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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 environmental 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 Minisier for the Environment outlining the environmental reasons for your concern and
enclosing the appeal fee of $10.

It is imnportant 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
31 January, 1992.
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Summary and recommendations

Midland Brick Company Pty Ltd propose to excavate clay on Lot 6 Almeria Parade, Upper
Swan, west of Great Northern Highway and Ellea Brook Nature Reserve, and about 14km
north of Midland.

The deposit of highly plastic clay occurs as a shallow clay pan which would be excavated and
rehabilitated to a series of interconnecting dams within a three-year period. The clay would be
mined in the dry season and carted to Midland for making bricks.

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 open for public review in October, 1990 and the
Authority received ten submissions on the proposals. The proponents held a public open day
pear 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 response to public submissions.

Major issues

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

In their response to submissions (Appendix 2), Midland Brick has acknowledged this and
provided further information necessary to enabie the Authority to adequately assess the impact
of the clay excavation over the whole of the tortoise habitat area.

Runaoff water from the clay excavation could impact upon the habitat of the rare and endangered

“vJ . A
short necked tortoise.
The Environmental Protection Authority believes that (immagc impacts on the tortoise habitat
can be managed by the proponent to the benefit of the tortoise, as a result of the following:

¢ Midland Brick has given a commitment that, during the mining activity, no
silt-laden run-off water would enter the Ellen Brook Nature Reserve from
Lot 6;

+  Midland Brick would construct an earth bund to contain storm water within
the site and deflect clean run-off waters away from disturbed areas; and
Midland Brick would provide equipment and personne
modify the existing drainage system in the catchment, to an agreed and
pre-arranged specification, should the Department of Conservation and
Land Management so wish.
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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 Aunthority, which would enable Midland Brick to:

+ monitor drainage to detect, report on, and manage any drainage impacts on
the Wildlife Sanctuary for the Western Swamp Tortoise at Ellen Brook
Nature Reserve;

+ remedy any unacceptable drainage impacts on the Wildlife Sanctuary caused
by this proposal;

« detain all drainage waters on site during the life of the clay excavation
operation, so that they do not enter the Wildlife Sanctuary at Ellen Brook
Nature Reserve nor create an unacceptable impact elsewhere; and

+ divert all drainage waters from the easfern end of Lexia Avenue frem
entering the Wiidlife Sanctuary 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 clscwhere.

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 levels 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 of the Wildlife Sanctuary.

The Environmental Protection Authority concludes that, from investigations undertaken and
advice given, the proposal by Midland Brick is most unlikely to impact on the groundwater of
the tortoise habitat, because of the following factors:

«  The site is unusual in that it appears not to have an overburden layer which
would allow the development of a perched groundwater regime;

the deposit of clay is relatively smali and shallow and would be mined and
rehabilitated within three years;

» the site is elevated some 1 to 2 metres above and situated at least 200
metres from the boundary of the Wildlife Sanctuary; and

+ The proponent will need to prepare an approved groundwater protection
plan prior to the start of operations, as part of the Environmental
Management Programme (see Recommendation 3), with the objective of
delineating and monitoring any perched groundwater Ieveis and pit
seepages, and deelopmg suitable management practices fo remedy any

potentially unacceptable impacts.
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The clay excavation proponents could assist in the provision 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
tortoise.

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 the company's response to issues raised in submissions, Midland Brick has indicated that it
would be prepared to assist in drainage diversion works by providing earthmoving equipment
in an equitable arrangement with the other proponents. Midland Brick acknowledges the interest
of the Department of Conservation and Land Management in acquiring the eastern portions of
nearby lots 12 and 13, which are opposite Lot 6 on the south side of Lexia Avenue and also
adjoin the fenced-off Wildlife Sanctuary. Midland Brick own Lot 12 and is endeavouring to
arrange 2 land swap with the owner of Lot 13, such that this area, which contains some
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remnant vegetation and has suitable soil types, could be added to the tortoise habitat.

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.

Midland Brick state that exploration drilling and bore monitoring data clearly show that the clay
layer to excavated is located more than 2 metres above the permanent water table. Dewatering
would not be carried out. Only unlicensed vehicles such as dozers and excavators would be
refuelled on site, and no fuel or lubricants would be stored at the clay pit.

The Environmerntal Protection Authority has recommended that Mid
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 procedures to be used
by the proponent to protect the guality and quantity of groundwater from the
impacts of the clay excavation and earih moving machinery (see
Recommendation 3).
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to 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 long
term strategic plan for the Upper Swan locality which recognises and
accepts the interim priority land use of clay extraction; and

+ to estabiish an inter-company iiaison 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 locality by all
the clay excavation proponents, in consultation with government authorities,
and within two years of approval (Recommendation 4).

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

Midland Brick have outlined a number of management strategies which are currently used to
minimise noise and dust impacts. The company has stated that it would restrict its operating
hours to 6.00am to 5.30pm, Monday to Friday and 6.00am to 1.00pm on Saturdays,with no
additional activity outside these hours. Midland Brick propose sequential rehabilitation and
screening with vegetation to reduce visual impacts.

The Environmental Protection Authority has recommended that the proponent
should prepare, implement and regularly 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 3). 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.

The clay pits could become a source of mosquiio nuisance or disease io the public, and may
represent a danger to young children in the area, unless managed.

The company has stated that public access is presently restricted by boundary fences in good
condition and is supplemented by an internal electric fence. A padlocked gate would be
provided at the access point. In regard to provision of alternative recreational areas to encourage
local children away from the gquarry, Midland Brick has held discussions with officers from the
Shire of Swan and has committed funds to enhancing facilities which exist within the area.

The Environmental Protection Authority considers that the proponent should
liaise with the Shire of Swan and the Department of Conservation and Land
Management (o epsure that community health and safety issues are catered for
in the management and rchabilitation of the clay excavations, and addressed in
the Environmental Management Programme {Recommendation 4).

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

The Authority advises that ihe proponent shouid 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 status of the
short necked Western Swamp tortoise, and the requirement te 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 in response to questions raised as a result of the assessment
process, the Authority makes the following conclusions and recommendations:
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Recommendation 1

The Environmental Protection Authority concludes that the proposal by
Midland Brick to quarry clay on Lot 6 Almeria Parade, Upper Swan, 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;

rotection of groundwater resources;

n
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« rehabilitation of the quarried area;
* noise, dusi, and visual impacts from the quarrying operations; and
+ 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 propeonent, or by the
Environmentai Protection Authoriiy’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 approval for the proposal should be for a maximum of five years from the
time of commencement.

A drainage management plan should be prepared to protect the habitat of the Western Swamp
Tortoise at Ellen Brook Nature Reserve from external surface water drainage impacts atfected
by this proposal.

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 Swan River Trust and the Shire of Swan, Midiand
Brick shouid prepare a drainage management pian as part of an Environmental
Management Programme to the satisfaction of the Minister for the Environment
on advice of the Environmental Protection Authority. This plan should enable
the proponent fo:
+ monitor drainage to detect, report on, and manage any drainage impacts on
the Wildlife Sanctuary for the Western Swamp Tortoise at Ellen Brook
Nature Reserve;

remedy any unacceptable drainage impacts on the Wildlife Sanctuary caused
by this proposal;

« detain all drainage waters on site during the life of the clay excavation
operaiion, so that they do not enter the Wildlife Sanctuary at Elien Brook
Nature Reserve nor create an unacceptable impact elscwhere; and



« divert all drainage waters from the eastern end of Lexia Avenue from
entering the Wildlife Sanctuary at Eilen 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 implemenied and periodically
reviewed to the satisfaction of the Environmental Protection Authority.

