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Summary and recommendations

This proposal, by Browning Ferris Indusiries (Australia) Pty Ltd and Pioneer Australia Waste
Management Pty Ltd, is to develop a landfill site at South Cardup, 45km south-east of Perth
and Skm south of Byford. The proponents have proposed three stages, although this
assessment covers only the first two stages.

Stage 1 is a valley fill which requires diversion of a stream with a 240ha catchment and is
underlain by clays which have characteristics suitable for lining material. Stage 1 has been
parkland cleared, leaving only the trees. Stage 1 1s located above a fault which is not currently
active and has not been active for thousands of years. Even if movement occurred along the
fault, leachate would still be contained on-site.

Stage 2 would fill in an old shale pit, which contains steeply dipping shale which prevents
horizontal movement of groundwater.

Stage 3 would fill in a granite quarry.

Both Stage 1 and Stage 2 are expected to be operational for five fo six years (ie a total of 10 to
12 years). Only Stage 1 and 2 have been assessed by the Anthority because Stage 3 is not
required for at least 10 years during which acceptable waste managemient practices may change
significantly. Details for Stage 3 were not provided in the Public Environmental Review

document by the proponent because of the lead-time,

The landfill site is located on the Darling Scarp, is subject {o katabatic winds (ie winds caused
by differences in temperature above and below the scarp) which would aid odour dispersion, is
in a high rainfall area (1200mm or greater} and is o area zoned raral.

This is the first proposal for a privately owned and operated landfill accepting general and
municipal waste in Western Australia.

The proposal was initially developed by the proponents in response to a call for expressions of
interest in 1990 by the Health Department of Western Australia to operate a low hazard
industrial waste facility. The preposal has been modified since 1990. The types of industrial
waste acceptable at this site will be determined by waste acceptance criteria to be developed to
the requirements of the Environmental Protection Authority and Health Department of Western
Australia.

This proposal was referred to the Environmental Protection Authority in July 1992 and a Public
Environmental Review level of assessment was set, Following consideration of the Public
Environmental Review document and issues raised in public submissions, the Environmental
Protection Authority has conctuded that the proposal is environmentally acceptable.

1

Recommendation 1
The Environmental Protection Authority conciudes that the wproposai by

Browning Ferris Industries (Austra_lia) Pty Ltd and Pioneer Australia Waste
Management Pty Lid for the Southern Landiill Project — South Cardup is

environmentally acceptable.

In reaching this conclusion the Environmental Protection Authority identified
the main environmental factors requiring detailed consideration as:

= geological suitability of the site;

« surface water proteciion;

* acceptable wastes;

* operational aspects to limit off-site environmental impacts;

* on-going separation from incompatible land-uses;



. regulation of establishment and operation; and

. maintaining site environmental integrity with respect to clean-up of
unexpected pollution, post-closure management and contingencies.

The Epvironmental Protection Authority concludes that the environmental
factors mentioned above have been addressed adequately by either
environmenial management commitments given by the proponent or by the
Environmental Protection Authority's recommendations in this report.

Accordingly, the Environmental Protection Awuthority recommends that the
proposal for Stage 1 and 2 could proceed subject to:

. the Environmental Protection Authority's recommendations in this
Assessment Report; and

. the propornents commitments (See Appendix 1).

As stated above, only Stage 1 and 2 have been assessed by the Authority because Stage 3 1s not
required for at least 10 years (in until 2003} during which acceptable waste management
practices may change significantly. In August 1993 the State Recycling Blueprint was released
by the State Government. The Blueprint details geals and ohjectives for waste management in
Western Australia. One of the key targets noted in the Blueprint is halving the amount of waste
to landfill by the year 2000.

A waste management hierarchy of waste avoidance, waste reduction, reuse, recycling and
waste treatment (o reduce hazard or nuisance are waste management measures to be pursued in
preference to continuing wiih current waste disposal methods has been developed by the
Commonwealth Environment Protection Agency.

Surface and groundwater management

Advice regarding the geological suitability of the site to the Authority indicates groundwater
contamination is considered to be unlikely. However, the proponent has commitied to installing
and monitoring a network of monitoring bores based on an assessment of site geology.

A ik

Extensive works are required to divert the existing stream and surface water. Watet
downstream of the landfill site must be protected for existing users. A surface water design plan
should ensure surface water diversion measures are adequate and that down-stream water
quality is protecied.

Recommendation 2

The Epvironmental Protection Authority recommends that, prior to the
commencement of tipping in each Siage, the proponent prepare an
Environmental Managemeni Programme incorporating surface water design
details which inciudes, but is not lmited to consideration of:

e the detention time of the sedimentation pond (with reference te the
effects on discharge water guality);

. the size and consfruction of the stream diversion channels:

. the need for compensating basins to control flood peaks resulting from
the works; and

. a shori-term monitoring programme to demonstrate that the works are
effective;

to the requirements of the Environmental Protection Authority on advice of the
Water Authority of Western Australia and Shire of Serpentine-Jarrahdale.

(See Recommended Environmental Condition 3)
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Waste acceptance criteria

The proponent proposes to develop an assessment procedure to determine the acceptability or
otherwise of various classes or types of industrial waste for disposal at this site.

The Authority considers that the assessment procedure developed must ensure that the
environment is protected. Other assessment procedures developed have been based on
protecting drinking water. However, water quality criteria developed for drinking water do not
take into account bio-accumulation, bio-stimulation and the sensitivity of some aquatic fauna to
some contaminants.

Subject to the above comment, the proponent could build on the approach taken by the Health
Department of Western Australia in its Waste acceptance criteria discussion paper which is
shortly to be released for public comment.

Recommendation 3

The Environmental Protection Authority recommends that prior to
commencement of landfill operations the proponent submit an assessment
procedure that defermines the accepiability {or otherwise) of various classes
and types of waste at this landfill which takes into account protection of the
environment, to the requirements of the Environmental Protection Authority on
advice of the Health Departiment of Western Australia.

Landfill gas

Landfill gas contains approximately equal proportions of methane and carbon dioxide, both of
which contribute to the Greenhouse Effect. Methane has a significantly greater effect than
carbon dioxide. Collecting and burning methane is considered by the Environmental Protection
Authority to be the best way to reduce the greenhouse effects of landfill gas. The proponent has
made a commitment to prepare a methane (landfill) gas management plan.

The visual integrity of the Darling Scarp will be affected by Stage | of the proposal. in
response to concerns about visual impacts raised in submissions, the proponent modified
commitments to reduce the visaal impact of Stage 1 of the proposal. The proponent has a
cominitment to prepare landscape plans to the satisfaction of the Shire of Serpentine-
Jarrahadale.

if the Shire of Serpentine-Jarrahadale decide to recommernd planning approval, the Shire should
ensure the visual impact from Stage 1 is addressed by ensuring that the landscape plans
minimise the period of visval impact and that the site is rehabilitated to the maximum degree
possible so that the visual form, texture and colour of the site is consistent with its
surroundings.

Stability

The stability of the landfili and its cap are important considerations, particularly for the Stage 1
valley landfill. Engineering criteria would be checked by the Shire of Serpentine-jarrahdale to
ensure the landfill is stable.

Operational practices

Standard management/operational practices for fencing, access roads, dust control, fire control,
supervision, deposition of waste, compacting of waste, covering of waste, litter control and
size of tip face were specified in the discussion paper Criterta for landfill management 1992,
published by Health Department of Wesiern Austrabia. The proponents commitments regarding
the above aspects are consistent with or better than those specified in the Criteria for landfiil
management 1992 The Environmental Protection Authority is satisfied that the proponents
commitments in regard to the above are satistactory.
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Naise

The operation of the site will need to comply with the Environmental Protection Authority's
normal noise requirements.

Recommendation 4

The Envirommental Protection Authority recomimends that the following noise
levels should be applied so that residences are given the same level of
protection as anywhere in Western Australia. This means that noise levels at
residences should be:

+ 40 dB(A) from 10pm to 7am, every day

o 45 dB(A) from 7pm te 10pm every day and from 7am to 7pm on Sundays
and public holidays; and

+ 50 dB(A) from 7am to 7pm on Monday to Saturday inclusive;

where such emissions would result in the noise level present at the affected
premises exceeding the ambient noise level present at any fime by more than 5
dB L slow.

The proponent should ensure that noise emissions do not exhibit tones,
amplitnde modulation, frequency modulation or impulsiveness of a nature
which increases the intrusiveness of the noise.

(See Recommended Environmental Condition 5).

Separation distances

Even if the site complies with the standard operational/management practices for a modern
tandfill operation, otf-site impacts would result in reduced environmental amenity beyond the
boundaries of site owned by the proponent. The Health Department has recommended the
following separation distances for this landfill, based on consideration of reduced
environmental amenity with respect to residential uscs:

1) 50 metres between the active face of the landfill and the site boundary at all times (Zone A);

1) 150 metres to the nearest existing dwelling (Zone B); and

o

i) 500 metres to the nearest subdivision (Zone C). A rural subdivision could b pcr'nitted to
take place within this zone provided that statutory building envelopes were located outside
of the zone.

Existing land uses adjacent to the site do not appear to be sensitive to reduced environmental
amenity and on this basis the proposal is considered to be environmentally auceptab]e.
However, it 18 acknowledged that existing zonings can permit incompatible land-uses to be
established.

[

The Authority has been advised that the Shire of Serpentine-Tarrahdale's Town Planning
Scheme will require amendment to permit a landfill operation o take place. I the Shire of
Serpentine-Jarrahdale decide to recommend a scheme amendment to the Minister for Planning,
then the Authority considers that mechanisms to ensure separation of incompatible land-uses
must be put in place so that:

» new housing occurs only outside the area of reduced environmental amenity as defined
above for the duration of landfill operations; and

+ the landfill can operate to a reasonable industry stapdard without adversely atfecting people
and housing.

Any approved Town Planning Scheme amendment should ensure that this occurs. The Health
Department of Western Ausfralia and Environmental Protection Authority will ensure
compliance to reasonable operating standards.
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The Authority considers that unless mechanisms are in place to ensure that incompatible land
uses do not occur within the area of reduced environmental amenity, the impacts of the proposal
would need to be limited to the boundaries of the site. Enforcement of environmental
regulations to the site boundary in response to complaints from residences established within
the area of reduced environmental amenity could require the landfill to cease operation.

Recommendation 5

The Environmental Protection Authority recommends that, should the Shire of
Serpentine-Jarrahdale decide to recommend plapning approval, the State
Government through the Minister for Planning should ensure appropriate
mechanisms under the provisions of the Town Planning and Development Act
are identified and put in place to ensure that only compatible land uses can be
established within the area of reduced environmental! amenity associated with
this proposal for the duration of landfill operations.

In the absence of these mechanisms, the Authority points out that enforcement
of environmental regulations to the site boundary in response to complaints
from residences established within ihie area of reduced environmenial amenity
could place the landfill operation in jeopardy or require the operation to cease.

Traffic

The proponent provided additional information about tratfic in the response to submissions.
Truck traffic along the South-West Highway could increase from 1 000 to 1 100 trucks per
day. This small increase is not considered environmentally significant.

Regulation_of establishment and operation

Any local authority wishing to establish a landfill is required to obtain the approval of and meet
the requirements of the Executive Director, Public Health. However, the Health Act does not
specifically consider privately operated landfills and as such, no requirement cxists for approval
from the Executive Director, Public Health. As the Executive Director, Public Health usoally
considers specific public health and waste management issues, the Authority considers that
privately owned landfills should also be required to meet the requirements of the Executive
Director, Public Health. The Authority expects that a five yearly review of the landfili
management plan, as is required for local authorities, would alse be part of the Executive
Director's approval.

Recommendation 6

The Environmental Protection Autherity recommends that the proponent be
required to conform to the requirements of the Kxecutive Director, Public
Health with regard to the design, construction and on-going management of the
waste disposal site.

{See Recommended Environmental Condition 6}
Maintaining environmental integrity of the site

The Environmental Protection Authority considers that there 1s a need to ensure that the
environmental integrity of the site is maintained during operations and in the long term. This
means that there should always be means available to cover the costs of unexpected pollution,
post closure management and contingencies (ie poliuter pays). Bonds, bask guarantees and/or
company guaranties are used elsewhere in Australia to ensure liabilities can be met without
recourse to government funds.

The proponents have made some commitments in response to concerns about environmental
integrity of the site. These are financial assurances in favour of the Shire of Serpentine-
Jarrahdale to cover cmergency contingencies and long term risk.



Under the Environmental Protection Act, both the Minister for the Environment and
Environmental Protection Authority have a role in determining what is considered to be
pollution, and the remedy of that pollution. The existing commitments would not enable the
Minister for the Environment to ensure the required works were undertaken using the financial
assurances made in commitments in the event of a default by the proponent,

Post closure management

Another concern is that the structure of the guarantees should also ensure that post-closure
management measures can be implemented until such time as the waste has fully degraded.

The Environmental Protection Authority has recommended that the financial assurances
commitment be linked to any environmental mitigation measures which might be required under
the Environmental Protection Act and that the financial assurances address post closuare
management.

Recommendation 7
The Environmental Protection Authority recommends that prior to the

cominiencement of landfill operations, the iong term environmental integrity of
the site be ensured through appropriate mechanisms. Measures io achieve this
should be identified and subsequently implemented by the proponent to the

vequirements of the Ministers for the Environment and Health.
{See Recommended Environmental Condition 8)

This proposal has highlighted the need for issues with respect to maintaining the environmental
integrity of privately owned landfill sites to be considered by the State government in order that
the development and operation of future private sites can be managed under appropriate
legislation. The advice of the Senior Officers Committee (Waste Management) should be sought
on this matter.

Recommendation 8

The KEnvironmental Protection Authority recommends that the State government
consider the issues raised by ihis proposal with respect te regulation of and
maintepance of the environmental integrily of privately owned and operated
sites.

Reports prepared to meet environmental conditions would be available via a community liaison
commitiee proposed to be established by the proponent.
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1 Introduction and background

The Southern Landfill - South Cardup is the first proposal for a privately owned and operated
landfill accepting general and municipal waste in Western Australia.

Other privately owned and operated landfills in Western Australia have been restricted to
landfilling specific types of waste, such as builders rubble, clean fill or waste generated from
particular industrial or manufacturing process. These landfills are typically approved by a local
authority under sections of the Town Planning and Development Act and Local Government
Act. General and municipal waste sites have historically been on reserves vested in local
authorities and have been approved by the Executive Director, Public Health in accordance with
the requirements of the Health Act.

