic appeai, to the satisfaction of EPA.

Metro Brick is prepared to commit to progressive restoration of the pits (presumably an annual
restoration effort is being suggested as satisfactory to EPA).
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Q29. Some setback requirements near property boundaries could possibly be
eliminated in a regiona! rehabilitation scheme, to aliow efficient utilisation of the
clay resource and rehabititation to wetlands-P58. What pro-active work have the
proponents carried out to introduce a regional rehabilitation strategy for the

areas being mined in the Upper Swan Valley?

It is agreed that some setback requirements could be climinated, for example along the east-
west property boundaries between Lots 10 and 11 and between Lot 18 and the lots on the
southern side. In the latter case, there is a gazetted road reserve (Coondaree Parade) between
the lots, which could also be mined for clay as it is not required for access purposes in the
forseeable future. Efficient utilisation of this scarce clay resource is considered essential by
Metro Brick and a relaxation of setback requirements from property boundaries would be

endorsed.

In relation to a regional rehabilitation strategy, an approach was made to DPUD in 1990 to
advise of the extent of quarrying that was proposed in the area. This approach was made
when it was found that DPUD was initiating a Structure Plan for the foothills' region north of
Midland. Discussions were held with Mr Tim Aurett whe advised that the Structure Planning
exercise is preliminary only, and that the area would remain available for clay excavation
because of the sc city of this resource. In the fong term it should be assumed that residential

development in the area will intensify.

Rehabilitation of the area with a mix of lakes and recontoured land would be consistent with
future residentia! development intermingled with open space for passive recreation. The
I

company is prepared to liaise further with Planning Authorities, as required during the lifetime

of the excavation, to ensure compatibility with long-term plans for the area.

oget

Q30. What is meant by amenity lakes?-P56,

An amenity lake in this context refers to a ciay pit which has been recontoured to form a basin
that collects and holds water. Its primary purpose is to provide a landscape with aesthetic
value. Open water areas are generally regarded as visually attractive and can form the basis of
‘added-value' for future development or as a focal point for public open space.
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Aboriginal Sites

Q3t. The proponents should keep in mind the reqGuiremenis of the Aboriginai Heritage

Act. -P2¢. Do the proponents intend consuiting with traditional landowners as
well as current ones? Will a survey for sites of significant archaeological and

ethnographic interest be carried out?

In response to a letter addressed to the company's environmental consuitant from the Swan
Valley Fringedwellers, an approach was made to both the Robert Bropho group and the Corrie
Bodney group for the purposes of facilitating further consultations. A direct approach was
made at the suggestion of the WA Museum, because at the time, Robert Brophe in particular,
had indicated a reluctance to consult with any of the practising ethnographic/archaeological
consultants in Perth.

A follow-up consultation attempt will be made once environmental approval is granted, with
the objective of establishing the need for a deiailed ethnographic/archaeological survey to
satisfy the requirements of the Aboriginal Heritage Act.

Other Rare Species Impacis
Q32. CALM notes the existence of daclared endangered flore Hydrocoiyie ifemniodes
(Aquatic pennywart). No mention of this species occurs in the itext. Does

rehabilitation lend itself to propagation of this species?-P21.

Q33. CALM does neot mention ths shield shrimp. Whatl is the disiribuiion of this
species? Does rehabilitation of the clay pits lend itself to the propagation of

this species?-P22.

No further investigations have ®een conducted in relation to the matters raised here. On page
59 of the CER, the option of rehabilitation of clay quarries for tortoise habitat was briefly
considered, along with the alternative option of expanding the existing nature reserve into
areas that are not proposed for clay excavation. It'is noted that CALM is presently pursuing
the second option.
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Environmental Monitoring and Management Programme (EMMP)

Q34. Management practices (P43&56) should be prepared for each proposal and either

made as commitments or incorporated into an EPA - approved EMMP.

Metro Brick commits to preparation of an EMMP to the satisfaction of EPA prior to
commencement of operations at the sitc.

The fundamental approach in the EMMP would be to focus on the initial years of excavation
on the site and the manner in which groundwater aspects would be monitored to verify the
acceptability of the eperation. It is considered premature to prepare the EMMP at this stage
until Ministerial approval is granted, without which there seems little point in cenducting

further preparatory work.
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Appendix 3

Clarification of propesal and proponent, October, 1991



MMetlro Brick

ADivision of Brisrleld. A CN. 008 668 540
245 South Western Hwy, Armadale, Western Australia.
Locked BagNo. 1, Armadale, WA, 6112,
Telephone: (09) 399 0399 Telefax: (09) 398 6033.
Sales: (09) 3990333

22 October, 1991

. ' AENT AL =g e
The Chairman ?Nﬁ&WM&T& i ;
Env1”unmcnt 1T Protection Authority T T e et

=
DT W A 60’}1 d ].; {(‘3:‘:1' j'ﬁ'y“t)y

lﬂwﬁn

Dear Sir, ]
Re: Clay Excavation Proposals - Lots 36, 10 and 11 Great
Northern Highway Upper Swan

We wish to thank vou and Dr Hennsdy {or agresing ¢
with us at short notice. Subsequent to th:t meEeting of
Tuesgday 22 October 1921 tThis Company wishe ¢ i
following points arising out of those discu %'ons.