A comprehensive environmental management programme should be prepared to enable the
proponent to detect, report on and manage any impacts on the environment, particularly the
habitat of the Western Swamp Tortoise at Ellen Brook Nature Reserve.

Recommendation 3
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quarrying activities and following consultation with the appropriate
government authorities, Midland Brick should prepare an Environmental
Management Programme to the satisfaction of the Minister for the Environment
on advice of tiie Environmentai Protection Authority. 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:

. drainage management (see Recommendation 2);

. groundwater management and 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;

.

. conseguential changes to project management to remedy unaccepiable

environmental impacts.

‘The timing of the preparation and review of the Environmeniai Management
Programme should be to the satisfaction o¢f the Environmental Protection
Authority.

Recommendation 4

The Environmental Protection Authority recommends that Midland Brick
should contribute, to the satisfaction of the Environmental Protection
Authority, to the preparation of a regional development, drainage and
rehabilitation strategy for the Upper Swan Locality, 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, such that a plan can be prepared
within two years of approval of this proposal.
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1. Introduction and background

Midland Brick Company Pty Ltd propose to excavate clay on Lot 6 Almeria Parade, Upper
Swan, west of Great Northern Highway and Ellen Brook Nature Reserve, and about 14km
north of Midland (Figure 1).

An Application for Approval to Commence Development on Lot 6 by Midland Brick Company
Pty Ltd (Midland Brick) was referred to the Environmental Protection Authority by the Shire of
Swan in June, 1987. 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 addition, four other proposals for the extraction of clay in the immediate vicinity of
Ellen Brook Nature Reserve were also referred to the Authority.

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 tortoisc 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. Midland Brick provided more information on their proposal in
November, 1991, in response to issues raised by the Authority as a result of the CER process
(Appendix 2). Following an on-site meeting in December, 1991, the company provided more
detail on the operation, including a commitment to contain all drainage within the site during the

excavation period (Appendix 3).
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2. The Western Swamp Tortoise

The following section is a brief summary on the Western Swamp Tortoise and factors that have
lead to its endangered status. Much of the information is based on submissions by the Zoology
Department of the University of Western Australia and the Department of Conservation and
Land Management (Wildlife Management Programme No. 6), whose contributions are
gratefully acknowledged. The reader is referred to Appendix 4, which provides a useful
bibliography on some recent texts.

The Western Swamp Tortoise (Pseudemydura umbrina ) which is more commonly known as
the short necked tortoise, is generally recognised as the most endangered species of vertebrate
animai 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 only known to exist in the wild today at Ellen Brook Nature Reserve and the Twin
Swamps Nature Reserve, 4km to the north.

The Western Swamp Tortoise is easily distinguishabie 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 occuuing 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 least 50 years. Pseudemydura umbrina 1is a relict species, apparently little 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
1t

The population of short necked tortoises at Twin Swamps Reserve deciined from over 130
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
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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;
* adependence on:

(i) an unusual habitat of winter-wet ephemeral swamps, with suitable aestivating
(summer "hibemating") refuges nearby; and

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

« low fecuindity (fertility) and <law 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; and

< 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 prograrame);

+ management of the tortoise reserves to maintain and improve the habitat (water availability
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;

L]

public support, including an educational programme.
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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.
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3. The proposal

3.1 Need for the 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 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-rural lifestyle in close
proximity to the city can be expected 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 Materialg Dolmu More recently the T\anrtmf-m rPF{\(TTﬂQFn the need to protect the hwh

ANUYY iva e;;uAu iYiviwv avvos Lasavd

quality clay resources north and east of the Upper Swan townsxte 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 Preject descr

-
=3
=
©
=

Lot 6 Almeria Parade is located to the west of the Great Northern Highway and Ellen Brook
Nature Reserve, and north of the upper Swan townsite (Figure 1). Midland Brick have a
commercial agreement with the owners of Lot 6 to extract clay from the property.

The excavation would be for clay needed at the Midland brickworks. Midland Brick propose to
excavate the clay and rehabilitate the site within three digging seasons (a three-year period),

commencing as soon as government approvals are obtained.

The clay deposit is contained within a natural depression on Lot 6 and extends from the surface
down to an average depth of 2.8 metres. It would appear that the clay deposit extends south
across Lexia Avenue to cover part of Lot 12, which is owned by Midland Brick. The company
is currently undertaking an exploration programme to determine the viability of the c]ay deposit,
however any development of the deposit would need to be referred to the Authority for separate
assessment.

Top soil from the quarried area would be spread and mixed with sandy soils on the pxopu L) to

improve s0il texture and reduce the etfects of win d ercsicn. Some '()psol' would hc ed
around the perimeter of the excavation site io reiain drainage of disturbed areas in the rst ti* ee

years of operation.

Midland Brick is committed to progressive rehabilitation of the site. After removal of the clay,
the company proposes to shupe the area into three interconnected dams and deepen and line the
excavations with clay, to allow for the retention of about 4 metres of water (Figure 2). This is
expected to enhance the usefulness of the rehabilitated site to the property owners, who may
wish to establish an operation for the commercial production of marron or other fresh water
fish species. (As this assessment only covers the extraction of the clay, the proponents of such

a venture should refer their proposal to the Environmental Protection Authority). Natural
rainn rithin the pr r\pnn\l and from Almeria Parade is exnp nected to fill the rj_ams Qver a

A
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period of years.

Trees would be planted around the perimeter of the excavation site, to provide shade and to
screen the workings from adjoining properties and road reserves.
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The excavation and trucking operation would occur between November and May, within the
hours of 6.00am to 5.30pm Monday to Friday, and 6.00am to 1.00pm on Saturdays. Due to
the company's need to blend clays from different areas to produce a consistent material, the
frequency of truck movements is expected to vary between four and 10 truck loads per hour,
for three weeks of every five week excavation cycle. Trucks would access the site from
Almeria Parade and travel to Midland brickworks via Apple Street and Great Northern
Highway (see Figure 1 of Appendix 2),

4. Existing environment

Lot 6 is mostly cleared and developed for pasture. The proposed quarry area is part of a natural
basin which is inundated with up to 300mm of water during the winter months, and provides
summer grazing for stock.The property boundary is about 200 metres west of the fenced-off
Wildlife Sanctuary at Ellen Brook Nature Reserve.

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. Apari 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 salinga, swishbush and stinkwood,
and annuals such as sundews Drosera gigantea and Neurachne alopecuroides and at least
fourteen species of orchids.

5. Public consultation

The proponent prepared a Consultative Environmental Review document which was released
for public review in Ociober, 1990. Seven Governinent submissions and threc 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,
e a oot armannhle 1 the o tre el

the Authority determined that its assessment of the issucs was not amenable to the expedited
process, and the proposals were removed from the "expedited 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, visnal impacts and public safety were discussed.

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

6. Environmental impacts and management

6.1  Definition of the habitat of the short necked tortoise

In attempting to aderess the impact of the clay excavation 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-
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 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 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 tortotses 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 (chemical and suspended solids content), 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.

A natural drainage channel runs through the southern end of the Wildlife Sanctuary and carries
runoff waters from Great Northern Highway and farmland to the south, west and east into the
reserve (Figure 3). This situation represents a potential risk to the health of the short necked
tortoises in the Wildlife Sanctuary and an interference to their movements. Nutrients washed
into the reserve could encourage the growth of exotic species over native plants, and may lead
to entrophication 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 corner of the
highway and Apple Street, and a spillage of petroieum products or other harmful materials
could have disasuous consequences for the tortoise. Surfdee Waters emcmating from any
deter@rauon in the Gvalif y nf dmm:zt*e watf’r into the reserve, and pombl y siltason 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 into
the reserve, Water requirements for the reserve would be met by rainfall.