Given the precedent being set by this proposal, the Authority considers it is necessary to
describe waste administration and regulation in Western Ausiralia as well as issues specitic to
privately owned and operated landfills in Western Australia.

The Authority understands that this proposal was initially developed in response to a call from
the Health Department in 1990 for submissions from private companies interested in
establishing a new low hazard industrial waste disposal site, and has since been changed in
response to a perceived need for a regional site for municipal wastes. This project appears to
cater for the above needs.

The proposal was referred to the Environmental Protection Authority in July 1992 and a Public
Environmental Review level of assessment was sei.

1.1 Waste administration and regulation in Western Australia
Under the Health Act of Western Australia the Executive Director, Public Health and local

authoritics have responsibility for refuse disposal.

The State government has established a Cabinet Committee on Waste Management to consider
waste management issues. The Cabinet Committee includes the Ministers for Health (Chair)
Envirenment, Planning, Local Government and Water Resources. A Senior Qfficers’
Commitice consisting of officers from each agency associated with the above Ministers reports
o the Cabinet Commuttee.

Section 119 of the Health Act applies when local anthorities wish to establish Tandfili sites for
general and municipal wastes. This section provides the Executive Direcior, Public Health (with
the consent of the Governor) with the ability to stipulate requirements for the use of land for the
deposit of refuse. Neither this section nor other sections of the Health Act appear to provide the
Executive Director, Public Health with the ability to stipulate requirements for the establishment
of privately owned refuse sites.

However, the operation of privately owned refuse sites may be controlled under
Section 120 (1) of the Health Act which states that "The Executive Director, Public Health
may make such orders as he may think fit for improving the condition of, or for closing and
prohibiting the further use of, any place for the reception, utilisation, or deposit of sewage,
retfuse matter or rubbish."

1.1.1 Other approvals required
The Authority understands that this proposal only requires approvals in accordance with the

Environmental Protection Act and Town Planning and Development Act.



1.2 Important policy initiatives in waste management

A number of initiatives which could affect the future administration and regulation of waste
material in Western Australia have been commenced by either the Health Department itself or by
the Health Departiment on behalf of committees which it serviced. These include:

+ Release of a Discussion Paper for a Metmpoliran Waste Srrategv in 1988 which detailed the
Health Department's proposed policy on a wide range of waste manageimient issucs.

* A review of waste administration arrangements in Australia with a recommendation that a
Waste Management Authority be established in Western Australia (See Waste Management
into the 21st Century, Report of the Working Group on Waste Management, July 1991);

» Development of a discussion paper Criteria for landfill management in the Perth
Metropolitan Area 1992; and

« Development of Waste acceptance criteria

-1‘- £3

Both the Metropolitan Waste Strategy and the Waste Management into the 21st Century report
recognise and promote a role for private industry in the collection and disposal of waste.

The Health Department of Western Ausiralia expects to have a discussion paper on its proposed
Waste acceptance criteria available for public comment in September his year. The AuLhouty
has been advised that the Waste acceptance criteria match waste type to landfill design criteria.
The basic concept is demonstrated by the Table 1 below. Where appropriate industrial waste
streams would be tested to determine the class of landfill required prior to the wastes being
landfilled. Waste testing is undertaken either by the owner of the waste or the landfill operator.

Table 1. Tests to determine whai type of waste would be used to determine
landfill class in the waste acceptance criteria proposed by the Health
Department of WA,

Type of waste Landfill class ; Landfill requirements.

Inert I Fenced, gate entry

Inert & Non-putrescible | 2 Fenced, gate control,butfer zone

Putrescible 3 Meet requirements of the Criteria for landfill

,,’.‘aﬂ{a’g”'ﬂ"“f (1(\(‘!11'}”1(‘\"\1'
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Meet Luq'u rements ot Criteria ff}.V' ]f'!ld?c'i?]
management document, lining of cm‘ leachate
collection - treatment & mandgemc,nt

Putrescible & lndustrial

Hazardous & Intractable |5 Meet the requirements for a secure landfill

The Authority has also been advised that the Criteria for landfill management 1992 will be
revised and re-published in response to comments received by the Health Department in the
near futare.

2. Description of the proposal

The proposal is to construct and operate a landfill on land which is currently utilised for a
quarry, located 45km south-cast of Perth in an area currently surrounded by rural zoned land.
The iandfill 1s proposed to be constructed in three stages as follows:

Stage 1 - A valley fill as shown in Figure | which would have a capacity of 1.1 million cubic
metres, giving an expected operational lifetime of five to six years;
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Figure 1. Stage 1 of the Southern landfill project (as amended).




Stage 2 - Infill of the existing Bristile shale pit, shown in Figure 2, over an expected
operational period of five to six years; and

Stage 3 - Infill of the Pioneer Concrete hard rock quarry, shown in Figure 2, over a period in
excess of 15 years.

The proponent has reduced the size of the Stage 1 valley fill from that shown in the Public
Environmental Review in response to concerns expressed in submissions about visual impacts,

The following procedure is intended to be used in each stage, though vegetation clearance
would not be required in Stages 2 or 3.

After vegetation clearance from each of the first and second waste disposal cells, the walls and
floor of the first cell would be shaped during which excess material suitable for the daily
covering of refuse would be stockpiled in a convenient location on the second cell. The base of
the cell will then be lined and graded to the leachate collection sump located and the lowest point
of the landfill.

When each cell is completely filled it will be capped with an engineered barrier systei. The
final surface of the completed cell will be re-vegetated with grass to minimise erosion of the
landfill cap system to blend into the surrounding landscape.

For each stage, the first cell will be sized to accommodaie two years refuse and subsequent cells
will be sized to accommodate approximately one vears refuse.

The proponents commitments with respect to landscaping and dust should ensure that the
visible parts of the valley fill (ie the bund which forms the western face) would be landscaped
as soon as possible after construction.

Access to the landfil! will be restricted to private contracted transporters and municipal waste
collection vehicles to ensure a small tipping face is achieved.

Engincering design details have only been prepared for the first two stages of the facility.

Key engineering measures of the site development include:

«  Provision of stormwaler diversion drains to divert the stream and run-off generated in areas
outside of the aciive landiili to mininise leachate generation;

= Construction of a lining system consisting of either a 1 m thick clay lining with a
permeability of | x 10 m/s or a composite High Density Poly-Ethylene (HDPE)/clay
lining on the base and walls of all waste disposal areas to ensure the safe contajmment of
leachate;

» Instaliation of Ieachate collection and storage facilities to minimise leachate accumulation
above the lining system;

* Leachate will be recirculated through the refuse;
= Construction of a composite low permeability landfill cap; and

* Provision of a landfill gas control system consisting of a series of recovery wells to collect
and flare the gas.

A 50m wide vegetated on-site buffer zone is proposed.
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3. Existing environment

The existing environment is described in detail in the Public Environmental Review. Aspects of
the existing environment particularly relevant to environmental assessment of the proposal
include:
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a qtredm flowing through it and which has been parkland cleared for grazing. The stream
has an upstream catchment of about 240 ha. The remaining trees have little conservation
significance, although they do contribute to the landscape.

« Stages 2 and 3 of the landfill would be located in existing quarries.

+  The annual rainfall along the Darling Scarp is higher than on the Swan Coastal Plain as
indicated by rainfall data in the Public Environmental Review document showing annual
rainfall at Karnet to be 1218 mm compared with 802 mm at Perth Airport.

e The wind pattern at the site has not been studied. Strong katabatic winds are likely to occur,

which would assist odour dispersion and reduce the likelihood of temperature inversions.
{The Authority receives most edour complaints when winds are light to calm).

* The proposed landfill area lies within the Darling Fault zone. The probabilistic earthquake
risk maps show Perth and the South Cardup area to have a comparable seismic risk with an
estimated ten per cent chance that the ground motion will exceed 48 mm/s or 0.44m/s2
during a fifty year interval. There is no evidence to suggest that the on-site fault is currently

artivn Ar hac hoon ‘)nfit‘]a Anring tha lact caveral thaneand veare
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» Site geology varies across the site with a veneer of sediments underlain by shales and
sandstones on the west and granitic bedrock to the east. In Stage 1, the sedimented clay is
likely to have the low permeability criteria required for a liner, but contains a high
proportion of cobbles and boulders. In the eastern part of Stage 1 bedrock is found at
shallow depth. Stage 2 is located within a steeply dipping shale outcrop and Stage 3 is
located in Ul‘ﬂnlh(‘ bedrock.

¢ In Stage 1, site hydrogeological studies have observed groundwater in fractured rocks (ie
where dolerite dikes infrude the granitic bedrock). However, the movement of groundwater
in fractured rocks can be very complex, controlled by the degree of connection, if any,
between the various fracture sets.

«  Temporary flows of groundwater occur after wet periods along the contact of the rregular
soil horizon with the undellymg crystalline rocks, resulting in ephememl springs and soaks.

* In Stage 2 the steeply dipping shale creates a barrier to groundwater movement.

* The land surrounding the project s currently zoned rural.

4. Public submissions

The Environmental Protection Authority required that a Public Environmental Review be
prepared for the proposal. The availability of the Public Environmental Review for comment
over an eight week period was advertised in "The West Australian' and local newspapers and
the document was circulated to relevant government agencies.

The proponent undertook a programme of consultation with government agencies and the
public both prior to and during the submission period. Two public information days were held
at the gite; one mmr to nr(‘nnmnnn of the Public Environmental Review document and one
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during the subrmsuon pcrlod

The Authority received 14 submissions from members of the public and community groups,
and a further eight submissions from State and local government agencies.



A detailed summation of the points raised in the submissions and the proponents response to
the submissions is presented in Appendix 2. In summary,the following topics were raised in
the submissions:

= the need for and acceptability of the proposal;

+ potential for pollution by leachate of groundwater, surface water and water supplies;

* potential for air pollution from landfill gas, fires and dust;

» the need for a clear definition of acceptable wastes;

* a need for accurate information regarding rainfall to ensure that stormwater control
measures are adequate;

* concerns about the effect of an earthquake and about the stability of the landfill cap in view
of its slope;
* potential impacts from litter, pests and additional truck traffic;

= the need for and impacts of a buffer zone;
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* issues associated with private ownership of refuse sites.

5. Environmental assessimient

5.1 Waste management — acceptable practices in a changing world

As we near the close of the twentieth century the emerging concept of development is one
which is ecologically sustainable, recognising the need for the integration of environmental and
economic ohiectives to achieved balanced ornw‘rh and (TP\,/P]nnment
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Conservation of the world's finite resources and protection of the environment are seen as
prerequisites for a sustainable future.

In the area of waste management, acceptable waste disposal practices in the developed worid
have changed dramatically during the last five to seven years. For example new knowledge
ahout the T arth's qunmh@m has 1dentlhcr1 the need to man: age methane gas from landfill, th(\
United States has issued "Subtitle D" regulations for operation and establishment of landfills
and the European Community is currently preparing a directive on landfills. Many of these
measures have meant that the direct per tonne costs of landfill have increased, and costs to the
community such as degraded resources (eg coniaminated groundwater) have significantly
diminished.

Australia in common with other developed nations, has set a target of a hdlving, waste to landfill
"'!y the Ve ay Qpnr} As well as thig nbm‘( ll\.'lj ﬂ]f—-i‘(—“ are spec 1f|( ?E—(‘Vf‘ni’lg tar C(—T\ HJT' l'i’irﬁ(‘l“ldli -(‘h

as glass containers, aluminium cans, PET plastic soft drink bottles, newspaper and steel cans.

Waste management is now in many ways materials management with waste minimisation and
recycling as strategies to reduce waste and conserving resources.

As part of the National Waste Minimisation Strategy the Commonwealth Environment
Protection Agency has developed a waste management hlerarchy 1o assist in pursuing waste
management objectives, It begins with waste avoidance and ends with environmentally safe
disposal.



WASTE MANAGEMENT HIERARCHY

WASTE AVOIDANCE-Practices which avoid the generation of waste
WASTE REDUCTION- Practices which reduce waste
WASTE REUSE- Direct reuse of materials
RECYCLING- Reclaiming resources for use in other processes
WASTE TREATMENT- To reduce hazard or nuisance

WASTE DISPOSAL- environmentally safe disposal (ie Landfill)

5.1.1 Waste minimisation and recycling in Western Australia.

A 1991 survey indicated that over two million tonnes of waste was dumped in landfill in
Western Australia. The State Government has acknowledged that landfilling of this quantity of
waste cannot continue and has adopted the target of halving the amount of waste to landfill by
the vear 2000.

TU hbli} I'Cduv,/ Ehe Ji“[}f)h‘l’lt (‘}IF waste 11’1 WF‘bfPt'n ‘Auui!"‘]li"l ]"\\I hﬂ_lf hV thP Vf":n' 2000 a qtdtﬁ’,
Recycling Blueprint has been developed by the Department of Commerce and Trade which
makes recommendations including:

* the promotion and expansion of kerbside recycling services and community based
recycling;

+ the shredding and composting of green waste;

+ stimulating industry to establish processes and markets for waste materials including
plastics, tyres and newsprint;

* the promotion and education of waste minimisation and recycling to the community; and

» the development of purchasing policies at all levels in government and industry.

The State government has not yet considered the recommendations of the Blueprint,

In the Public Environmental Review document the proponent aliuded to the possibility of the
establishment of a gdrden waste compostlng facility at the site. The proponent notes that garden
waste accounts for almost 10% of the waste stream currently being disposed to landfill by
weight and an even greater percentage by volume. The Environmenial Protection Authority
would commend this initiative if it were to be implemenied.

5.1.2 The future role of and management requirements for landfikis

In view of the rapidly changing circumstances in waste management the Authority is reluctant to
recommend approvals which last in excess of five years without commencement of
implementation. In principle approval beyond [0 years would not be wise because within this
period the acceptability of various waste management approaches such as landfill may
fundamentally change.

The proponent was made aware of the Authority's reluctance to recommend long-term
approvals and accordingly has only specified engineering details for Stages 1 & 2. Stage 1 18
expected to have an opcmtional life of five to six years and Stage 2 a further five to six years.
As discussed elsewhere in this report, the geology and location of Stage 2 appears to be well
suited for landfill.



Recommendation 1

The Environmental Protection Authority concludes that the proposal by
Browning Ferris Industries (Australia) Pty Ltd and Pioneer Australia Waste
Management Pty Ltd for the Souibhern Landfili Project — South Cardup is
environmentally acceptable.