1. We apologige sk the confusion surrounding the
nomination of proponents. Please confirm that Metro

the major, dnd

e 1
Brick (A Divigion of Bristile Ltd iz
managing partn i wations 'i
is approprlats
ete. relating
Highway, Upper
"Proponent” .
for the pro
te change
actiaon.

2. ket
S
11
an
Wl
h

3 We SUMMary our intentions  faor
Co for yrrm 1Hnt only
Th anad
be P Also
incl av*tiams
spanning 10 VEATS On will
be available by late

contd.

o  Brick Works: Armadale 245 South Western Highway. Telephone: Adimin (09) 399 0399. Cardup: Kiln Road, Byford. Telephone: (09) 399 0399.

7 \
Malaga: Cnr Beach Road and Alexander Drive. Telephone: (05} 249 1409. Waterloo: Dardanup Road. Telephone: (097) 26 3000. e.%‘é?iﬁ
o Bristile Ltd (incorporated in Western Austratia} Company
A3 I002 .

Standaras Austiahs



4. Contact hasg been made this day with The Mzain Roads
Department to &nable discussiong re: drainage woerks, to

commence.

5. The Company has above ground supplies of this material
until sometime in January. Ay new extracition will bhe
of about & weeks duration.

We are now rather more optimistic that our proposal will

receive a positive respons=e pricr to cur material supgply

being exhausted in January.

Yours faithfully,

E.W. CLARK

Technical Manager.



Appendix 4

Drainage modifications to proposal, December, 1991



MMetro Brick

A Division of Bristile Lid. A CN. 008668 540

245 South Western Hwy, Armadale, Western Austraiia.

Locked Bag No. 1, Armadale, WA 6112,

Telephone: (09) 399 0399. Telefax: (09} 399 6033,

Sales: (09) 399 0333

3 December, 1991 ENVISON

The Chairman «20tC anid
Environmental Protection Authority Mo
1 Mount Street

PERTH W A 6000

File No instials

Attention: Mr S Sadlier

Dear Sir.

Re: Clay Excavation Proposals - Lots 36, 10 & 11 Great
Northern Highway, Upper Swan.

Following discussions on December 2, 1921 with vour Mr
Sadlier it is now evident that a change to our proposal is
necessary.

The intention to divert drainage water southwards from our
first three extraction campaigns may be at odds with current
wetlands legislation in respect to Coondaree Swamp.

Metro Brick {(a division of Bristle Ltd.) hereby gives total
commitment to the containment c¢f +*turbid water within its
excavations and their immediate surroundings thus ensuring
it does not flow on to the tortoise habitat.

is will be effectively achieved by close bunding of each
ca ation cell with overburden. The overburden will be
placed by scrapers approximately 800mm high and two scraper
widths wide arcund the entire edge of the excavation.
Topscil will be placed over the bund. In so deoing run-off
water from the Scarp will be directed around the excavations
and follow natural drainage patterns.

|...|

1

r

(0

In additicon, the xisting excavation on Lot 26 wi
completely backf i to a level conditicn and seeded thus
ensuring run-off £ this area {flows south and away from
the tortoise habitat. Run-off from Lot 36 will be
effectively returned to its rigina path, south-west to
Coondaree Swamp.

During the first winter and prior to initial growth, it is
not anticipated that the rehabilitated area of Lot 3& will

contribute to turbidity entering Coondaree Swamp. No clay
will be exposed to run-off only the land and durable
overburden and topsoil of the region. //*
e
F Lo ~
L23 i 1 -

Brick Works: Armadale: 245 South Western Highway. Telephone: Admin (09) 399 0399, Cardup: Kiln Road, Byford. Telephone: (09) 3990399,

Malaga: Cnr Beach Road and Alexander Drive. Telephone: (09) 249 1409. Waterloo: Dardanup Road. Telephane: (097) 26 3000.

Bristile I.td (incorporated in Western Australia)
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Endorsed
Company
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Bunding of excavations would be a temporary measure until
arrangements can be made to divert all drainage away from
the tortoise habitat.

The height of these bund walls and their distance from Great
Northern Highway will ensure that visual impact from this
proposal is negligible.

We await your most urgent consideration of our propcsals.

Yours faithfully,

a 7

B W CLARK _— —
Technical Manager.