Surface drainage waters from Almeria Parade and Lexia Avenue, including the proposed clay
excavation site on Lot 6, presently discharge into the western side of the Wildlife Sanctuary,
before discharging into the natural drainage channel and into Ellen Brook.

In their most recent response to the Authority (Appendix 3), Midland Brick estimate that the
dams formed as a result of the clay excavation would take between seven and 10 years to fill
up, before any discharge could occur towards the Wildlife Sanctuary. Midland Brick has given
a commitment that no silt-laden run-off water would enter the Ellen Brook Nature Reserve
during quarrying activities on Lot 6. This would be achieved by eomtructmg an earth bund to
contain all sili-laden storm water within the sitc and deflect clean run-off water away from uareas
disturbed by mining and road transport. The company would also divert or modify the existing
drainage system from the Lexia Avenue catchment area (should the Department of Conservation
and Land Management wish), and would provide equipment and personnel at its cost to
complete this task to an agreed pre-arranged specification. A possible arrangement for the
modified drainage emanating from the proposed clay excavations in the area around the Wildlife
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Sanctuary is shown in Figure 4, but is subject to further discussion with affected parties (refer
to section 6.6 and Recommendation 4)

The Environmental Protection Authority believes that all clay excavation proponents in the
vicinity of the Ellen Brook Nature Reserve should carry out appropriate modifications to the
drainage systems with which their proposals interact, to ensure that the habitat of the Western
Swamp Tortoise is protected. The Authority considers that Midland Brick's drainage
modifications 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 any proposed extensions, the Authority believes this
work should be carried out within two years of approval of the proposal (see Recommendations
2 and 3) and in consultation with the Department of Conservation and Land Management, the
Swan River Trust and the Shire of Swan.

6.3 Groundwater impacts on forteise habitat

The Environmental Protection Authority is concerned that excavations arcund the tortoise
habitat area could lead to a more rapid drying up of the wet areas which represent essential

ndauviie

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.

As mentioned in Section 6.2, the proponent has been able to establish with a reasonable degree
of certainty that water levels in the main swamp habitat are principally dependant on rainfall.
The proponent concludes that the main groundwater aquifer is not a source of water for the
swamp, 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 conclusion 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 certainty is the impact of clay excavations on the perched water table within the Wildlife
Sanctuary and any future extensions. Should there be a link between the perched water table
and water levels in the swamp or other tortoise habitat, then a nearby clay excavation could
potentially lead to a reduction in the wet area available to the tortoise by interfering with the
subsurface water flow. In Figure 11 of the CER, the proponents have 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 (in most areas) commences abouf ithree to four metres below the
surface. It is generally a tcmporary 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 in 1989, monitoring of two bores in the perched
groundwater over a 12-month period showed 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). @f significance
was the monitoring of the clay pit, which showed that there was o shallow seepage back into
the pit. Groundwater levels in the vicinity of Lot 6 fluctuate between 6.8 and 7.8 metres below
the surface.

Based on topographical 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. There is the
the possibility of some sub-surface hydraulic link between land to the east (which was probably
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originally part of the tortoise habitat prior to clearing), although the potential for this 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 has submitted that the proponents’ conclusions in the joint CER
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
provides upward pressure to the swamp, thereby limiting the infiltration of water from the
swamp to the groundwater system. The Geological Survey of WA has agreed with the
proponent in that interception of the perched groundwater by the quarrying should have no
effect.

Of concern to the Authority are the impacts that the clay excavations might have on tortoise
habitat areas outside the swamp area, but within the fenced-off reserve, particularly as these
impacts were not addressed in detail by the proponent in the CER. However, the Environmental
Protection Authority considers that the proposals by Midland 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. These include a no-quarrying
buffer of 100 metres around the boundaries of the Wildlife Sanctuary and preparation and
implementation of Environmental Management Programmes (which include staged quarrying
strategies, drainage water management, groundwater protection, and rehabilitation plans) - refer
tn FPA Rulletin A4,

Based on drill data and topographical information, the proponent considers that its proposed
excavation on Lot 6 is situated in a discontinuous clay deposit in an isolated clay pan which is
not hydraulically linked to the fenced-off Wildlife Sanctuary. The site is unusual in that it does
not have an overburden layer which could allow the development of a perched groundwater
regime in the area around it. Furthermore, the excavation for clay would be to less than three
metres below the surface and the site is elevated some one to two metres above and situated at
least 200 metres from the boundary of the Wildlife Sanctuary.

Given all the above factors, the Environmental Protection Authority considers that excavation of
clay on Lot 6 is most unhkelv to interfere with the perched groundwater regime in the vicinity
of the Wildlife Sanctuary. Recommendations for a 100 metre no- quarrying buffer and a staged
quarrying strategy are not considered necessary for this proposal. However, the Authorlty
considers that the proponent should prepare an approved groundwater protection plan, as pwt
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 objective of delineating and
monitoring any perched groundwater levels and pit seepages, combined with suitable
management practices to remedy any potentially unacceptable impacts.

6.4 Rehabilitation

Midland Brick is 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 proponent should prepare an
approved rehabilitation plan as part of the Environmental Mmacr—'mpnr Programme, prior to

L LA ULAL Ll airidvaanli o

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.

11



6.5 Provision of additional tortoise habitat

In the CER, Midland Brick has suggested that there may be some difficulty in re-establishing
the existing tortoise habitat following excavation of the clay. The clay pans that the tortoises
inhabit 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 original form.

The Department of Conservation and Land Management has also indicated that, under the
current proposals for rehabilitation to a series of lakes or dams, the excavated sites in the area
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 (fenced-off) Wildlife Sanctuary is regarded by the Department of
Conservation and Land Management and the Zoology Department of the University of Western
Australia as ane 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 1s 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 {Appendix 2), Midiand Brick has indicated
that it would be prepared to assist in drainage diversion works by providing earthmoving
equipment in an equitable arrangement with the other proponents. Midland Brick acknowledges
the interest of the Department of Conservation and Land Management in acquiring the eastern
portions of nearby Lots 12 and 13, which are opposite Lot 6 on the south side of Lexia Avenue
and also adjoin the fenced-off Wildlife Sanctuary. Midland Brick own Lot 12 and is
endeavouring to arrange a land swap with the owner of Lot 13, such that this area, which
contains some remnant vegetation and has suitable soil types, could be added to the tortoise
habitat,

The Environmental Protection Authority notes the intention of Midland 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 deveiopment, drainage and rehabilitation

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 area
from incompatible developments;
* only limited future urban development will occur in the Upper Swan locality, due to the
A
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« the Department would most likely not support the subdivision of ex1st1ng 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 incompatible with the clay excavation operations and
possibly prejudice future long term planning options for the locality; and

« 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 Swan Shire Council, Environmental Protection Authority and the
Department of Planning and Urban Development. The strategy could be based on
transforming the excavation sites into a wetland system surrounded by compatible
recreation and tourism developments.

The Authority notes the proponent's commitment to consult with planning authorities 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. Midland Brick is also
committed to establishing an inter-company liaison mechanism to enable a coordinated approach
between all three proponents with respect to addressing potentiai cumulative operational effects
and overall rehabilitation goals.

The Authonty cons1dcrs that the proponents of all clay excavations in the Uppt‘n Swan locality,
inciuding Midland Brick, should jointly preparc a regional development, drainage an
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 4).

6.7 Groundwater impacts generaily

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 safegnards 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 privaie wells. The
proponents should monitor private shallow wells and make good any supplies if they were
affected.