In reaching this conclusion the Environmental Protection Authority identified
the main environmental factors requiring detaiied consideration as:

» geological suitability of the site;
+ surface water protection;

* acceptable wastes;
* operational aspects to limit off-site environmental impacts

u!-

* on-going separation from incompatible land-uses;

« regulation of establishment and operation; and

.

maintaining site environmental infegrily with respect te clean-up of
unexpected pollution, post-closure management and contingencies.

The Environmental Protection Authority concludes that the environmental
factors mentioned above have been addressed adeguately by either
environmental manaueme'ﬁt eommitmenis given by the pmpmrem or by the

Envirenmental Protection Auum.uy recommendations in this repori.

Accordingly, the Environmental Protection Authority recommends that the
proposal for Stage 1 and 2 could proceed subject to:

« the Environmental Protection Authority's recommendations in this
Assessment Report; and

* the proponents commitments (See Appendix 1).

LA L] A Riil

The Environmental Protection Authority has not considered the environmental acceptability of
Stage 3 in this report, and it should be referred to the Authority for environmental impact
assessment hefore planning and construction.

5.2 Geoiogicai suitability

5.2.1 Groundwater proteciion

The Environmental Protection Authority has been advised that, based on an assessment of the
site geology, the site is located in an arca where the risk of groundwater contamination s small.
Stage | has a complex geology, but is located on clays with a low permeability. Stage 2 is
iocated on the steeply dipping Armadale shale formation which provides a barrier to
groundwater movement. Unlike the sands of the Swan Coastal Plain, the clay soils on the site
are likely to have capacity to absorb many of the pollutants commonly found in leachate. The
sites geological suitability, combined with lining of the site to the standard proposed in the
Public Environmental Review makes groundwater contamination unlikely.

The proponents commitment to Quality Assurance/Quality Control for liner construction is
welcomed.

The proponent had proposed a regular grid of monitoring bores down gradient of
However the site 1s located in an area where groundwater flow is controlled by fractures in the

bedrock and local geomorphological features. Therefore, the bores should be sited on the basis
of good geological and geophysical information so that groundwater flow paths near the site are

9



intersected, rather than on a gird pattern. In response to submissions, the proponent has
amended the list of commitments to install the bores on the basis of geological information

The frequency of sampling is proposed to be to the requirements of the Environmental
Protection Authority.

5.2.2 Proximity to the Darling Fault

As noted in the description of the existing environment the landfill is located on a fault line
which is not currently active and has not been active for several thousand years, the clays on the
site have a capability to absorb most of the pollutants found in leachate and the site is underlain
either by clays which are likely to have the low permeability criteria required for a liner,
bedrock or steeply inclined shales.

The Authority has been advised that even if an earthquake occurred and some movement
occurred along the fault, the geology of the site is such that leachate would still be contained
within or directly under the landfill.

5.3 Surface water protection

As outlined in the Public Environmental Review extensive works would be undertaken for
Stage 1 to divert the existing stream around the valley landfill, divert uncontaminated surface
run-off away from the landfill and collect stormwater contaminated by refuse as leachate.
Uncontaminated water would be passed through a sedimentation pond.

Concern was expressed in submissions that dust from contaminated soils or emissions from
fandfill gas (or its treatment) could adversely affect surface water quality. If the surface water
protection works are undertaken at the locations described in the Public Environmental Review
and dust from the handling of contaminated soils s controlled in accordance with the Health
Department of Western Australia's Criteria for landfill management 1992 surface waters leaving
the site would not become contaminated with dust. Landfill gas or the flaring of landfill gas
would not affect water quality.

Concern was also expressed in submissions that the site had a particularly high annual rainfall
and experienced heavy rainfall events. The proponent has indicated that the Australian rainfali
and runoff 1987 guide to {lood estimation, published by the Institute of Engincers had been

used (o prepare preliminary design criteria,

‘The proponent has made commitments to undertake the works which the Environmental
Protection Authority considers would be required for surface water protection for both Stage 1
and Stage 2. However, the Environmental Protection Authority considers that the detailed
design criteria such as the detention time of the sedimentation pond (which eftects the
discharge water quality), the size and construction of the stream diversion channels and the
need for compensating basins to control flood peaks resulting from the works should be
detailed prior to construction. A short term monitoring programme to demonstrate that the
design criteria have been effective should be implemented, with emphasis on demonstrating that
surface water discharge is of acceptable quality. A surface water design plan, which includes
consideration of the above should be prepared.

Recommendation 2

The Environmental Protection Authority recommends that, pricr to the
commencement of f(ipping in each Stage, the proponent prepare an
Environmeniai Managemeni Programme incorporaiing surface water design
details which includes, but is not limited to consideration of:

. the detention time of the sedimentation pond (with reference to the
effects on discharge water quality);

10



* the size and construction of the stream diversion channels;

» the need for compensating basins to control flood peaks resulting from the
works; and

* a short-term monitoring programme to demonstrate that the works are
effective;

to the requiremenis of ihe Environmental Protection Authority on advice of the
Water Authority of Western Australia and Shire of Serpentine-Jarrahdale,

(See Recommended Environmental Condition 4)

5.4 Types of waste accepted

The proponent has described at length the types of waste which the proponeni considers would
or would not be acceptable at the Southern Landfill (See Appendix E of the Public
Environmental Review) and has made a commitment that an assessment procedure that
determines the acceptability (or otherwise) of various classes and types of industrial waste at
this facility would be developed to the satisfaction of the Healih Department of Westermn

Australia and Environmental Protection Authority (See Commitment 5)

The Environmental Protection Authority considers that one of the key principles for any
assessment procedure developed is that wastes which generate leachates which, if they moved
off-site, could cause pollution or unacceptable damage to aquatic ecosystems should be directed
to a lined or a secure landlill (ie Classcs 4 or 5 as suggested in Table 1, Section 1.1). The
assessment procedure developed should use environmental criteria to ensure aquatic ecosystems
are protected.

Assessment procedures have been developed elsewhere based on protecting drinking water.
However, drinking water criteria do not adequately protect aquatic ecosystems because factors
such as bio-accumulation, bio-stimulation and the sensitivity of some aquatic fauna to some
contaminants are not adequately considered.

Table 2 explains the basis for drinking water criteria guidelines and compares them with criteria
to protect aquatic ecosystems, for a selected number of contaminanis.

Clearly, Table 2 illustrates that environmental criteria should be used to determine whether or
not a material shouid or should not be directed to a lined site.

The proponent, in developing the assessment procedure could build on the concepts proposed
in the Waste acceptance criteria proposed by the Health Department of WA (Sec Section 1.1).

The Environmental Protection Authority considers that development of an assessment
procedure by the proponent is appropriate provided it takes into account protection of the
environment and the Health Department Waste acceptance criteria discussion paper. The
information provided in Appendix E of the Public Eavironmental Review should also be
considered for incorporation into the assessment procedure.

Recommendation 3

The Environmental Proiection Awathority recommends that prior to
commencement of landfill operations the proponent submit an assessment
procedure that determines the acceptability (or otherwise) of various ciasses
and types of waste at this landfill which takes into account protection of the
environment, to the requirements of the Environmental Protection Authority on
advice of the Health Department of Western Australia.

{See Recommended Environmental Condition 5)
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Table 2. Basis for drinking water criteria guidelines and environmental criteria
to protect aquatic ecosystems for a selected number of contaminants.

Drinking water guidelines | Protection of aquatic ecosystems
(from National Health and guidelines
Medical Research Council, (from Australian and New
1987) Zealand Environment and
Censervation Council, 1992)
Contaminant | Drinking Environ
water mental
criteria Notes criteria Notes
(ug/L) (Lg/L)
Aluminium Not No conclusive <5ug/L if | USEPA studies showed
specified | evidence of health pH 6.5 or | >100ug/L deleterious to
effects. Concentrations | less, & | growth and survival of tish
of 200 pg/L not not> | at pH >6.5
suitable for kidney 100pg/L.
dialyses puticnts. HpH =065
Cyanide 100 A large margin of 5 Invertebrates generally
safety is provided for more tolerant than fish.
this toxic substance.
Lead 50 Food and air more 1-5 Acute toxicities for
important sources. Australian freshwater
species ranged from 180-
500 pug/L. Forty four
percent of trout developed
spinal deformities at lead
concentrations of 31 ug/L
in soft water.
Phosphorus Not Must be at levels which Not Phosphorus is a
specified | do not cause growth specified | biostimulant.
which alter other . .
drinkine water Concentrations of concern
peﬁraiﬁc?c:-, ' depends on waterbody
type. Concentrations of 5-
50 pg/L in lakes can cause
excessive plant growth
Zinc 5006 Level is based on taste 5-50 Acute toxicity at 340-
considerations. G600 pg/l. for ten
Australian freshwater
species.

5.5 Landfill gas and the greenhouse effect

Landfill gas is about 50% methane (CH,) and 50% carbon dioxide (CO,) and is generated as a
result of anaerobic (ic without oxygen) degradation processes within the landfill. Tt has been
estimated that about 300 m® methane is produced per tonne of refuse landfilled (Western
Australian Greenhouse Co-ordination Council, undated), however the production rate depends
on several factors including the moisture status of the waste.,

The long term relative contribution to global warming for each methane molecule is six times
that of a carbon dioxide molecule. Burning one methane molecule produces one carbon dioxide
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molecule. Therefore, burning the methane produced in tips or preventing its generation through
composting or recycling organic waste, is considered to be worthwhile.

A detailed study for the New Zealand Climate Change Programme (Australian and New
Zealand Environment Council, 1990) locked at a range of waste management options from a
Greenhousc perspective. It found that increased recycling coupled with capture of methane
from landfill was the most effective option in reducing Greenhouse emissions. The study
estimated that emissions could be reduced by 50% using this approach.

The 'Greenhouse Gas Audit for Western Australia’, which has been endorsed by the State
Government, concluded that by phasing out CFC and halon usage and reducing the production
of methane from landfills the State Government's goal of a 20% reduction in Greenhouse gas
emissions could be met.

The proponents commitment to preparation of a methane gas management programme which
includes collection and flaring of landfill gas prior to the commencement of tipping operations is
acceptable to the Authority.

5.6 Visunal impacis

Several submissions expressed concern that Stage 1 would have an adverse effect on the visoal
integrity of the Darling Scarp and referred {o a range of studies which emphasised the visual
importance of the Scarp.

In response to submissions, the proponent undertook a visual analysis from two locations
along the South-West Highway, reduced the size (height) of the valley landfill, sought
permission to plant trees along the highway and modified the commitments so that the bund
constructed for the valley landfill would be stabilised with vegetation as soon as possible after
construction. The proponent also has a commitment to prepare landscape plans to the
satisfaction of the Shire of Serpentine-Jarrahdale. Machinery and refuse would generally not be
visible behind the bund. The proponent has indicated that current plans invoive establishing
grass and a few shrubs on the bund and in the long term establish a few trees.

Stage | of the proposal will present a visual impact in the short term because as the landfill is
constructed and rehabilitated, the texture, form and colour of that portion of the scarp will
change.

When the earth bund is constructed to hide the machinery and refuse [rom view, it would have
a brown appearance until such time as grasses and shrubs establish. This phase in particular
would affect the visual sensibilities of those viewing the scarp from the Coastal Plain. The
change in appearance may offend people, particularly local people and create fears that further
deterioration of the otherwise Ucncraﬂy intact 1‘egional Iandscape may occur,

Coastal Plain.
The Authority recognises that short term visual impact is inevitable if Stage 1 of the proposal is

ﬂﬂp}eiﬂpﬂtﬂd and that with adeqaatc AdﬂuaCdE_}\/ Luuabuud.iuﬂ this need not become Luu‘-‘r fer
visual degradation of the scarp face. However, the Authority considers that the visual
impact from the scarp and nearby sites is not regionally significant and should be
addressed by the Shire of Serpentine-Jarrahdale.

In order to address the visual impact associated with Stage 1 the Environmental Protection
Authority considers that, if the Shire of Serpentine-Jarrahdale decide to recommend planning
approval, the Shire should ensure that the proponents commitments regarding landscaping
plans adequately address the visual impact. In particular the Shire of Serpentine-Jarrahdale
should ensure that:

* the period of visual impact is minimised by ensuring that landscaping/rehabilitation occurs

as soon as possible after earthworks are completed and that forward planting to screen
future earthworks [rom view is also undertaken as soon as possible; and



* the site is rehabilitated to the maximum degree possible so that the visual form, texture and
colour of the site is consistent with its surroundings, as viewed from the Coastal Plain,

Clearly grass and shrubs would not be adequate as a long-term rehabilitation measure, The
predominant visual character of this portion of the scarp face viewed from the Coastal Plain is
woodland, consisting of mature trees Wlth a well developed upper canopy. The proponent may
have to increase the widih of the bund and install materials in the cap to prevent root penetration
into the refuse to permit adequate rehabilitation to take place.

5.7 Landfill stability

The valley landfill is constructed in steep country and, based on the contours shown in
Figure 1, the completed landfill would also have a relatively sieep profile.

Concerns were expressed in submissions that the landfill may slump or slip in wet conditions
causing problems in the future.

The proponent has given a commitment that the landfill will be designed and constructed in
accordance with accepted engineering practices for landfills, to the satisfaction of the Shire of
Serpentine-Jarrahdale.

The Authority expects that the Shire of Serpentine-Jarrahdale would include consideration of
potential for soil erosion based on the slope of the landfill and the potential for slump or slips in
evaluating whether the correct engineering criteria are being applied.

5.8 Management/operational practices and environmental effects

The Criteria for landfill management 1992 published by the Health Department of Western
Australia amongst other things, defines standard management/operational practices for fencing,
access roads, dust control, fire control, supervision, deposition of waste, compacting of waste,
covering of waste, litter control and size of tip face. The Authority understands that the revised
criteria will continue to address these management/operational practices.

The proponents commitments are consistent with or better than the level of management
requited by the Criteria for landfill management 1992 in regard to the matters noted in the above
paragraph. This should ensure that airborne emissions such as odours are minimised and pests

de not become a problem,

The Authority expects that the Criteria for landfill management would be reviewed and updated
as acceptable management practices change. The Authority has been advised that a revised
version of the Health Department of Western Australia Criteria for landfill management 1992 is
in preparation and will apply to all metropolitan landfills, including the Southern Landfill.

5.8.1 Noise

The oper ation of the site wiil need to e()mmv with the Environmenta
normal noise 1equnements

T Thoe PRI PR L
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Recommendation 4

The Environmental Protection Authority recommends that the following noise
levels should be applied so that residences are given the same level of
protection as anywhere in Western Australia. This meaps that noise levels at
residences should be:

. 40 dB(A) from 10pm to 7am, every day;
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. 45 dB(A) from 7pm to 10pm every day and from 7am to 7pm on Sundays
and public holidays; and

. 50 dB(A) from 7am to 7pm on Monday to Saturday inclusive;

whiere such emissions would resuli in the noise level present at the affected
premises exceeding the ambient noise level present at any time by more than
5 dB L slow,

The proponent should ensure that noise emissions do not exhibit tones,
amplitude modulation, frequency modulation or impulsiveness of a nature
which increases the intrusiveness of the noise.

(See Recommended Environmental Condition 6).

5.8.2 Monitoring, management and reporting

In the response to submissions the proponent has made a commitment to establish a
Community Liaison Committee, subject to expressions of interest being obtained from the
community.

The proponeit has imade commitments (o prepare reports and angual FEporis iCidtlUE Wr a raingc
of matters such as groundwater and landfill gas. The proponent has indicated that these reports
would be publicly available through the Community Liaison Committee, if established.

5.9 Buifer zone
The term buffer zone is often used to describe the separation distance required between
incompatible land uses.

A separation distance is usually based on several key principles. Two key principles when
considering the required separation distance between houses and a landfill site include:

+ people living in their houses should be able to enjoy an environment free from excessive
noise, dust, odour, wind-blown litter and nuisance; and
+ the landfill site must be managed to a 'reasonable standard’ to minimise off-site impacts.

This proposal would comply with what the Environmental Protection Authority considers to be
a reasonable standard of operation. As noted above (See Scction 5.8) management of landfill

+ -
operations “ﬁ ‘Lhis ‘)hC are consistent with or better than the Criteria for .’am{ﬁ!! mawgﬂmem 1992
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n etfect establish a reasonable industry standard.

Highc1 standards of management than proposed in the Criteria and by the proponent would
probably do little to reduce off-site impacts such as odour but add significantly to the cost of
iandfill operation.

Assuming compliance with the Criteria for landfill management 1992, the Health Department
has considered the likely severity of off-site impacts at various distances from the landfill based
on experience elsewhere in Western Australia and developed the following recommended
separation distances for residences from this landfill:

1) 50 metres between the active face of the landfill and the site boundary at all times (Zone A);
i} 150 metres to the nearest existing dwelling (Zone B); and

i) 500 metres to the nearest subdivision (Zone C). A rural subdivision could be permitted to
take place within Zone C provided that statutory building envelopes were located outside of
the zone,

Figure 3 shows the extent of each separation distance for ail three stages of this proposal.
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Figure 3. Separation distances for residential uses recommended by the Health
Department of Western Australia for this proposal.
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The Health Department separation distances are consistent with a recent suggestion put forward
to the Environmental Protection Authority by the proponent (See Appendix 3).

Land within the separation distances shown in Figure 3is currently zoned Rural or State
Forcst. Existing land-uses do not appear to be sensitive 16 the reduced environmental amenity
which would occur as a result of landfill operations.

Uniess a rezoning which permits incompatible land-uses occurs, or a house is construcied
within the area affected by reduced environmental amenity, then this proposal is
environmentally acceptable

The Authority understands that the only incompatible land use currently permitted in the areas
identified as having reduced environmental amenity would be the construction of individual
houses on each of the surrounding lots.

The Town Planning and Development Act, rather than the Environmental Protection Act,
provides the mechanisims to ensure that adequate separation distances are maintained to prevent
mcompatible developments occurring too close together.

The Authority has been advised that the Shire of Serpentine-Jarrahdale's Town Planning

[ a0 s M s mdrant fn merrmmit o landfil o +~ fa Ta A
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amendment would require approval from the Minister for Planning.

If the Shire of Serpentine-Jarrahdale decide to recommend a scheme amendment to the Minister
for Planning, then mechanisms to ensure separation of incompatible land-uses must be put in

place so that:

= pew housing occurs only outside the area of reduced environmental amenity as defined
above for the duration of landfill operations; and

» the landfill can operate to a reasonable industry standard without adversely affecting people
and housing.

Any approved Town Planning Scheme amendment should ensure mechanisms are in place to
ensure incompatible land uses are not established in the area of reduced environmental amenity.
The Environmental Protection Authority and Health Department will ensure that the tandfill
operates to a reasonable industry standard.

Unless mechanisms are in place to ensure that incompatibie land uses do nof occor within the
arca of Ieduwd r‘nwronmenmi dmemty then the Imprm\ of the pmposa, I should be limited to the
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amenity could require the landfill to cease opr‘mtmn
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The Environmental Protection Authority concurs with the advice of the Health Department and
those of the proponent that, assuming a reasonable standard of operation, the impacts from this
proposal would extend beyond the boundaries of the site.

The Authority considers that unless mechanisms are in place to ensure that incompatible land
uses do not occur within the arca of reduced environmental amenity, the impacts of the proposal
would need to be limited to the boundaries of the site. En forcement of environmental
regulations to the site boundary in response to complaints from residences established within
the area of reduced environmental amenity could place the landfill operation in jeopardy or
require the operation to cease.

The Environmental Protection Authority considers that, based on existing land-uses, the
proposal is currently environmentally acceptable. llowever, the Environmental Protection
Authority notes that a change to land-use within the area of reduced environmental amenity,
either through a the building of residences or a rezoning could resuit in conflicting

environmental values and make the proposal environmentally Lmacceptabl )



Recommendation 5

The Environmental Protection Authority recommends that, should the Shire of
Serpentine-Jarrahdale decide to recommend planning approval, the State
Government through the Minister for Planning should ensure appropriate
mechanisms under the provisions of the Town Planning and Development Act
are identified and put in piace to ensure that only compatible land uses can be
established within the area of reduced environmental amenity associated with

this proposal for the duration of landfill operations.

In the absence of these mechanisms, the Authority peints out that enforcement
of environmental regulations to the site boundary in response to complaints
from residences established within the area of reduced environmental amenity
could place the landfill operation in jeopardy or require the operation to cease.

5.10 Traffic

The proponent addressed the issue of traffic 1mpacts in more detail in the response to
submissions. Truck traffic along the South-West Highway could increase from 1 000 to | 100
trucks per day. This small increase is not considered environmentally significant.

0. Issues associated with privately operated landfiiis

The recommendations that follow 1n this section largely reflect the inadequacies of existing
legislation to deal with privately operated landfills. It should be noted a Working Group on
Waste Management constdered some of the issues raised below in its report Waste Management
into the 21st Century published in July 1991.

6.1 Regulation of establishment and operation

As noted in Section 1.1, the Health Act provides the Executive Director, Public Health with the
to stipulate recuirements for the use of land for refuse dmnnqal hV ]ﬂ("i! clﬂth()rltleg bhut
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not for privaiely owned refuse sites.

The Ehv’uuu;ubhtai Prc*ccim“ Authurzfy considers that the E‘tefrﬂf“m Director, pﬂhhr‘ Heaffh

for this propoml as normally oceurs for local authorities. Whilst this would be cavered to some
extent by the proponents commitments, the Environmental Protection Authority considers that a
specific recommendafion is appropriate to clearly indicate that the proponent should conform to
the requirements of the Executive Director, Public Health.

The Executive Director, Public Health usually considers specific public health and waste

O

management 18SUES.

The Environmental Protection Authority expects that the Executive Director, Public Health
would ensure on-going compliance with modern management practices by requesting review of
the landfill management plan every five years.

Recommendation 6
The Environmental Protection Auathority recommends that the proponeni be

required to conform to the requiremenis of the Executive Director, Public
Health with regard to the design, construction and on-geing management of the

waste disposal site.
(See Recommended Environmental Condition 7)



6.2 Post-closure management

Management of the refuse site is necessary until the waste has fully degraded, which can be
many decades after closure of the site for tipping. When the waste is fully degraded methane is
no longer generated and pollutant concentrations in leachates reach levels which are not likely to
have adverse impacts on the environment.

The proponents have recognised the need for management following closure.

The Authority considers that responsibility for post closure management should remain with the
proponent or an agency or group of agencies which are accountable to the community, have a
guarantied life and which can ensure that there are sufficient funds to manage the site until the
waste is fully degraded. The ploponcnt should have the ability to generate funds for post
closure management during the site's operation. Therefore the Authority considers that the
proponent should take responsibility for funding post-closure management.

Subject to the comments below (Section 6.3), the proponents commitments adequately address
post-closure management issues.

6.3 Clean-up of unexpected polluiion and other coniingencies

The proponent has recognised a need for financial assurances to cover unexpected pollution and
other contingencies. Such assurances are needed to ensure the on-going environmental integrity
of the site.

The environmental integrity of a site is achieved by ensuring that there are always sufficient
assets available to ensuie poliution can be prevented and unexpected pollution can be cleaned-
up to acceptable levels during operations and in the long term. This means that there should
always be sufficient funds available to cover post-closure management (ic pollution
prevention}, the costs of unexpected pollution and contingencies (ie polluter pays).

In other states of Australia environmental protection or waste management agencies have
required private landfill operators to provide suitable bank guaranties and/or bonds to ensure
Ifabilities can be met without recourse to government (taxpayers) funds. The Authority
understands neither the Health Act nor Environmental Protection Act make specific mention of
the receipt or administration of the above.

The pgupuucms have made some comimitments in ft‘\pUHSB 1o concerns about environmenial
integrity of the site. These are financial assurances in favour of the Shire of Serpentine-
Jarrahdale to cover emergency contingencies and long term risk.

Uinder the Environmental Protection Act, both the Minister for the Environment and
Environmental Protection Authority have a role in determining what is considered to be
pollution, and the remedy of that pollution. The existing commitments would not cnable the
Minister for the Environment to ensure the required works were undertaken using the financial
assurances made in commitments in the event of a defaunlt by the proponent.

Another concern is that the structure of the guarantees should also ensure that post-closure
management measures can be implemented until such time as the waste has fully degraded.
There are a number of mechanisms which could be explored to enable the State government to
obtain the necessary sureily, such as the Ministers for Environment and Health holding
guarantees under enabling legislation such as a State Agreement Act, or creation of a Waste
Management Authority (or similar) with a clear head of power with regard to requiring and
administering guarantees.

The Environmental Protection Authority recommends that prior to the
commencement of landfill operations, the long term environmental integrity of
the site be ensured through appropriate mechanisms. Measures to achieve this
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should be identified and subsequently implemented by the proponent to the
requirements of the Ministers for the Environment and Health.

This proposal has highlighted the need for issues with respect to maintaining the environmental
integrity of privately owned landfill sites to be considered by the State government in order that
the dcvclopment dnd operation of future private sites can managed under appropriate legislation
or statutory controls.

Many of the above comments reflect the deliberations of the Senior Otficers Committee.

Recommendation 8

The Environmental Protection Authority recommends that the State government
consider the issues raised by this proposal with respect to regulation of and
maintenance of the environmenial integrity of privately owned and operated

PSS9 3 R0 ad 3 e ]

sites,

7. Conciusions

The Environmental Protection Authority concludes that the proposal by Browning Ferris
Industries (Auvstralia) Pty Ltd and Pioneer Australia Waste Management Pty Ltd for the
Southern Landfill Project — South Cardup is environmentally accenra‘nle

In reaching this conclusion the Environmental Protection Authority identified the main
environmental factors requiring detailed consideration as:

* geological suitability of the site;

*+ acceptable wastes;

* surface water protection;

+ operational aspects to limit off-site environmental impacts;

*  on-going qeparatlon from incompatible land-uses;

‘Thie Environmeniat Protection Authority concludes that the environmental factors mentioned
above have been addressed adequately by either environmenial management commitments given
by the proponent or by the Environmental Protection Authority's recommendations in this
report.

Accordingly, the Environmental Protection Authority recommends that the proposal for Stage 1
and 2 could proceed subject to:

* the Environmental Protection Authority's recommendations in this Assessment Report; and
+ the proponents commitments {See Appendix I).

The Authority has established an implementation and auditing system which requires the
proponent to advise the Authority on how it would meet the requirements of the environmental
conditions and commitments of the project. The proponent would be required to develop a
Progress and Compliance report [or this project as a section of the recommended audit
prograimes.

The Authority's experience is that it 1s commeon for details of the proposal to alter through the
detailed design and construction phase. In many cases alterations are not environmentally
significant or have positive effects on the environmental performance of the project. The
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Authority believes that such non-substantial changes, and espectally those which improve
environmental performance and protection, should be provided for.

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

8. Recommended environmental conditions

Based on its assessment of this proposal and recommendations in this report, the
Environmental Protection Authority considers that the following Recommended Environmental
Conditions are appropriate.

SOUTHERN LANDFILL PROJECT - SOUTH CARDUP (741)

[y

Proponent Commitments

The proponent has made a number of environmental management commifments in order
¥ &
to protect the environment.

[-1  In implementing the proposal, the proponent shall fulfil the commitments (which are not
inconsistent with the conditions or procedures contained in this statement) made in the
Public Environmental Review and in response to issues raised following public
submissions. These commitments are consolidated in Environmental Protection
Authority Bulletin YYY {See Appendix 1)

2 Subsequent Stages

2-1  Stages 1 and 2 only may be implemented The proponent shall refer to the
Environmental Protection Authority plans for Stage 3 or subsequent stages of landfill
construciion and operationg at ar adizcent 1o the site.

3 impiementation

Changes to the proposal which are not substantial may be carried out with the approval
of the Minister for the Environment.

3-1  Subject to these conditions, the manner of detailed implementation of the proposal shall
conform in substance with that set out in any designs, specifications, plans or other
technical material submited by the pww)r\ruhl'ﬁ' io the BEnvironmental Protection Author lfy
with the proposal. Where, in the course of that detailed implementation, the pr oponent
seeks to change those deugns specifications, plans or other technical material in any
way that the Mimster for the Environment determines on the advice of the

Environmental Protection Authority, is not substantial, those changes may be effected.

4 Envirgonmental Management Programme
Surface water and a stream with a 240ha catchiment must be diverted around the refuse
to minimise generation of leachate and to protect downstream water quality.