The main %uperﬁcial groundwater aquifer is situated about seven metres below the surface, and

well below the level of the plastic clay which the proponent wishes to excavate (maximum of
four metres). In the CER| the proponent alse points out that it is uncommon for r‘lav excavation
10 occur below the water table because of 1o glstlcal difficulties. Excavation of wet plasuc 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 would need to be blended with higher quality clay to be of use.

In response to issues raised (Appendix 2), Midland Brick have stated that dewatering of the
groundwater would not be conducted. Water for dust suppression purposes would be normally
be loaded at Midland (brickworks) and trucked to the clay pits. Some water might be extracted
from ihe company's storage ponds at Copley Road, but only when there is a surplus requiring
disposal. The only equipment to be refuelled on site would be unlicensed machines such as
excavators, dozers and scrapers. All wastes would be returned to Midland for disposal and no
fuels or lubricants would be stored at the clay pits.

13



The Environmental Protection Authority considers that Midland Brick should prepare an
approved groundwater protection plan as part of the Environmentai Management Programme,
in consultation with the Water Authority of Western Australia, prior to the extraction of clay on
Lot 6. The plan should outline procedures to be used by the proponent to protect the quality and
quantity of groundwater from the impacts of the clay excavation and earth moving 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 impacts

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 pxopuueuts indicate that the excavation scason
encompasses the summer months, for up to 12 hours per day, & days per week, although itis
unlikely that all proponents would be operatm g at the one time for this period.

The excavation and trucking operation would occur between November and May, within the
hours of 6.00am to 5.30pm Monday to Friday, and 6.00am to 1.00pm on Saturdays. Due to
the company's need to biend clays from different areas o produce a consistent material, the
frequency of truck movements is expected to vary between four and 10 truck loads per hour,
for three weeks of every five week excavation cycle. Trucks would access the site from
Almeria Parade and travel to Midland brickworks via Apple Street and Great Northern

Highway (see Figure 1 of Appendix 2).

The clay excavation proponerts recognise that noise control and minimisation is a prerequisite

to commuunity acceptance and would incorporate a range of routine management practices to

reduce the potential for noise disturbance, including:

+  strategic placement of both topsoil and overburden siockpiles to shield near
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 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 season; and

» 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.

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. North-easterly winds, which
would tend to transport d dnget in the direction of the UDpCI‘ Swan townsite, are mm(* strong and
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frequent during this time. When the clay is dry, dust pollution could oceur from worked
surfaces within the pits, unsealed access tracks, and stockpiles of clay, overburden and topsoil.
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However, previous clay excavation experience by the proponents in the area indicates that dust
is unlikely to be a probiem, due to various factors which include:

+ 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
require long service roads;

« major sources of dust are easily controlled using a watering truck;

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

+ 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.

To some extent, the noise impacts on Midland Brick's proposed excavation on Lot 6 are
reduced by distance from most residences. The more densely populated Upper Swan townsite
is located about 1km south of of Lot . The nearest residence is located on the adjoining Lot 5,
some 200 metres from the proposed excavation site. Seven residences are within 500 metres

and 16 residences within 1km.

In their response to submissions, Midland 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. Midland Brick is aware of public sensitivities regarding noise and dust
issues in the area around the corner of Apple Street and Almeria Parade. The company has
developed management practices over the years of operating in this area from a nearby clay
quarry in Railway Parade, which are designed to prevent undue disturbance to the Upper Swan
community. These practices include:

«  rigid adherence to track watering and road washdown at the entrance to each site; and

+  resiriction of haulage operation hours and the limiting of truck speeds to 30km/hr within
200 metres of the main intersection.

The most likely source of dust emissions is from working areas and the access track when
traversed by trucks and machinery. The company considers it essential to wet haul roads and
work areas to control the dust situation. In the past, the company has not found it necessary to
use hydro-mulching to control dust. Apm- from the fopsoﬂ to be removed prior to mining, thr*re
overburden 10 be umvc—u (111(1 stockpiled, hence dusi from this souice at Lot 6 is
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To minimise the impact of the proposal on the area, the company has stated that every effort
would be made to complete clay removal from Lot 6 within three excavation seasons.
Furthermore, full scale development of their other clay excavation proposal at Lots 21 and 22
Apple Street would be delayed until removal was complete.

Midland Brick has identified their Raw Materials Manager as the person responsible for the
momtormg and management of environmental impacts associated with the proposal, including
the contact person for the public and government depariments, management of public
complaints, and compliance with conditions and commitments. The company has stated that
about four weeks prior to the start of operations it would notify the Environmental Protection
Authority, the Shire of Swan and local residents living within 500 metres of the site boundary
who may be potentially affected by the proposal.
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The flat terrain of the area, coupled with the extensive clearing of vegetation in the past, means
that the proposed clay excavations would be visible to local residents and traffic. The proponent
points out that the flat terrain could be advantageous to some extent, in that the pit faces would
be generally excluded from view because they would be below ground level. However the
proponent recognises the potential of the excavations to impair visual quality of 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 quarry, in addition to the final rehabilitation plan, Midland Brick
have indicated that trees would be planted around the perimeter of the excavation site, to
provide shade and to screen the workings from adjoining properties and road reserves.

The Environmental Protection Authority considers that noise, dust and visual impacts from
Midland Brick's proposed clay operation on Lot 6 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 believes the proponent should prepare,
implement and regularly 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
respongible 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 mosquito breeding management

Some of the clay pits would be in close proximity to residences, particularly 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.

In response to these issues, the Midland Brick indicate that they have had discussions with the
health surveyor from the Shire of Swan. To preclude mosquito breeding, it has been
recornmended o the company that they maintain relatively sharp edges in the rchabilitated pits
and that the sides are free of vegetation, to minimise the area of sheltered water that the
mosquitos breed in. According to the proponent, this would be readily accomplished in the clay
pits during their operational life.

The company has s
condition and is supplemented by an internal electric fence. A padlocked gate would be
provided at the access point. In regard to provision of alternative recreational areas to encourage
local children away from the quarry, Midland Brick has held discussions with officers from the
Shire of Swan and has committed funds to enhancing facilities which exist within the area.

n tatad
i A%

at t public access is presently restricted by boundary fences in good

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 Programme.

6.16 Aboriginal sites

Through a literature search the proponent identified an Aboriginal site of archaeological
significance which is located about two 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 areas around Elien Brook Nature Reserve.
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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 Aboriginal Sites has suggested that a survey of such sites should be
carried out prior to approval, and it may also be desirable to carry out some 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.

7. Conclusions and recommendations

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 ne adverse impacts on
the tortoises and their habitat. It is only after detailed study that the Aunthority
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:

Recommendation 1

The Environmental Protection Authority concludes that the proposal by

Midland Brick to quarry clay on Lot 6, Almeria Parade, Upper Swan, as

outlined in the Consultative Environmental Review and subsequently modified

during the process of inieractiion beiween 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:

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

. management of drainage waters;

. proieciion of groundwater resources;

. rehabilitation of the guarried area;

. noise, dust, and visual impacts from the quarrying operations; and
. public safety and management of mos#quito 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

and the Environmental Protection Authority's recommendations in this report.
Any approval for the proposal should be for a maximum of five years from the
time of commencement,
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A drainage management plan should be prepared to protect the habitat of the Western Swamp
Tortoise at Ellen Brook Nature Reserve from external surface water drainage impacts affected
by this proposal.