4-1  Prior to the commencement of landfill operations in each stage, the proponent shall

prepare a Environmental Management Programme plan which includes, but is not
limited to consideration of:
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6-2

6-3

(i) the detention time of the sedimentation pond (with reference to the effects on
discharge water quality);

{i1) the size and construction of the stream diversion channels;
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works; : nd
{(iv)  a shorf-term monitoring programme to demonstrate that the works are effective,

to the requirements of the Environmental Protection Authority on advice of the Water
Authority of Western Australia and the Shire of Serpentine-Jarrahdale.

Prior to the commencement of landfill operations at each stage, the proponent shall
implement the surface water design plan required by condition 4-1.

Environmental waste acceptdnce criteria

Wastes will be tested to ensure the landfil aeﬂgn is suiiable for the waste.

Prior to commencement of landfill operations the proponent shall prepare an assessment
procedure that determines the acceptability (or otherwise) of various classes and types of
waste which take into account protection of the environment, to the requirements of the
Minister for the Environment on advice of the Environmental Protection Authority and
Health Department ol Western Australia,

Noise Limits
The proponent should conduct operations so that noise emissions do not unreasonably

impact on the surroundings.

* 40 .dB LA10. 1 hour slow and 50 dB L g pax slow between 2200 hours and 0700 hours
on any day when measured on any noise-sensitive premises;

» 45 dB LA]O 1 hour slow and 535 dB LA max slow between 1900 hours and 2200 hours
aon any (mv and between 0700 hours and 1800 hovre on \l:nrlf\\fc and au zotted r‘nl]’\]lc

h@hda_y.s. when measured on any naise sensitive premises;

« 50dB Laj0, 1 hour slow and 70 dB LA max slow between 0700 hours and 1900 hours
on Monday to Saturday inclusive, when measured on any noise-sensitive premises;
and

* 05 dB L. siow when measured at or near the boundary of premises that are not noise-

sensitive premises (other industries);

where such emissions would result in the noise level present at the affected premises
exceeding the ambient noise level present at any time by more than 5 dB L sfow.

The proponent shall ensure that noise emissions from those activities which are of
concern to occupiers of noise-sensitive premises do not exhibit tones, amplitude and
frequency modulation, and impulsiveness of a naturc which increases the intrusiveness of
the noise.

The proponent shall conduet noise surveys and assessments in consultation with the
i :

"y P e ! Dv' art]
FLLLLIO LA rotect

The following definitions apply to these conditions:
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7-1

8-1

9-1

10

10-1

"ambient noise" means the generally non-intrusive noise which is always present due to
such sources as motor vehicles operating on roads (other than those adjacent to the
premises where the noise environment is being assessed), general industrial,
commercial and other activities where individual noise sources such as fans, machinery,
refrigeration and air-conditioning plant and vehicles cannot be identified, and natural
noise sources such as wind-induced vegetation noise, but not the noise caused by the

allegedly offending source or sources;

"dB Lajo, | hour slow " means the A weighted noise level exceeded for 10% of the time,
determined over a time period of one hour with a sound level meter sef to measure in
slow dynamic response mode, and

"noise-sensitive premises” means any land or building that is used as a residence, guest
house, hotel, motel, caravan park, school, church, hospital, or as an office or
consulting rooms, where such office or consuiting rooms are not located in an industrial
ared,

Control and management of the site
The Execuiive Director, Public Heaith wiil be responsible for ensuring appropriate
management of the refuse site.

The proponent shall conform to the requirements of the Executive Director, Public
Health with regard to the design, construction and on-going management of the waste
disposal site.

Long-term environmental integrity of the site
The environmental integrity of the site should be ensured by appropriate mechanisms to
address unexpected pollution, post-closure management and contingencies.

Prior to commencement of landfill operations, the proponent shall ensure that
mechanisms are identified and implemented to guarantee the long-term cnvironmental

integrity and performance of the site to the requirements of the Ministers for Health and
Environment.

Proponent
These conditions legally apply to the nominatec
No transfer of ownership, control or management of the project which would give rise
to a need for the replacement of the proponent shall take place until the Minister for the
Environment has advised the proponent that approval has been given for the nemination
of a replacement proponent. Any request for the exercise of that power of the Minister
shall be accompanicd by a copy of this statement cndorsed with an undertaking by the
proposed replacement proponent to carry out the project in accordance with the
conditions and procedures set out in the statement.

Time Limit on Approval
The environmental approval for the proposal is limited.

If the proponent has not substantially commenced the project within five years of the
date of this statement, then the approval to implement the proposal as granted in this
statement shall lapse and be void. 'T'he Minister for the Environment shall determine any
question as to whether the project has been substantially Commenced Any amplimhon to
extend the po eriod of five yoars referred to in this condition shall be made before the
expiration of that period, to the Minister for the Environment by way of a request for a
change 1n the condition under Section 46 of the Environmental Protection Act. (On
expiration of the five year period, further consideration of the proposal can only occur
following a new referral to the Environmental Protection Authority.)
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11 Compliance Auditing
In order to ensure that environmental conditions and commitments are met, an audit
systemn is required.

13-1  The proponent shall prepare periodic "Progress and Compliance Reports”, to help verify
the environmental performance of this project, in consultation with the Environmental
Protection Authority.

Procedure

The Environmental Protection Authority is responsible for verifying compliance with the
conditions contained in this statement, with the exception of conditions stating that the
proponent shall meet the requirements of either the Minister for the Environment or any
other government agency.

If the Environmental Protection Authority, other government agency or proponent is in
dispute concerning compitance with the conditions contained in this statement that
dispute will be determined by the Minister for the Environment.

9, References

P aVaveY

Australian and New Zealand Environment and Conservation Council 1992 Ausrralian water
guality guidelines for fresh and marine waters Australian and New Zealand Environment
and Conservation Council November 1992

Health Department of Western Australia 1992 Criteria for landfill management 1992 Perth,
Health Department of Western Australia

National Health and Medical Research Council and Australian Water Resources Council 1987
Guidelines for drinking water quality in Australia Australian Government Publishing
Service Canberra

Working Group on Waste Management 1991 Wasie management into the 21st Century Perth,
Health Departiment of Western Australia
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Proponent's commitments



Woodward-Clyde

9 COMMITMENTS

v i3 1
i

The Proponent, Pioncer-BI'l Waste Scrvices, provides the following conunitments
el nitary fand{ill ¢

concerning the consfruction, aperation and managemen

24 7114
.ot 8 and Part Lots 6 and 3 South Cardup.

M

9.1 General Commitments

(1) The Proponent will adhere to the proposal as described in the Public Envirommental
Review (PER) and as assessed by the Lnvironmental Protection Authority (EPA),
and will [uifii the commitments made therein and summarized below,

{2) The Proponent will develop, operate and manage the proposed sanifary landfill to
the satisfaction of all relevant Government agencies including the following:

. EPA;
. Health Department;
. Water Authority;
. Department of Conservation and Land Management; and
. Shire of Serpentine-Jarrahdale.
(3 As the proposed land{ill is intended as a secure facility for the disposal of municipal,

commercial and industrial waste only, the Proponent will ensurc that hazardous,
figuid and sojubie chemical waste or other {orms of intractable wastes will be
excluded from the site.

(4 The Proponent will provide a contribution of $20 000 towards the provision of a
transfer station at the existing Muondiiong 1a i e for direct
e W
Tl H
9.2 Industrizl Waste
(5) The Proponent will submit an assessment procedure that determines the acceptability

{or otherwise) of various classes and types of industrial waste st this facility for
approval by the Health Department of Western Australia and the Environmental
Protection Authority. Only industrial wasle that meets the acceptability requirements
will be disposed of at the landfill. Forming part of the screening program will be
elutriation and flash point testing and the installation of radiation detection

equipment.
9.3 Design Fealures
(6) The landlitt will be desipned and  constructed  in accordance  with accepted

engineering practice {or landfifls, to the satislaction of the Shire of Serpentine-
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(7)

(8)

N

9.4

Woodward-Clyde

Jarrahdale, Where necessary, slope stability analyses of constructed walis and bunds
will be undertaken (o verify their integrity.

The Proponent will progressively develep the Tandfl! as a series of cells. The
cell will be sized to 'tcconnnodate {wo years’ refuse, folowed by cells sized to

accommodate one year's refuse, in accordance with the singing plan included in the

PER.

The Propenent will maintain a vegetated buffer zone with a minimum of 50 m in
width around the perimeter of the landfill site,

The buffer zone will be comprehensively landscaped and will contain a perimeter

¥ U TS UL U DI, |
fence ﬂ.ud a lirebreak irack.

A landscaping plan shall be prepared, which shall be deveioped to achieve the
tollowing oljectives:

(1} that initial planting is undertaken between the {andfitl and neighbouring
properties, and the landfill and the South-Western Highway in the planting
season  before or  immediately  following the commencement of sile
development earthworks, whichever is the earlier; and

(i) 1 provide vegetative cover on the bund walls and other earth structures as
soon as practical following construction or final contouring, to minimise
visual impac;

(i) to allow integrafion with the longer terin Post-Closure Plan.,
The landscaping plans will be submitted to the Shire of Serpentine-Jarrahdale for

six months of the granting of all the necessary approvals o
T

ng operationg,

;
N Fa
oval withi

Y
commence landf{ilh

All initial plantings will be maintamed at all times. Tailed plantings will be replaced
immediately to the satisfaction of the Shire of Serpentine-Jarrahdale.

The Proponent will implement site sccurity measures to control vandalism, theft and

illegal dumping, including the construction of a 1.8 m high wire mesh with lockable
gates around the fand(ill facilities.

Development and Operational Features

Site Preparation

(10

The Proponent will ensure that prior to the commencemeni of construction of the
fandfill celly, the final excavated surface 15 graded {o allow gravity diainage across
each of the land{ill cells.
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Cell Sealing

(1

(12)

(13)

—
L
S’

a7

During the development of landfill cells, the Proponent will ensure that a 1 m ﬂ]ick

compacted clay liner will be constructed over the excavated surface. A 300 m

drainage blanket will be installed on the upper surface of the clay liner as part of the
process of constructing the liner (refer to Commitment 17).

The Proponent will ensure that clay sources used in construction of the landfill cells
will meet the following specifications, under laboratory conditions:

. in situ permeability of 1 x 10° m/s or less when clay is placed and
compacted; and
. gypsum content of less than [%.

The Proponent will engage specialist geotechnical consulting engineers to perform
Quality  Assurance/Quality  Control  (QA/QCY  in the selection of clay and
construction of the clay finer. A QA/QC report will be prepared for the clay liner
of each cell for submission to the EPA and Health Department of Western Australia
which certifies that the liner has been constructed to meet the permecability
requirements with materials that have been tested and found suitable.

The Proponent will ensure that, during development of the landfill cells, the liner
will be constructed and compacted in thin layers (no more than 300 mm loose
thickness) and density and moisture content will be controlled by continuons
compaction testing.

i he Proponent wiil ensure that, prior to deposition of refuse within a landfill cell,
a starter embankment of 2 m in height will be constructed arcund the perimeter of
the liner to prevcnt leachate and stormwater from leaving the active cell
Constr uumn :euml(}ueq zmri conirols for the starier embankment will be sinular fo

The Proponent will ensure that, on completion of the clay liner and starter
embankment, a 300 mm thick sand or gravel cover (the drainage blanket) will be
placed to provide protection against cracking of the clay material resulting in
desiceation.

In the event that a suitable clay source for construction of the basal liner of a
landtill cell or cells and the starler embankment, is not accessible, the Proponent will
utilize a synthetic barrier membrane to seal the landfill cell or cells. In this event,
the Proponent will submit a supplementary report to the EPA and Health Department
specifying the liner system {o be used and explaining the leachate collection system
to be mstalled. This report would be submitted to the EPA and Health Department
prior to commencement of construction of the cell or cells in which the alternative
lining systemt was to be installed, and construction of the cell or cells will not
commence until the EPA and Tealth Department are satistied that the systems
proposed are acceptable
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The Proponent will endeavour to place a layer of refuse over the completed drainage
blanket at the earliest opportunity to provide additional protection against
dehydration of the clay liner,

Leachate Collection

o~~~
—
o0

)

(M

(20

(2H)

(22)

(23)

The Proponent will ensure that a leachate collection system comprising a 300 mm
deep permeable {permeability rating of 1 x 10" ¢m/s or more) drainage blanket is
placed immediately above the basal clay liner. A series of drains consisting of high
strength drain coil pipe will be installed in this layer, lcading to a collection sump
within each stage of the landfill.  Leachate will be pumped from the sump to
permanent leachate treatment tanks, The system will be designed 1o the satisfaction
of the relevant authoriiies.

The Proponent will ensure that leachate collection drains will gravity feed to a sump
(lined with HDPIL and fitled with 20 mm gravel screenings) located within each
stage of the landfiill constructed integrally with the clay liner. The design storage
volume of the sump will be determined by suitable modelling, to the satisfaction of
the Water Authority of Western Australia.

| SN J‘.
e r

The Proponent will ensure that leachate will be recirculated through Lse
through a series of slotied pipes buried during landfilling, or by trickle irrigation of

the internal surfaces of the active iandf{ill cell.

The Proponent will ensure that prior to depositing refuse in a newly constiucted cell
the leachate collection pipes are connectled into the existing leachate cotlection
s allowing flow to the leachaie sump within cach

aystem serving the completed cel
Stage of the fandiill,

The Proponent wiil initially construct a permanent leachate :
service all landfill cells within Stages T and 2. A second permanent leachat
treatnient {ank will be constructed Tor Stage 3. 3
be covered and bunded appropriately. "The Teachate treatment tank(s) will
according to the results of the computer modelling to estimate feachate generation,

=

hr‘ ]n’\nhfuln fronlment i '-lk T

As part of the normal site operational practice, the Proponent will pump lsachate
from the leachate sump of each Stage as required io the leachate treatment tank, or
recirculate the leachate through the landfill as described earlier. Teachate within the
treatiment tank may be returned to the active land{¥l cell during dry periods for
disposal through recirculation, or transferred to tanker trucks for off-site disposal.

Piacement and Compaction of Refuse

(24)

(25)

BRLECLR L

During operation of the site, the Proponent will ensure that refuse will be
progressively placed and compacted into thin layers to maximize the compacted
refuse densily.

During operation of the site, the Proponent will ensure ‘Daily’ cover (clean soil or
other suitable material} is applied over the exposed surlfaces at the active landfill
area in layers (not less than 150 mm in the case of soil) so that there wili be no
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exposed garbage at the end of the day. The Proponent will apply ‘Intermediate’
cover to the top of the active landf{ill area and to surfaces which will be exposed to
the environment for periods greater than six weeks in layers of not less than
300 mm.

Cell Completion

(26)  'The Proponent will ensure that, upon completion of refuse deposition, landfill celis
will be covered with a 300 mm layer of low permeability clay over the Intermediate
cover. A further 300 mm layer of sub-soil and a {inal 100 mm layer of soil suitable
for vegetation establishment will be placed over the low permeability clay layer.

The Proponent will ensure that, as part of on-going operational practice, the final
Tandfill surface will be constructed to a predetermined crossfall to enhance surface
runoff while ‘;aleu!ardl% against erosion and to ensure hat final contours of the site

will blend into the an ,‘LHE{!‘,:‘H‘:‘ enviromnaiil,

o~
NG
~d
—

(28)  The Proponent will ensure that, on completion of each landfill cell, shallow rooted
native vegetation {in accordance with advice from the Department of Conservation
and I,zmd F\Aamgomen! and the Shire of Serpentine-Jarrahdale) wiil be esiablished

Surface Water Runoff

(29)  During the active operation of a Iandfill cel, all surface water ranofl from within
the active cell will be treated as leachate and the Proponent will ensure that it will
be coliected and disposed of through the leachate drainage system.

(30)  'The Proponent will ensure that a site drainage system will direct mnoff water from

dreas outside the I'mdhl' houndary, undwchapul areas within the landfill boundary
d surfaces of compleled iandfiil cells, away {rom the active
tipping areas. Water from this system will not have contacted refuse, and therefore
it will be uncontaminated and may directly discharge into the stream.

and from the

Road Construction and Maintenance

(31)  The Proponent will ensure that, from the outset of the landfill operation, all roads
to be used by visitors to the site will he sealed (up to the gatehousce).

(32)  The Proponent will ensure that surface runoff from infernal roads within the landfil}
site will not contact refuse and will be directed to the on-site sedimeniation pond.

(33)  The Proponent will ensure that a water tanker will be permanently on-site and
avatlable for dust suppression on all unsealed trafficked areas during dry periods or
as required.
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Wheel Cleaning Facilities

(34)  As part of the initial site development, the Proponent will ensure that a wheel
cleaning drive through is installed on the egress (rom the landfill cell area to
dislodge debris and sediment from vehicle wheels. Debris collected in the sump
will be regularly removed and disposed of within the active landfill cell.
Contaminated water within the drive-through will be treated as leachate.

9.5 Management of Environmental Impacts

Water Resources

Commitments regarding Cell Sealing and Leachatle Collection also pertain.

(35)  The Proponent will ensure that an underdrain is constructed beneath the low
perineability jiner where required to collect and divert water egressing from the
fractured granite o the sedimentation pond.

(edonrs

Commitments regarding Cell Sealing, Leachate Coliection and Walter resources also pertain.

(36)  The Proponent will ensure that particulatly odorous refuse wili only be aceepted at
the tandfill by prior arrangement and that any such material received will be covered
immediately.

Litier

Commitinents regarding Placement and Compaction of Refuse also pertain,

v The Proponent wiil ensure that any landfill refated litter along the site access roules
within a 2 km radius of the site is removed at least weekly.

(38)  The Proponent will ensure that, as part of normal operational praciices, portable
litter control screens will be placed in the vicinity of the active tipping face to
iniercept any material blown from the tipping face.

(3% The Proponent will ensure thai, as pari of normal operational practices, any litier
blown from the tipping face and intercepted by the portable screens, the site security
fence or perimeter vegetation wil] be collected daily and returned to the tipping face.

Noise

Commitments regarding Design eatures (perimeter buffers and earth bunds) also pertain.

(40)  the Proponent will ensure that all vehicles and machines operating at the landfill
site and which are under 1ts control will be fited with cffective exhaust system
silencers.
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{41y  The Proponent will limit the daily hours of operation of the landfill between 0600
and 1800 hours Monday to Saturday and 1000 and 1600 hours on Sundays.

Dhtst

Commutments regarding DCS:_E Features (pprimcter buf 1 bund), Road

b

(42)  The Proponent will, during initial site development and as part of normal operational
practices, ensure the stabilization by vegetation or other means of disturbed areas not
immediately needed (or landfill operations.

As pari of normal operational practices, the Proponent will ensure that any unsealed
trafficked areas arc watered as necessary to lay dust.

-
£
Ll

—

{44)  As part of normal operational practices, the Proponent will ensure that
. active tipping area will be dampened (either by leachate irrigation or
water application) as necessary to lay dust; and
. overburden, cover malerial stockpiles will be stabilized with

temporary cover vcgeialmn mu]dnng, watering or other technique to
suppress dust generation,

Pests
Commitmenis regarding Placement and Compaction of Refuse also pertaimn.

{45)  The Proponent will ensure that, as part of normal operational practices, any large
appiiances, craies efe, piaced in the active tipping area will be specifically crushed

before covering with !'f*f-mf- zmd cover mﬂm; E, "nd that xi]'y‘ {yres dumped, uniess

(46)  The Proponent will implement supplementary control measuies directed (owards
specific pest species on an as required basis in conjunciton with and to the
satisfaction of the EPA, Water Authority, Department of Conservation and Tand
Managemen!, Shire of Serpentine-Jarrahdale or other regulatory authority.

Landfill Gas Managemeni

(47y  Prior to the commencement of tipping operations, the Proponent shall prepare a
methane gas management plan which addresses monttoring, collection, disposal and
polential beneficial uses of landfill gas to the satisfaction of the Environmental
Protection Authority and the Health Department of Western Australia.

initially, gas will be disposed of by flaring.  When monitoring results indicate that
action to manage landfill gas emissions is warranted, the Proponent will implement
the methane gas management plan to the satisfaction of the Environmental
Protection Authority on advice of the Health Department of Western Australia. The
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Proponent will liaise with the relevant authorities regarding beneficial uses of
landfill gas over the operating and post-closure life of the landfill,

Fire

Commitments regarding Macement and Compaction of Refuse, Landfill Gas Collection, and
Landlill Gas also pertain,

(48)  The Proponent will ensure that, from the outset of the landfill operation, site
operational and management practices will not include utilization of fire except for
the controlled flaring of landfill gas.

{49y The Proponent will ensure that from the outset of the landfill operation, adequate
manpower and machinery resources to combat any fires which may occur within the
landfill site will be maintained on-site during operating hours.

(50)  'T'he Proponent will make the water tanker ftruck available to the Shire of
Serpentine-Jarrahdale or the Bush TMires Board to assist in fighting fires subject to
the proximity of the problem and the Proponents needs at that time.

Social Impacis

Effectively all Commitinents given pertain directly or indirectly to the amelioration of social
impacts,

2.6 Environmental Muoniforing
Water Kesources

(51 The Proponent will progressively construct a sertes of dedicated groundwater
monitoring bores to specifications acceptable to the EPA and the Gealogical Survey
Division of the Department of Mincrals and Energy. 1t is aniicipated that monitor
bores will need to be installed on the basis of geological considerations to ensure
effective groundwater monitoring along sections of the site boundary down hydraulic
gradient from areas used for landfilling.

(52)  On commissioning of each monitor bore and prior to the commencement of tipping,
groundwater will be sampled and analysed for a range of potential contaminants 1o
provide background information on groundwater quality. Parameters determined
will include pll, salinity (as TDS), redox potential, major ions, nuirients, total
organic carbon, and heavy metals to the satisfaction of the Environmental Protection
Authority on advice from the Chemistry Centre and the Water Authority of Western
Australia.

The Proponent will inplement a programme of regular sampling from the monitor
bores, This programme  will be determined by the site hydrogeological
considerations and to the satisfaction of the EPA and other relevant authorities,
although, inmitially, sampling on a three-monthly basis is envisaged. Water samples
collected will be analysed for a sclect range of parameters. These will include pH,
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(56)

(57)

(59}
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(60)
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salinity (as TDS), zinc, total organic carbon, five-day biochemical oxygen demand,
ammonia-nitrogen, and total alkalinily to the satisfaction of the Environmental
Protection Authoritly on advice from the Chemistry Centre and the Water Authority
of Western Australia.

The Proponent will sample privately owned bores on sclected propertics in ihe
vicinity of the landfiil, initially on an annual basis, and analyse samples for a select
range of parameters. These will include pH, salinty (as TDS), and
ammonia-nitrogen to the satisfaction of the Environmental Protection Authority on
advice from the Chemistry Centre and the Water Authority of Western Australia.

4

Groundwater samples will be collected and analysed in accordance with recognized
staindard procedures, and to the satisfaction of the EPA and the Water Authority of
Western Australia.

I{ monitoring indicates that groundwater quality is being affected 1o an unaccepiable
degree, as determined by Ihe invrmnmemai lrotcctmn Authority, the Proponent
shall prepare a strategy for clean-up of groundwater contamination, to the
satisfaction of the Environmental Protection Authority en advice of the Water
Authority of Western Australia.

The Proponent shall implement the strategy for clean-up of groundwater
contamination required by Commitment 56 (above) to the satisfaction of the
Environmental Protection Authority on advice from the Water Authority of Western
Australia.

Should groundwatier anaiyses indicate contamination by landfill leachate, the
Proponent will immediately undertake further sampling and analysis for a more
extensive range of parameters in consultation with, and to the satisfaction of, the
EPA and the Water Authority of Weslern Austrajia.

o
s
2]

a deterioration i groundwater qualily reasonably atiribwtable
to lhe }dnd[l]i operation will be immediately investigated by the Proponent in
consultation with, and to the satisfaction of, the EPA and the Water Authority of
Western Austrahia.

Py

| NP
BALH

e

1.
4A n‘ "\ans iHH H

The Proponent will implement a programme of regular water sampling of the
sedimentation pond, into which groundwater collected by the landfill underdrain
flows. Water samples collecied will be analysed for the same parameters as for
samples taken from the groundwater monitoring wells to the satisfaction of the
Environmental Protection Authority on advice from the Chemistry Centre and the
Water Authority of Weslern Australia.

As soon as leachate is detected in the leachate collection sump, and thercafter in
conjunction with the groundwater monitoring programme, samples will be collected
and analysed for comparison with anticipated leachate chemistry.  Continuing
sampling and analysis will be co-ordinated with the groundwater monitoring
programme, and analytical results will be included in the periodic performance
reports.
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Other Iinvironmental Menitoring

(62)

(63)

(64)

9.7

(65)

(66)

(67)

From the outset of the land[ill operation, the Proponent will maintain a complaints
register in which details of any complaints from local residents, within the
Serpentine-Jarrahdale municipality about the landfill operation will be recorded to
the satisfaction of the FEPA,

The Proponent will monitor the activity of Silver Gulls at the landfill site, from the
outset of landfitling operations, in consultation with, and to the satisfaction of, the
Department of Conservation and Land Management.

IF'ollowing the nstailation of the landfill gas extraction system, the Proponent will
measure landfiil gas flow rates at six-monthily intervals. Resuits will be forwarded
directly io the EPA and will also be incorporated into the periodic performance
reporis.

Performance Reporting

he Proponent will  submi

] sy 5
rariment "nd e SHiure o

annual  performance reports to the EPA, lealth

masifiian Tneeal ~ PR P JRY h | O
{'ErCu‘uu_; ;’(l!l(lE{d.J}C within 15 10U

ree mont! GWIing
each anniversary of the commencement of the landfilling operation. These reports

will address such matters as:

. the stage reached in the various operaftonal and management
programmes being implemented;

. results  {rom  monitoring  programmes  instituted,  including  the
complaints register, and the response to any complaints received;

s madificationg (o the various programimes g that have heen in!ninnmﬂfm}
in response to monitoring results) and
. any unforeseen or extraordinary event associated with the landfill that

has adversely affected  offisite  environmental quality {(and the
Proponent’s response to that event) occurring during the preceding
twelve months.

The final report submitied during a reporting period will provide a detailed review
of performance over the entire period and of any modifications to operational and
management programmes intended.

The Proponent will respond, through an interactive process with the EPA, Health
Department and the Shire of Serpentine-Jarrahdale, to any issues those agencies may
raise following receipt of the performance reports.

At the same time that periodic performance reports are submitted o the EPA. Health
Department and Shire of Serpentine-Jarrahdale, the Proponent will make the reports
available  to relevant  community  organizations  within  the Shire  of
sSerpentine-Jarrahdale
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2.8

(69)

(70)

9.9

(71)

(73)

(74)

(75)
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Any unforeseen or extraordinary events associated with the landfill that adversely
affected off-site environmental quality, and the Proponent’s response to any such
event will be reported immediately (by the Proponent) to the EPA, Health
Department, and Shire of Serpentine-Jarrahdale.

Contingency Planning

The Proponent will submit, for review by and approval from the Shire of
Serpentine-Jarrahdale prior to commencement of landfilling activities, a contingency
plan  for emergency situations  alter  consultation  with  the Shire of
Serpentine-Jarrahdale, Environmental Protection Authority, Health Department of
Western Australia, Bush Fires Roard, Water Anthority of Western Australia and the
Department of Conservation and Land Management.

The Proponent will respond to any unforeseen contingency associated with the
landfil]l and which is producing a demonstrable and unacceptable ofl-site impact in
consultation with the EPA, Health Departiment of Western Australia, the Shire of
Serpentine-Jarrahdale, and to the satisfaction of the Minister for the Environment as
appropriate.

Management Following Closure

The Proponent recognizes that certain management responsibilities will continue
following clo sure of the Tandfill site and will ensure that such responsibilities will

he dggdlarg, 4 congnltation with the relevant munhtnrv authorities (It"n‘c.qenﬂy the

EPA and the Health Department of Western Anc;tmim)

The Proponent shall be responsible for construction, operation, decommissioning and
post-closure management of the site until such time as the waste has {ully degraded,
to the satisfaction of the Environmental Protection Authority.

Within two years afler the date of commencement of construction, the Proponent
shall prepare a draft decommissioning and post-closure management plan, to the
satisfaction of the Environmental Protection Authority.

At least two years prior to closure, the Proponent shall prepare the final
decommissioning and post-closure management plan, {o the satisfaction of the
Euvironmental Protection Authority.

The Proponent shall implement the final decommissioning and post-closure
management  plan  required by Commitment 74, to the satisfaction of the
Fuavironmental Protection Authority.