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 Swan River Trust and the Shire of Swan, Midland
Brick should prepare a drainage management plan as part of an Environmental
Management Programme to the satisfaction of the Minister for the Environment
on advice of the Environmental Protection Authority. This plan should enable
the proponent to:

. monitor drainage to detect, report on, and manage any drainage impacts
on the Wildlife Sanctuary for the Western Swamp Tortoise at Ellen
Brook Nature Reserve;

. remedy any unacceptable drainage impacts on the Wildlife Sanctuary
caused by this proposal;
. detain all drainage waters on site during the life of the clay excavation

operation, so that they do not enter the Wildlife Sanctuary at Ellen Brook
Nature Reserve nor create an unacceptable impact elsewhere; and

. divert all drainage waters from the castern end of Lexia Avenue from
entering the Wildlife Sanctuary 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.

A comprehensive environmental management programme should be prepared to enable the
proponent to detect, report on and manage any impacts on the environment, particularly the
habitat of the Western Swamp Tortoise at Ellen Brook Nature Reserve,

quarrymg activities and fo!!owing consultation with the appropriate
government authorities, Midiand Brick should prepare an Environmental
Management Programme to the satisfaction of the Minister for the Environment
on advice of the Envircnmental Protection Authority. 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 shouid be
1mplemented and periodicaliy reviewed to the satisfaction of the Environmental
Protection Authority. Details to be prepared as part of the Epvironmenta!l
Management Programme should include, but not necessarily be limited to:

. drainage management (see Recommendation 2);

. groundwater management and protection;

. progressive rehabilitation of the site;

. procedures to minimise neise, dust and visual impacts associated with

the quarrying and transportation operations;

. periodic reporting of monitoring results, and

. consequential changes to project management to remedy unacceptable
environmental impacts.
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The timing of the preparation and review of the Environmental Management
Programme shouid be to the satisfaction of the Environmental Protection
Authority.

Recommendation 4

The Environmental Protection Authority recommends that Midland Brick
should contribute, to the satisfaction of the Environmental Protection
Authority, to the preparation of a regional development, drainage and
rehabilitation strategy for the Upper Swam Locality, 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, such that a plan can be prepared
within two years of approval of this proposal.

The Authority considers that any appu")vaz for the proposal based on this asscssment should be
Iimited 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 tlme further
consideration of the proposal should occur only following a new referral to the Authomy

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 p10v1510n for such changes, where it can be
shown that the Luau;:,cs are not 111{5}.}!' to have a Sz&uxucaln effect on the environment.
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Appendix 1

Environmental management commitments
by Midland Brick Pty 1.td



The proponent hereby commiits itself to the overall environmental management and
rehabilitation philosophy outlined in the Consultative Environmental Review and subsequent
modifications as outlined in Appendices 2 and 3 of this report. In specific terms, this means the
proponent will;

O}

(i)

(111)

{(vi)

(viii)

(ix)

Consult with Planning Anthorities 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.

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.

Imiplement the management techniques described in both Sections 5 and 6 of the CER 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 crosion of working areas and stockpiles and consequent silt transport to

local drainage; and

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

Implement routine surveillance of the quarries at regular intervals throughout the year to
assess the critical parameters identified in the monitoring program.

consuliation with the Environmental Protection Authority.

Comply with excavation licence conditions negotiated with the Shire of Swan and in

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

During the mining activity, no silt-laden run-off water will enter the Ellen Brook Nature
Reserve from Lot 6.

Undertake progressive restoration of the pits during the clay excavation at the site, to the
greatest extent possible.

Prepare an Environmental Monitoring and Management Programime to the satisfaction of
the Environmental Protection Authority prior to commencement of operations at the site.
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MIDLAND BRICK COMPANY PTY LTD
LOT 6 ALMERIA PARADE

Responses to Questions and Comrments 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 our proposed clay excavations at Upper Swan. The
company is confident that the principal issues have been satisfactorily addressed to enable

on-going assessment and approval of this quarry operation.

QOur responses follow the same format and numbering sequence as the EPA list.

Noise, Dust, Visual and Safety Issues

%
e

-
b
o &
2]

A

(ii) 500 metres

(ifi) 1000 metres

of the boundaries of each clay mining proposal?

The following house counts' have been interpreted from aerial photography flown on
4/1/91 (scale 1:20,000). For Lot 6 Almeria Parade, the actual number of houses in the
1,000 metres category may be slightly higher because the aerial photography obtained only
extended approximately 700 metres north of this site. However, the density of residential

development in this area is known to be low.
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Lot 6
Almeria Parade
1 0 - 100m 1
(i) 100 - 500m 7
(1if) 500 - 1,000m 16

Midiand Brick has been operating clay quarries in the Upper Swan area for many years
without public opposition. The company has been very receptive to feedback from local
residents and believes that the operational experience which has been accumulated enables

a confident approach to these additional proposais.

For comparative purposes, a similar house count has been conducted for the company’s

clay excavation area between Copley Road and the Swan River:

0-.100m 4 houses
100 - 500m 49 houses
500 - 1,000m 103 houses

1re sengitive than the Almeria

On the bagis of these figures,

jer]
73
=

Parade proposal. However, excavation has been in progress in this latter area for the last

8 years without undue disturbance to the nearest neighbours.

Qz, What noise and dust limits will the proponents be operating to - refer {o page
45 in the CER. Will monitoring be done to ensure operations are within these
fimits? How mam; guarries esch

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 fo noise and dust impacts?-

Pa6.

(i) Noise and Dust Limits

It is the intention of Midland Brick to operate this clay quarry within noise and dust limits
which can be tolerated by the local community with minimal inconvenience. The company
believes that its vast experience in the Upper Swan locality, coupled with the fact that
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excavation and transport operations are conducted with company equipment operated by
employees (i.c. as opposed to transient contractors), will be of benefit in ensuring the
operations are conducted within acceptable fimits.

Operation of the Almeria Parade site will involve trucks passing in close proximity to the
residential area at the corner of Apple Street and Railway Parade. The company will
rigorously adhere to specific management technigues that are designed to prevent undue

noise and dust disturbance on the Upper Swan community. The principal techniques

include:
. Rigid adherence to access track watering and road washdown at the entrance to
each site.
. Restriction of haulage truck operations to the hours of 6.00am to 5.30pm

(Mondays to Saturdays) and limiting the speed of trucks to 30km/hr within a
200m distance of the Apple St/Railway Pde. intersections.

Notification of neighbours who may potentially be affected would be conducted by the
company approximately four wecks prior to the commencement of operations. This

nf
UL
would involve a 'letier-drop' to all residences within 500 metres of the site's boundaries

advising the following information:

. The nature of the work and the period(s) over which the excavation campaigns

are proposed to be conducted;

. The company's objectives in terms of minimising noise and dust emissions to

within realistic and achievable levels;

. The contact details of the appropriate company officer to whom any concerns or

objections should be raised.

_— " oo . R T3 S - i .
ific shire of Swan and the BFPA would aiso 0 advised of ine impendaing programme as it

is acknowledged that some residents may prefer not to liaise directly with the company.
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(ii) Truck Movements

The duration of activities in any excavation season and number of truck loads removed
from the Upper Swan sites on any day will vary in accordance with the characteristics of
the materials encountered during the mining operation and demand for raw materials to
supply bricks. Also, to achieve the desired clay consistency it is necessary to
simultaneously extract similar sedimentary formations at other pits and blend these
materials at our Midland complex. As a general rule, between 4 and 10 truck loads per
hour will be required from these locations at random for an average of approximately three

weeks of each five week cycle during the period 1 November to 1 June.

To minimise the impact on this district every effort will be made to complete clay removal
e T s

from Lot 6 Almeria Parade within three excavation seasons (full scale development of Lots

21/22 Apple Street will be delayed until this has been achieved).

(ii1) Wind Data

April 1991, Summary statistics are presented in Tables [, 2 and 3.

Consideration of the data in Tables 1 and 2 reveals that:

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.