-
-
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Financial Assurances

Within six months of commencement of landfilling operations, the Proponent will
establish financial assurances in favour of the Shire of Serpentine-Jarrahdale to cover
emergency contingencies and long-term risks in a form and to an aimount accepiable
to the Hnvironmental Protection Authority, Health Department of Western Australia
and the Shire of Serpentine-Jarrahdale,

The amount of the financial assurances shall be reviewed every five years by the
Environmental Protection  Authority in  consultation  with  the Shire of
Serpentine-Jarrahdale and the llealth Department of Western Australia.

Company guarantees, if offered by the Proponent, shall be supported by annual
audited accounts from cach guarantecing entity.

The preparation of the legal agreement relating to the financial assurances shall be

execuled by the Proponent’s solicitors at the Proponent’s expense,

SA2SINCALSIY July 199RPIRISY fol 100



Appendix 2

Public submiissions and proponent's response



SOUTHERN LANDFILL
SOUTH CARDUP

PUBLIC ENVIRONMENTAI [SAVALSAYY
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RESPONSES TO PUBLIC SUBMISSIONS

Woodward-Clyde %

300 Albany Highway

VICTORIA PARK WA 6100

Telephone: 09 362 4322 July 1993
Facsimile: 09 361 4872 Report Number 2535/3
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1.0
EXISTING ENVIRONMUEUNT DESCRIPTION

1.1

1.1.1

i.1.3

SURFACE WATER FLOWS AND MANAGEMENT

Submission: Karnet and Jandakot rainfall data should be used to determine
criteria - not Perth Airport.  One submission suggested Karnup figures

should be ased with a 200% factor.

Response:  Preliminary surface drainage design was perforimed in accordance
with accepted engineering practice, using the Australian Rainfall and Runoff
1987 Guide to Flood Estimation, published by the Institute ol Engineers,

Australin. Preliminary design {or the area is based on a 1:100 vear rainfall event
! y

ey |
[483

Cose e O OO s rage - 1 ' -
for Zone 8 temporal pattern an spriate design isopleths for the avea as set

out in the above publication.

Submission: The flow of water over the valiey surface between Stages 1 and
2 needs re-assessment to ensare (hat the tip will not be washed away. The
volume and velocity of the water is sufficient to carry blue metal 5 to 10km
downstream (one owner about 5 km downstream noted that he built his
roads from the blue meial washed downstream!). CUoncerned

underestimated.
Response:  As for 111

Submission: Which stormwater criteria have been used for design (1:10

1:100 year cvent),

Response:  Final design of the diversion drainage system has yet to be

undertaken, A 1100 year event criterion will be used in the design.
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1.1.4

11.5

1.1.6

Woodwarad-Clyde

Submission: Provision for diverting surface runoff is insufficient - What
will happen with a sudden downpour: possibly will wash much o

downsiream.

Response: Sufficient provision is made in the design of the diversion of surface
runoff to account for likely heavy downpours.  Additionally, the Jandfill
structures, both as initially proposed and with the reduction in total capacity as
outlined in these responses to public submissions on the PER, will be designed
to withstand any likely erosive event. Further, Pioneer-BIf Waste Services
(PBFI) is committed to collection and disposal as leachate of rainfall/runoff
entering e lisposal of leachate by recveling or disposal at an
approved site. The financial guarantees committed to by PBH will ensure {hat
in the cvent of any problems arising with the drainage or leachate collection
system these will be rectified to the satisfaction of the HPA and other designated

authorities,

Submission: Disposal of any increase in stormwater runoff should be to the

approval  of the loeal authority and compensated either within the

i
by
=]
L)
.
rins
=]

al authority compensating basins

Response: It is not anticipated that any significant increase in runoff will occur
from the sile, as extensive clearing of vepetation will not he undertaken, and the
stablishment of the feility will not involve extensive sealed or covered areas.
Additionally, PBFT has commitled to the establishment of extensive areas of
revegetation with indigenous species. A combination of all these factors is

expected to result in no significant increage in runoff from the site.

—

Al runof! leaving areas of the site aliered by the development will be directed

to the diverted dvainage system, which will be linked to a sedimentation pond,

‘<

as indicated in the PER. This will ensure that any increased sediment load will

not be carried beyond the site.
Submission: The drainage system will need to be maintained forever.

Response: It is acknowledged that the drainage system will need to operate

permanently to divert water around the Stage 1 landfill area. For this reason the
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system will be designed to be a permanent structure requiring mimmal
maintenance, and to operale independently beyond the post-closure after care

period {i.c. without requirements for pumping ete).
£.2 GROUNDWATER

1.2.1 Submission: Groundwater inflow into the Darling Fault needs further

investigation.

; to comply

criteria, and leachate will be fully contained by the liner.  Contamination of
groundwater is therefore not expected to occur from operation of the landfill
Moniloring bores will be established down gradient from the landfll to enable

any contamination, if it did oceur, to be detected, as commiitted to in the PER.

The inflow of groundwater into the Darling Fault is addressed in the PER.

Information available indicates that the Armadale Shale underlying Stage 2 of

aultine

res or inhibits the westerly flow of groundwater, though faulting

of the shale may compromise these shales as a groundwater movement barrier.
However, because of the regional geology, it is unlikely that large volumes of

groundwater low into the Darling Fault.

WIND

——h
fand

1.3.1  Submission: Wind measurements and intensity. is lacking specifies to subject

site - winds in the avea are known to be stronger than at Perth Airport.

Response: It is acknowledged that wind velocities at the site could exceed those
of Perth Airport. Specific wind data are not available for the site. However,
PBIT has committed that landfilling operations at the site will be managed to
ensure that wind blown litter and dust, and odour, do not become a problem.
Daily covering of refuse and strict control of landfilling operations will ensure
thai the threat of fire at the site is miiimised. Virefighting facilities will be

appropriate for an area known to be subject to occasional high winds.

QA25IDCA08722 Tuly [90RPIISY fet
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1.4 FLORA AND FAUNA

1.4.1 Submission: Fanna and vegetation suvvey is incompleie {ie Wandoo tree

species).

Response:  An assessment of vegetation at the site showed that the Stage 1
tandfill area has been highly disturbed by agricultural clearing and use, and the
Stage 2 site by clay removal for brickmaking. The vegetation is therefore
considered to be of httle conservation value. The description i the PER noted

the presence of Fucalypius calophvlla, I, rudis and L. marginata on ihe land on

which Stages 1 and 2 of the lapdfill are preposed, but did omit o inciude the
presence of E. wandoo (Wandoo). These species exist predominantly as isolated
trees withou! indigencus understorey or groundcover species. As part of PBETs
commitment to maintaining existing vegetation on the site, the maximum number
possible of these trees will he retamed on the site during and following

landfilling operations.

i.4.2 Submission: Vailey is an attractive free-line ereck, in harmony with ifs

surroundings not a degraded environment

Response: The valley has been cleared for agriculture, and only isolated remmnant
irees have been retained (rom the original vegetation. H has therefore hitle
conservation value, and can be considered to be degraded with respect to ils
condition prior to agriculiural development. Further, the valley has in part been

infilled by Pioncer’'s quarrying and associated activities.

SA2SISCANRTRY July (99RINIEY fit
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2.0
ACCEPTABLE WASTES

2.1

2.2

2.4

SA2SATCANRNIY duly 1993PHhUSY et

Submission: There is a need for a clearer definition of what constitute
v utes

non-hazardous and hazardous waste.

Response: The Operations Management Plan in Appendix E of the PER clearly
describes the wastes which will be accepted into the land(ill, and those that will

not be accepted.

Submission: US EPA criteria only measure solubility of products in isolation
from other pollutants (Eg acids and alkalies) which may increase solubility

and incresse leachate concentrations,

Response:  Acceptance criteria described in the PER are a guide based on the
assessment approach and procedures currently employed by regulatory authorities
in Victoria, as stated in the PER. Acceptance criteria for the Southern L andfill

M __ " }

T I T O S §
WIHTE CUTHTOBITE L UHIHEC CUricit

Western Australia,

Submission: Pyrites from the CSPR siie in East Fremantie would not be

—~ e | 7 U
acceptable at

Response:  Pyrites from the CSPB site may need to be pretreated before they
would become accepiable at the Southern Landfill site 1o comply with the
acceptance criteria referred to above. Pre-acceptance testing will be conducted
on all indusirial maierial before accepiance for disposal at the Southern Landfill
Submission: The dumping of contaminated wastes {yom places such as

Kwinana could result in a disastrous outcome,

Response:  Disposal of wastes from Kwinana will only be allowable if the
wastes comply with the acceptance criteria.  As the landfill is designed for
disposal of materials meeting these guidelines, minimal risks will be involved in

such disposal. Financial guarantees to be put in place by PBFI will ensure that
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3.1.1

3.2

321

Weodward-Clyde

3.0
FARTHQUAKES AND LANDFILL STABILITY

EARTHQUAKES

Submission: Concerned that an earthquake may break clay seal (based on
deep large cracks generated across Jarrahdale and Scrivener Roads during
the Meckering carthquake and 60 cm chasm on Nettleton Road on another
occasion).  Contaminated soils may contaminate groundwater if an

earthquake occurs,

Response: The probability of significant seismic activity at the Southern Landfill

site 15 addressed in the PER. The land(ill will be enginecred fo be capable of
tolerating likely earthquake events, and the risk of faflure of the landfill is
considered to be extremely smatl. The financial guarantees to be provided by
PBFT will be sufficient to cover full rectilication of any problem occurring with

the landfill, including the worst case scenario.

A report by the USEPA following the California earthquake in 1987, which
registered 7.1 on the Richter Scale found that no structural damage was sustained
by any landlills within a 40 km radius of the centre of the carthquake, further
indicating that the engineering design used in today’s modern landfills ig able to

satisfactorily account for seismic activity.

LANDFILL STABILITY
Submission: Concerned non-structured bund may  eventually lead to

movement of the mass down the valley.

Response:  The landfill will be designed and constructed in accordance with
accepled engineering practices for landfills, {o the satisfaction of the Shire of
Serpentine-Jarrahdale.  Where necessary, slope stability analyses of constructed

runds will be undertaken {o verify their integnity.

[

walis anc
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4.1

4.1.1

4.2

4.2.1

ON SITE BUFFER
Submission: On what basis was the 30m buffer chosen.

Response: The 50 m buifer zone width was chosen on the basis of requirements
for adequate visual and noise screening for the site. No statutory requirements
currently exist in Wesfern Aunstralia to determine dimensions for the on-sile
buffers. It should be noted that the bulfer zone will have a minimum width of
S0 m.

Submission: The 50w vegeiation buffer zone of trees and shrubs should be

seeded with indigenous species and would provide a much needed

‘sreen strip’ to the area.

Response: PBFI has committed to establishment of the on-site buffer zone with
retained and planted vegetation, and plans for Jandscaping will be submitted to
the Shire of Serpentine-Jarrahdale (Commitments 8 and 9, and Appendix 12.3.2)
within six months of the pranting of ali necessary approvals to commence

fandhilling operations.

PBFI also commits {o the use of indigenous species in the bulfer zone, (o

provide a ‘green strip’ in the area,
OFF-SITE BUNFER

Submission: Private Iand (Lot 18) affected by buffer is within 40-50 m of

tipping face.

Response:  PBFI has specified that the off-site bulfer should be 200 m to the

fandfill and associated buffers comply with these commitments.
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4.2.2

4.2.3

4.2.4

4.2.5

Woodward-Clvde

Submission: Nced of much larger buffer/ 500m at least/ 500m as
recommended by Health department of WA/ to ensure adequate litter

anisol
OMEFo

.
jest L

iviid - il i . P T T
conirel fire control, landfl gas odour contyol

v |
Response:  The Victorian EPA guidelines, upon which the buffer distance is
based, are considered adequate for properly managed landfills, and these have
been adopted for the Southern Landfill proposal. The Health Department of
WA’s 1992 drafi criteria for iandfli management have not been adopted by
government, and are presently subject to modification by the Department.
Finalisation of the effective off-site buffer will be subject to agreement hetween

3 n

PBEI, the Shire of Serpentine-Jarrahdale, and the Health Department.

Submission: A 2-560m iandscape boffer zone as a hush corrider should

be promoted.
Response:  PBEI agrees that a landscape buffer should be promoted.

Submission: The bufler should be secured by the proponcent and net

inflicied on neighbouring properties.  iias the permission of alfected

landholders been sought? (One submission from a neighbour noted no direct
consuitation). Use of iand for buffer without consultation could result in

court action.

Response:  Under the operating conditions of the Pioneer quarry, a 2 km buffer
presently exists around the quarry under ihe State Planning Commission’s Basic
Raw Materials Policy, as stated in the PER. The proposed Southern Landfill lies
within this zone. PBFI believes that the proposed buffers are adequate for the

purpose iniended, at least until other specific focal regulations are developed.

Submission: Buffer rclies on neighbouring properties and State Forest

suffering devaluation so proponent can make profit.

Response: As for 4.2.4.
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4.2.6  Submission: The spread of residential properties through this area would be

comnstrained for several decades by this proposal.

Response:  Residential development in the area is already constrained by the
2 km hulfer around the quarry, under the State Planning Commission’s Basic
Raw Materials Dolicy, the planning provisions of the Shire of Serpentine-
Jarrahdale’s Town Planning Scheme No. 2 and the Rural Strategy, and under the
Perth Metropolitan Region Scheme. The proposed land{ill development does not

exacerbate the existing constramts.
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5.0
VISUAL IMPACTS

Submission: The need fo protect visual infegrity of the Darling Scarp is
recognised in several reports (g System 6). Further visual assessment
should be done before approvals are given. The valley fill would be highly

visible,

Response: The size of the proposed valley landfill has been reduced as a result

"

o PBFT during the environmental impact assessment, The

new landform is 25% less in area and 15 metres less in height, A visual impact
assessment, comparing the initial and revised valley landform has been and is
attached to this response (Aftachment A). Reduction in the area of Stage [ wili
also reduce the area of land needed to be cleared for site works for Stage 1.
PBFI is committed lo tree planting for screening and general landscaping
purposes as part of the development and operation of the land{ill.  Further tree
planting will be extended to the road verge for the South-Weslern Higliway

(Attachment A).