. December and April may be considered as the optimum months (October and
November are alsc favourable but it is unlikely that access would be pessible due
to wet soil conditions). Obviously, soil moisture content would be higher carly
in the excavation season, with a consequent reduced dust generation risk.
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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. Fortunately, the residential density due

west of the site in the immediate vicinity is extremely low.

Table

Analysis of North-Easterly Winds During Potential Excavation Season

North-Easterlies Oct Nov Dec Jan Feb Mar Apr May

Maorning winds % Qccurrence 13 13 14 15 15 19 17 30
{0800 hrs} Wind Strength:

% 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 % Cccurrence 4 2z 3 4 4 & 5 i0
{1500 hrs} Wind Strength:

% moderate, 11-20km/hr | 28 50 33 25 25 23 20 29

% Strang, >20km/hr 0 ¢ 0 g o] 0 20 0
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* Table 2

Prevailing Wind Directions

Oct Nov Dac Jan Feb Mar Apr May
Marning E.NE E,SW E.SW E.SW E E,NE E,Calm NE
Afternoon SW SW Sw SwW SW SW SW SW, W
Notes: Prevailing wind {or winds) detined as % occurrence equal 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.

Tabie 3

Analysis of Basterly Winds During Potential Excavation Season

Easterlies Oct Nov Dec Jan Feb Mar Apr May
Morning Winds % Occurrence 20 21 26 28 38 209 20 12
(0900 hrs) Wind Strength:
% Moderate, 11-20km/hr | 38 30 34 39 32 24 30 24
% Strong, >20km/hr - 41 . .44 38 39 45 52 45 40
Afterncon Winds % Occurrenca 10 10 9 12 18 18 15 12
{1500 hrs) Wind Strength:

% Moderate, 11-20km/hr | 30 32 36 33 33 39 27 25

% Strong, »>20Kkm/fhr 20 21 12 17 28 22 20 17
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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 levels? -P42,

There 1s no overburden at this site and Midland Brick will employ hydraulic excavators to
load the clay into trucks. Dozers will be used to recontour the site during progressive
rehabilitation because they are more suitable for this purpose and the site is toc small for

the economic use of scrapers.

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

their selection?

The access point and transport route for this excavation proposal is shown on Figure 1.
The objectives in selection of access are to avoid passing through built-up areas via
secondary roads, keep to existing sealed roads as far as possible and to enter Great
Northern Highway via approved intersections.

4]
3]

Mining and trucking aclivities should be restricted to something less than
daylight hours. Are the proponentis prepared to commit to specific operating
days and hours, to allay any concerns of affected residents?-P42 & 53,
Could the life of each pit be reduced by excavating for longer periods of
time?

Midiand Brick proposes to operate this quarry betw
eduction in operating hours would tend to reduce the efficiency of mining under the

company's existing operational regime at the Works.

Whilst the Almeria Parade site is relatively sensitive because of the transport route via
Apple Street (the corner closest to the residential area), it should be noted that the company
has been operating past this corner since 1981. Indeed, the previous operations west of
Rarlway Parade (refer to Figure 1} were more sensitive because irucks utilised the Railway
Parade/Apple Street intersection and had to cross the railway, which tends to 'rattle’ the
trucks. During the first five years, operating times were between 5:30am - 5:00pm.
Following minor complaints, these times were changed t0 6:00am - 5:30pm from about
1985 and this has apparently been acceptable to local residents.
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Q6. Most of the clay pits are within reasonabie proximity to residences and are
likely tc be left open for a considerable period of time, prior to finatl
rehahilitation. Are the pits likely to be a breeding ground for mosquitos and
-any other public health nuisance? (f so, how are these impacts to be
managed? The presence of large expanses of water could also atiract
younger members of the population. What measures do the proponents
intend carrying out te exclude and discourage children and other members of
the public from using the area? Are the proponents prepared to assist the
local community in providing alternative recreation areas (e.g. parks) for

children away from the site?

Discussions have been held with a health surveyor from the Shire of Swan in relation to
the mosquito issue. There is recognised potential for 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 <;harp edges (i.e. no shallow water areas where small

pools may form as water level

vegetation which would otherwise provide sheltered water. This will be readily

accomplished in the clay pits during their operational life.

Ultimately, the lakes formed during the rehabilitation programme will be re-contoured at

the sides to minimise mosaquito breeding risk. The lakes conld also be stocked with fish,
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To exclude public access {especially children) to the site, a padlocked gate will be provided
at the access point. The existing boundary fence is in good condition and is supplemented
by an internal electrified wire, which provides adequate security.

viidiand Brick has held discussions with officers from the Shire of Swan and funds have

been committed to enhancing facilities which exist within the residential area.
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Short-Necked Tortoise Habitat Generally

Q7. Only 20 to 30 short-necked tortoises exist in the EBNR. The Zoo considers
that this number is critically fow for the survival of the population. 1t is
understood that only minor environmental disturbances have caused the
virtual loss of the whaole tortoise population at the Twin Swamps Reserve,
estimated in the mid-1960's tc be over 100. There is insufficient evidence in
the CER to conclusively show that the proposed operations will have no
impact on the fast surviving short necked iarioises (see conflicting

statements on P30, 38, 38).

Whilst it would appear that on the balance of probabilities there is negligible risk to the
tortoise swamp habitat from the proposed clay excavations, in the Upper Swan locality, it
is accepted that there is insufficient evidence to remove all uncertainty 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 lateral continuity of the shallow groundwater needs to
be clarified on a case-by-case
The clay deposit at Lot 6 occurs at the surface and incident rainfall drains as surface flow
to the local drainage system along Lexia Avenue. The fact that this site does not have an
overburden layer which could allow development of a perched groundwater regime
indicates that there is negligible risk of affecting the nearby tortoise habitat.
a8, A major problem with the CER is that discussion of the habitat of the tortoise
is confined to the swamp (a restricted clay pan area} which covers only about
30% of the important habitat area of the short necked torteise. 13% of all
tortoises 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 becausc 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.
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Given the fact that tortoises exist outside of this clay pan (data which we have only

in terms of current habitat protection requirements.

Q9. An extension to the existing {(fenced-off) reserve may be required to help
increase the numbers of short necked iortoises. Earihworks 1o ciose and
divert the exisiing drain to an area outside the reserve is essential to
improving and protecting the quality of water in the habitat area.
Hecontouring 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?

Midland Brick would be prepared to assist in drain diversion works etc. by providing

earthmoving equipment in an equitable arrangement with the other proponents.

In regard to extending the existing (fenced-off) reserve, CALM has an interest in acquiring
a portion of land owned by Midland Brick that is adjacent to the reserve, as well as some
land owned by another landholder. Midland Brick is endeavouring to arrange a land swap

which will facilitate achievement of CALM's abjectives for expansion of the reserve.

Q10. is the Lot 6, Almeria Parade deposit part of the original habitat occecupied by
the short necked tortoise? What is the potential for excavation of this site io

impact on the habitat of the toriocise?

The Lot 6 Alineria Parade deposit was quite likely part of the original habitat occupied by
the short-necked tortoise in the Upper Swan area. It is assumed that the criginal torteise
habitat was relatively extensive in comparison to the present habitat within the nature

reserve (see response to question 11, below).

wi

Excavation of Lot 6 Almeria Parade is not considered to pose a threat to existing tortoise
tat b the 1o ted clay pan; it i
is linked to the nature reserve. It has been further isolated by drainage works associated
with road construction and land subdivision for agricultural pursuits.
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Q1. Figure 8 shows most of the estimated original swamp habitat (for short
necked torteises) lies east of the swamp. What is the basis for this
delineation? Why is this are not favoured as a logical exiension of the
habitat for the short necked tortocise as opposed to fand south and west of

the current fenced off area?

In Figure § of the CER, the basis for delineation of the ‘original’' swamp habitat is
essentiaﬂy 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 Elien 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.

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 § could have supported

suitable habitat for the short-necked tortoise. It is low-lying and would have been poorly

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.

It is assumed that land to the east of the nature reserve is not favoured by CALM as an
xtension of the habitat because of the position of Great Northern Hwhway Land to the

criith and weet which ic nre C‘ﬂi”x‘i}‘i haina © raeted for inclng ithin i iTe TECSETE
ST allll VW vou, WLLICLL 1S Privotdlug USriilg, L4 BARAL 101 LLLVLLAA)LVLL WAL I..ll\/ Lxu» 1CHUIYL,

has the advantages of:
e some native vegetation is still present in these areas, and

. there are no physical barriers {outside CALM's control) to inciusion of these

areas within the nature reserve,
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Surface Water Impacts on Tortoise Habitat

Q12. Since the tortoise is well known to inhabit 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 does not enter the habital of the

tortoise?-P47.

To ensure that discharged pit water and runoff water from the site does not enter the
tortoise habitat (existing and proposed), Midland Brick propose to modify drainage
patterns at the site wherever there is a risk that surface water from disturbed areas would
flow onto tortoise habitat. This could be achieved by conducting appropriate drainage
diversions, in consultation with CALM, to ensure that runoff is directed to areas which do

not represent potential tortoise habitat.

In view of the changes that are proposed for the nature reserve {e.g. drainage diversions
and expansion of the reserve arca with the new areas to be recontoured), it is premature to
consider detailed drainage management requirements for each excavation proposal.
Drainage management will be resolved prior (o excavation, in accordance with the

requirements of the EMMP (refer to question 34).

Q1s3. What options are there for diversion of the drainage channel away from
EBNB f # is necessa

necked tortoise? Couid the proponenis assist in this regard?-Fig.5.

Apparently, CALM is 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 norih-eastern corner of the tortoise
habitat.
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The latter option appears to be the most economic and practical of the three 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.

Midland Brick would be prepared to assist in drain construction by offering earthmoving

machinery similarly to the offer under question 9 above.

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

affect the ioricise 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.
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confluence of Ellen Brook and the Swan River. It would only be a pipehead dam and the
constraints of nearby residential Iand 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.

Ground Water Tmpacis on Shori-Necked Tortoise Habifat
VWhat daia has been used to show the presence and depths of perched water
tables and groundwater table levels?-P26. Does the perched groundwaler sit

on the plastic clay zone to be mined? If it does, won't the mining of clay
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cause these perched groundwater pockets or lenses to drain inte the
excavation? |If such a scenario is possible and happens, wouldn't this affect

the water levels in the current and future tortoise habitat areas?

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 (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 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 1n 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.

The locations of menitor bores instalied by Midiand Brick are shown on Figure 5, along
with dates of installation and the initial monitoring period. Only shallow bores were
installed at Lot 6 Almeria Parade because excavation at this site will be restricted to a
shallow depth and there is already a deep Water Authority bore at this site. The bore logs
generally recorded strong 'grey' clay from the surface to about 3.5 metres, with the
exception of Bore § which has 1.5 metres of coarse sand overlying the clay. Midiand

Brick's initial exploratory drilling encountered permeable coarse sands underlying this

The shallow monitor bores demonstrated that this deposit does not contain perched
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groundwater as they were essentially dry holes. This is consistent with the nature of the
clay, which would tend to act as a strong ‘aquitard’. Sediments at the base of Bore 8 were

moist initially, but the bore did not contain 'free-standing’ water.

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.

"

Towever, this would only affect water levels in the current and future tortoise habiiat areas

if the following circumstances apply:

. that surface water levels in the tortoise habitat areas are maintained or augmented
by the presence of shaliow 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

perched groundwater are very much the exception. This is supported by the monitor bore

data.

Q16. Land east and south of the EBNR could be hydraulically linked to the tortoise
tiabifat area. For exampie, data presenied on P35 and Figure i1 shows a
potential fink between the perched water tabies and the current and future

and Figure 12 shows the psrched groundwstsr lavel is

T S e S F R P LT

the water levels in the habitat areas are independent of the proposed
excavalions, then any mining east and south of the current and proposed
extensions to the tortoise habitats should be progressed with great caution.
Are the proponents prepared to make a commiiment not to mine within a
specified distance from the reserve without further invesiigations and the

approval 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 cccur unless proven to pose no

risk to the tortoise habitat.
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The proposed excavation area on Lot 6 is more than 100 metres from the existing nature

nld ha wxyithin 10 metra
iU U0 Wil
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uic W iid
excavation will most likely be completed in 2-3 years. It is expected that monitoring of the
first year of operation at this site will confirm that there is no possible impact on the

tortoise habitat (existing or future).

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,

reserve, creeks sand drain.-P.28.

A schematic cross-section is provided in Figure 6 (see Figure 5 for the approximate

location).

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 established prior to mining to ensure this doesn't happen.

The exploratory drilling and the monitor bore data clearly show that the clay Iaver 1o be
p j; g Y y iy

[®3Y
~—

miined 1s located more than two metres above the permanent water table (Figure

Q13, Detail on the presence and lateral continuity of the perched water table
seems critical in achieving an understanding of the hydrology of the lortoise

habit

et

o 1
fga, £

-
(=3

i1

assist EPA in evaluating these proposals?

Additional data from the groundwater investigations conducted by Midland Brick is

provided under question 15 above and on Figures 5 and 6.

%)
X
o

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

sedimenis of the swam

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



Page No. 17

swamp and the fact that it 'holds' water so cffectively once rainfall has ceased. Note that

the swamp is bounded by 'drainage-depressions' on the northern side (Ellen Brook) and

~ el o e o
to tne west, souti-

Y S

est and south (nature reserve dramn). 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 underiying deep water table, or
. heorizontal sub-surface drainage to the adjacent 'drainage-depressions’.
Q21. What is the source of water for dust suppression and dees this affect other

waier users in the area?

Most water for dust control is loaded at Midland where there is a fast-fill facility (1 fill per
5 minutes) and trucked to the clay pits. Water is sometimes extracted from the company's

Copley Road storage ponds, but only when there is a surplus requiring disposal.

Q22. The superficial aquifers of the area directly recharge the Leederville
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 diesel or oil spiliage does not contaminate tha aquifer?

The only equipment which needs to be refuelled on site are unlicensed machines, e.g.

excavators, dozers and scrapers. All licenced vehicles are refuelled at Midland. Midland

Brick's fuel truck 18 fitted with vacuum extraction equipment and all wastes are returned to

Midland for disposal. No fuel or lubricants are stored at the clay pits.

Qz3. Do the proponents intend to monitor private well levels prior, during and after

aL =1

the pits?

o gauge and manage the impact of dewalering of

No. Dewatering of groundwater will not be conducted.
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Rehabilitation

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

will the work be carried out?

Midland Brick's clay extraction proposal is on land that is privately owned and leased to
the company. Accordingly, rehabilitation of the sites will be to the satisfaction of the
present landholders in line with existing agreements, as well as to the satisfaction of the

Shire of Swan under the terms of the excavation licence (pending).

Q25. Given a swell factor of 35% for over-burden, how quickly does the material
settie down to a stable surface following rehabilitation of the pit? What

restrictions on land use are there after rehabilitation of the pits?

Experience with other restored pits indicates that the backfilled overburden provides
suitable foundations for agricultural purposes in approximately 12 months. The land
would not be suitable for building purposes in this time unless stringent compaction

11 1 Wanl B limag memanoa TLSIel ~ ~
specifications were adhered to u.ululb the backfilling 1g proCess. vy itnOut Cof

p&Ct 1011, it may

take many years (5-10) before backfilled areas could be used for building upon, althcugh

it 1s believed to offer suitable foundations in the long term.

Qz26, Midiand Brick's proposal on the corner of Apple Street and Great Northern
Highway is not considered shert term (8 years!}) and
iighway, is exposed io constant observation by ihe public., The area may
require special rehabilitation treatment, such as sequential rehabilitation
after excavation, screens of trees and strategically placed overburden

stockpiles, to minimise visual impacis-P17,
Not relevant to this proposal.
G27. Do the proponents intend to hydro-muich overburden stockpiies which are not

put back (rehabilitated} in the same season to minimise dust and visual

impacts?-P46,
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Midland Brick has not found it necessary to use hydro-mulching to control dust and the
company has generally operated on the principle of returning overburden to the excavation
within the shoriest possible time. As there is no overburden to be removed prior to clay

excavation at Lot 6, this issue is not relevant at this site.

It is mainly vehicle movement which ‘powders’ the ground surface and causes dust
emissions, therefore wetting of haul roads and work areas is essential to ¢ontrol this

situation.

Q28. EPA would prefer a commitment from proponents to progressively restore the
pits to a landform with an enhanced aesthetic appeal, to the satisfaction of

EFPA.

Midland Brick is committed to undertake progressive restoration of the pits during clay

excavation at this site, to the greatest extent possible.

Qz29, Some setback requirements near property boundaries could possibly be

eliminated in a regicnal rehabilitation scheme, to allow efficient utilisation of

- ey

the clay resouice and renabiiitalion to wetiands-P58. What pro-active work

fié Cciay iesource a
have the proponents carried out {o introduce a regional rehabiiitaiion

strategy for the areas being mined in the Upper Swan Valley?

Discussions will be held with the landowners, the Shire of Swan and adjoining property

a%
=B

owners during the excavation programmes o explore the opportunities of reducing some

o
resouroe).

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 North-East Corridor,
north of Midland. Discussions were held with Mr Tim Aurett who advised that the

oy 3 s e - le, Yo 13 b I i that t} H,A.-?.i— IS PR iy
FLUCLUre "la,'.lnll‘g CXCITISC 18 pf@ﬂmﬂnﬁry Oﬂiy, anda tnat i€ arca wouila 1 n avaiiabie

for clay excavation because of the scarcity of this resource. In the long term it should be

assumed that the area may be more intensively developed. However, this is not likely to
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occur for at least 25 years. The recently released Discussion Paper on planning options

for the North-East Corridor shows the future usage of the Upper Swan locality as Rural,

ehabilitation of the area with a mix of lakes and recontoured land would be consistent
with future urban development intermingled with open space for passive recreation. The
ith Planning Authorities, as required during the
lifetime of the excavations, to ensure compatibility with Iong'term plans for the area.
However, as the site is privately owned, Midland Brick's main objective in rehabilitation

planning is to fulfil the requirements of the existing owners.

An amenity lake in this context refers to a clay pit which has been recontoured to form a
basin that collects and holds water. Its primary purpese 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.

Q31. The proponents should keep in mind the resquirements of the Aboriginal

Heritage Act. -P26. Do the proponents intend consulting with traditionai

H PUG PPy § + prppy 3
landowners as well 28 current cnes? Will 2 surve of snificant
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archaestogical and ethnographic interest be carried out?

In response to a letter addressed to the company's environmental consultant from the
Swan Valiey 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
appreach was made at the suggestion of the WA Museum, because at the time, Robert

: o : " s
Bropho in particular, had indicated a reluctance to consult with any of the practising

Liv. W

ethnographic/archaeological consultants in Perth.
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A follow-up consultation attempt will be made once environmental approval is granted,
with the objective of establishing the need for a detailed ethnographic/archaeological

survey to satisty the requirements of the Aboriginal Heritage Act.

Other Rare Species Impacts

ALM notes the exisience of declared endangered flora Hydrocotyle

-~ ®ow

0
w
[\

lemniodes {Agueatic pennywart}. No meniion of this species occurs in the

text. Does rehabilitation lend itself to propagation of this species?-P21,

Q33. CALM does not mention the shield shrimp. What is the distribution of this
species? Does renhabilitation of the ciay pits iend itseif to the propagation of

this species?-P22.

No further investigations have been 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

Environmental Monitoring and Management Programme {(EMMP)

Q34. Management practices {P43&56) shouid be prepared for each proposal and

either made as commilments or incorporated initc an EPA - approved EMWMP.

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

commencement of operations at the site,

who 1s responsible for:

. preparation of the EMMP;

. compliance with conditions and commitments of the proposals;
. contact for the public and government departments;

. monitoring and management of environmental impacts;

» management of complaints from the public.
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Appendix 3

Clarification of proposal and drainage modifications, January,
1992
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Midlund Brick Company Fiy Lid AC. D68 574 244

& January, 1991

'NWRUNMENTALPPGTFﬂﬂUh!AUTHHRWV

JG/aem/1.226 : S

The Chairman -6 JAN

Environmental Protection Authority

1T Mount Street L

PERTH WA 6000 e Mg }ﬁli?ﬁiL, g

Altention : Mr S Sadleier o
|
! Dear Sir

Re : Clav Excavation Lot 6 Lexia Street, Upper Swan

The following information is provided to clarify isgsues

discussed at our site meeting on 18.12.97.

1. To minimise the impact on the local community, we
intend to complete the proposed development within
three digging seasons instead of the original five
years schedule,

|

2. Midland proposes to operate this excavation and
trucking activity between the hours of 6.00 a.m. to
5.30 p.m. Monday to Friday and 6.00 a.m. to 1.00 p.m.
Saturdays with no additional activity outside these
timeframes.

3. As the top of ground water aquifer fluctuates between
6.8 and 7.8 metres below the surface and excavation

\ depth will not exceed 4.0 metres, no mining will occur
| below the water table.

i

5 4. The annual surface walter vield for this catchment is

Bassetl Kol
Middie Swin G056 Teiephone: (U 274 5
Western Aastralia Facsimile: (09) 274 6057 Co Facsimiles

estimated at 55,000 cubic metres and the bulk of this
now enters the Ellen Brook Nature Reserve from
constructed drains within the Lexia Street Road
Regerve. Dams formed during the excavation process
will have a maximum storage capacity of 150,000 cubic
metres and a predicted annual loss of 35,000 cubic
metres from evaporation and additional 1nd terminate
guantities from seepage through the Dam linings.
Therefore, it may take seven to ten years to £ill the
Damg from this catchment and no water will enter the
Ellen Brook Nature Reserve from Lot 6 during this
period. Should these Dams eventually f£ill and
overflow into the existing road drains, this flow will
be insignificant in comparison to existing runoff
volumes entering the Ellen Broock Nature Reserve.
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.Midland Brick Company Pty Ltd commit that, during the
mining activity, no silt laden runoff will enter the Ellen
Brook Nature Reserve from Lot 6. This will be achieved by
constructing an earth bund tc contain all silt laden storm
water within and deflect c¢lean runoff away from areas
disturbed by mining and rTocad transport. Should the
Department of Conservation and Management wish to divert or
modify the existing drainage system from this catchment,
Midland Brick will provide eguipment and personnel at its
cost to complete this task to an agreed and pre-arranged

specification.
Yours faithfully

MIDLAND BRICK COMPANY PTY LTD

g _GLUCINA
Raw Materials Manager

>l
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