Submission: A landscaping schedule should be negotiated up-fromt and

bonds required. Stovmwater drains should he landscaped,
Response:  PBIT has undertaken io submit landscaping plans to the Shire of
Serpentine-Jarrahdale  for approval within six months of the granting of all

necessary approvals to conmumence landfifling operations (see Appendix £2.3.2).

3 undersiand thai in these times even further

xy

Submnrission: I ig difficult ¢
damage to the escarpment through mining and landfilling is being

considered.

Response: No comment.
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5.4 Submission: The site should be either re-developed as parkland or re-

forcsted to its original stafe.

Response:  ‘The site will be developed as grassland in Stages [ and 3 and

parkland in Stage 2 after the cessation of landfilling activities.
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U <

MONITORING

6.1

6.2

6.3

6.4

Submisston: It is considered that the site is in an area where the risk of

contamination is small.

Response: Agreed.

Submission: System relies on dispersion, but ne dispersion mode]l appears

to have been produced.

Response:  The system does not rely on dispersion.  The system relies on

containment of all solid material and leachate within the landfill.
Submission: leachate should he removed off-site yather than recivculated.

Response: PBIT  counstders  that  leachate  recirculation  poses  minimal
environmental risks. Recirculation of leachate promotes breakdown of organic
material in the landfill, promoting gas generation (with will be subject to
stringent management) and reducing the length of the aftercare penod for the

iandiiii,

Submission: The proposed compaction of clay has major flaws because of
the lack of oniformity of the material, varying pevmeability rates when
exposed to contaminants, solubility and dispersability wher subject to
pollutants and drying, cracking and shrinking depending on moisture

conditions.

Response: The guality assurance/quality control program for construction of the

clay Jiner will ensure that permeabifity specifications are met (Conmmnitment 14),
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6.5

6.6

6.7

Woodward-Clyde

Submission: Arguments that clay soil in this area is less likely to allow
iting of hazardous material is misicading.  Control of materiai to be
dumped af the site could not be stringent enough and hence toxic materials

would poison the water we drink.

Response:  The PLR proposes that the landfill will be constructed with a
compacted clay liner and a leachate collection system, and all material accepted
into the landfill will be subject to stringent testing and accentance criteria. These
provisions, together with the hydrogeological characteristics of the site (Section
4.4 of the PER), should ensure that groundwater in the area will not be
contaminated.  As an additional check, groundwater monitering bores will be

installed at the site to menitor water guality.

Submission: Please provide details for specifications of leachate pipe, sand

and filier materials. What provision is made for failed components?

Response: The leachate collection system will be conservatively designed. All
manufactured engineering components will comply with approprinte Australian
standards.  Sand and filter materials will be conservatively selected to comply
with accepted engineering practices.  The [inancial assurances commitied to by
PBIT will ensure that any problems will be rectilied by PI3FI to the satisfaction
of the EPA. Specific engineering details will be provided to the relevant

government authorities as part of the Works Approval application to commence

-construction.

The pattern of monitoring bores should be on the basis of gond geological
and geophysical information so that groundwater flow paths near the site

are infersected, rather than establishing s grid pattern.

Response:  Agreed.
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Woodward.Clvde

7.0
WATER QUALITY AND EFFECTS ON WATER SUPPLIES

7.1

7.2

7.3

Submissien: Concerned about water quality from sedimentation pond being

discharged into natural drainage system.

Response:  Water will flow from the drainage around the landfill and from the
sealed road areas etc into the sedimentation pond. No leachate will be directed
into the sedimentation pond. The pond will be designed to alfow sediment to
settle, ensuring the quality of water discharged into the creck system mecls
current standards. The quality of water in the sedimentation pond will be
regularly monitored {Commitment 65), as will the need for removal of sediment

siudge from the pond.

Submission: Permanent bielogical testing of the run-off water from the tip

sife and quarry should occur.

Response:  Water qualily monitoring committed to by PBEFI (Commitments 57,
58, 59, 60, 65, 66) will continue until the aftercare period for the landfill has
heen completed, and the company -is released from the financinl assorances

honds,

Submission: Concerned that fall-out from burning gasses and leachate will

affect our water supply, which is about 1T km from the sife,

Response: The fandfill will be {fully lined with all Teachate being collected for:
(1) Recirculation back to the landfill or

(i) Offsite treatment or

(it1)  Onsite treatment.

No leachate will be released into external drainage.

Landfill gas will be flared at high temperature to remove odorous gases. No air-

borne particulate material will be released as part of that process,
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7.4

7.6

Woodward-Clyde

Submission: Concerned about leaching contaminants inte groundwater,

Submission: Many residents of Cardup are dependent on groundwater. No
company can guarantee that underground supplies will not be contaminated.

If the proposal proceeds the company should be required to:

. Meet expenses of connecting houses west of the quarry to scheme
water; and
. Allow only putrecibal waste and inert commercial and industrial

waste,

Response:  The Southern Land{ili will accepi only wastes that comply with the

acceptance criteria, and all land{illed material will be contained by the clay liner.

PRFT has also conunitted to groundwater monitering around the landfill and in
privately owned bores, to detect any decrease in groundwater quality should it

It

occur (Commitments 56 - 60).

Submission: If groundwater contamination is detected, what work

suspension measures will be invoked?

Response: PBIL will prepare  a Landfill Management  Plan, including
contingencies for responding to any problems which may arise, following
approval to construct the landfill. The financial assurances {o be implemented
by PBFD will ensure that any problems which arise will be rectified to the

satisfaction of the BEPA.
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8.1

8.1.1

o
I
.

8.1.3

8.1.4

Woodward-Clyde

8.0
OPERATIONAL PROBLEMS

AIR QUALITY

Submisston: Concerned about increase in dust pellution and envirenmental

hazards to the atmosphere.

Response: The PLIR contains full descriptions of the environmental management

ey 1y .-.nE

PEGpGsa

or the Southern Landiill, and containg numerous commiiments relating

to environmental management to address the air quality concerns.

Submission: Concerned that contaminated dust will be blown onto adjacent
properiies. This miay contaminate dairy produce. One subinission was

concerncd dust would reach Byford.
Response: As for §.1.1

Submissien: Concerned about strong odours upwind from the valley, even
with the usc of daily cover. Submission expressed concern about odours
reaching the taxpaycr subsidised "Showease WA Centre”™ at Tumbiegum
Farm, Cardup Village and Byford townsite,

Response:  As for 8.1.1

Submission: Noxious gnases will be released into the atmosphere through

neineration,

Response:  Landfill gas generated at the site will be flared, as described in and
commitled to in the PER (Commitments 50, 51, 52). Commitments 53 and 54
specifically exclude the incineration of waste miatenal at the site, apawrl from

landfill gas flaring.

SASISCANRTALZ July 19O RPIISY 1ol
’
AL Waoadwasd-Clyde - AN, 000691490 8-1



8.2

8.2.1

Woodward-Clyde

EITTER

Submission: Concerned about windblown lilder., ivhat daes routine litter

collection mean (ic daily, weekly ete)?
Response:  Litter will be collected daily

Submisston: How is this te be cleared from private land adjeining, especially
where tiping edge is 40-50m from the nearest property. Also pathogens and

noxious wecd seeds could be blown to adjoining propertics,

Response:  Litter which may escape the litter sereens will be manually collected.
Collection on private property will be conducted only with the permission of the

owner(s) of the land,

Risk of pathogen release will be miimised through the practice of daily

covering of the active tipping face.

~

PBFI will be required to monitor the landiill site for the presence of noxious
weeds and {o take action to remove such weeds immediately if they are found

o be present.
NUISE

Submiission: Noisc levels are likely to be higher from this operation than
from quarrying. For example noise trucks grinding up the hill {o the siie

is a concern and the number of rucks s likely to be lavger. 7

he

NS 1
¢ PUropGsa:

wndevestimates several factors.

Response:  The PER contains commitments relating to noise levels at the site,
and to hours of operation of the facility (Commitments 43, 44), &Scction 7.5 in
the PER discusses noise issues at the site. 1t is nofed that the Pioneer Quarry
operations have not received complainis aboui noise. and much of the operations

of the proposed landfil will be below natural ground level. Noise attenuation
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8.3.3

Woodward-Clyde

will be further assisted by the buffer zone, and by revegetation to be conducted

at the site,

Submission: Concerned that the site wiil operate on Saturday and Sunday.
Operations should be prohibited on Sunday and 7am-6pm Mon-Fri and 7am

to 1pm Saturday.

Response:  The site will open between 6am and 6pm Monday to Saturday for
general receival of approved landfill material. On Sundays, the site will be open
hetween 10am and 4pm only lor servicing ihe requirements of transfer stations,
including the station proposed for construction at the existing Mundijong tip site.
it is expected that the average nunber of daily truck loads will be significantly

less on Saturdays and Sundays, relative to the rest of the week.

Submission: Increased noise levels will affect our residence {Comment

received from residents on Kiln Road and others 2.5 kilometres away).

Response:  PBEFL do not accept that noise from lond(illing activities at the
Southern Land{ili site will be audible under normal circumstances 2.5 km from

the site.

Submission: Noise from Henly pavk is oceasional and could be controlied by

putiing muiiiers on cquipment.
Response:  Agreed.
PESTS

Submission: An air and land disease threat will be creafed by an increase

in seaguli and non-indigenous rodent species,

Response:  PBIFl has committed to daily covering of the landfilled material
(Commitment 26), to ensure thal no material will be exposed at the end of ecach
operational day.  Commitments (48, 49) have also been made (o pest
management.  These commitments will ensure that the seagull and rodent

populations at the site are not encouraged.

SAAFISCANRTAY Tuly 1900 PIRISY fel
AGE Waoadward-Clyde - AN, O00.601.650 8~3



8.4.2

8.4.3

w
AN

8.6.1

Woodward-Clyde

Submission: A zero seagull population should be maintained.
Response:  Agrecd, as for 8.4.1
Submission: A vermin proof fence should be constructed,

Response:  PBE] believe that there is no justification for the construction of a
vermin-proof fence, given the provisions for vermin control which are committed
o in the PER. llowever, it should be noted that a 1.8 m chainwire fence will

be provided around the perimeter of landfill activities.

LANDFILL GAS

L

Submission: What percentage of gas will be coliected?  Concerned

remaining gas will be dispersed to neighbours especially pr

Stage 1 (this would take 2 years).

Response:  Capping of the landfl will commence in year 1. Of the gas
produced, 90% will be collected and {lared. The balance will be fost to the
atmesphere.  These numbers will be verifiad by the monitoring ol monitor bores

installed as part of the landfill gas management provisions.

TR

1
e

Submission: The proposal greatly increases the risk of fire in the adjacent

State Forest through dumping of highly Qammable materials.

Response:  Commutments (53, 54, 553 are made in the PER with respect to fire
management. A Fire Management Plan will also be developed as part of the
overall Landfill Management Plan 1o be developed by PBFEL PBEFL will also
confrol the types of materials deposited into the landfill, and the use of daily
cover of material deposited into the Tandfill (Commitment 26) will minimise the

hkelihood of fire.
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8.6.2

Woodward-Clyde

Submissien: A fire managenment plan should be negotiated which includes

consideration of the bushfire rating and fire fighting equipment.

Response:  As for 8.6.1

TRAFFIC

Submission: More information shonld be provided on truck movement
routes and intensity on the road network. The affeet on the Byford

Township in terms of noise, congestion and times of operation are

as concerned nroposal will make it more

2l
#

unresoived. One submiission s

¥

difficult for school children to cross the road.

Response:  The issue of traffic impacts on the Bylord township was not
specifically addressed in the Public Environmental Review, because il was not

considered (o be a potentially major adverse impact.
(1) Predicted Access Routes

It is not possible at this time (o accurately specily transport routes or traffic
volumes that will be associated with operation of the landfill.  However,
assuming that the fandfill operates at 125,000 tonnes of waste per year it is hikely

COOMY 4
H

to receive 5,000 eg per annum of municipal waste from the Shire of

Serpentine-darrabdale, 70,000 tonnes per annum of commercial waste supplied
by private collection companies (including BFT Waste Services), and 50,600
tonnes of industrinl waste supplied by private operators. Potentially these waste
loads could be generated from a number of sources and hence geographical

inpcations.

The commercial waste is expected to be primarily sourced from the Perth areca
and therefore will probably be transported through Byford en route to the
landfili.  The ndustrial waste is expected to be mainly sourced from the
Kwinana region and therefore these wastes could be transported on roads that
conneet with South Western Highway south or north of Bylford. The municipal

waste Irom the Shire of Serpentine-Jarralhidale will be transported to the landfill

SA2SISCAURT2Z Joly [90TPhISY fet
AGC Woadward-Clyde - AC N, 800-691-690 8-5



Woodward-Clyde

from a number of directions, not all of which would nvolve transportation

throuph Bylord.
(i) Existing and Predicted Traffic Loads

The most recent (1988} traflic count figures from the Main Roads Departinent
show that at that time 5,500 vehicles used South Western Highway (south of
Kiln Road) daily. In February 1992 traffic counts were taken in Byford at
Clifton Street, notth of the major intersection at Nettleton Road. Total vehicle
movements between 7.00 am and 7.00 pm {or South West Highway were 7,463,

{4 (approximately §,044) of which were heavy velicles,

The following table presents an estimate of the type and {tequency of the heavy
traffic that will be associated with operation of the landfill at annual volumes of
125,000 tonnes and 225,000 tonnes  (being the anticipaied  fully  developed
operating capacity of the site in 8-10 years Irom commencement). The figures
are based on a five day working week because in reality most of the waste
delivery will be limited to Monday-Friday. 1t is emphasised that these figures

tlaie tiavan ooy
Lo i

mrorm tam el il caesbar ad .
are iaiCauyve Oy dil Uil iine, nic

h
N

generated by the landfill operation is minor (initially an additional 56 trucks per

day wiil pass through Byford).

Average Nuo. of Average No. of
Loads Per Day Loads Per Day
Waste .
Yransport Medinm {Based on a 8 Day {Bascd on & 5 Day
Catepory
Waorking Week and | Working Week and
a 125,000 t/a) a 225,000 t/a)
FMunicipal 5 tonne capacity truck 4 8
Comercial 8 Lonne capacity truck ER] 64
Industrial 12 tonre capacity 17 30
truck
Total 56 102
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Woodward-Clyde

Assuming that all commercial and half the municipal and industrial waste passes
through Byford, the tralfic impact of the tandfill will amount to an increase in

heavy {ruck mavement of 10.7%

[xisting access to the Pioneer guarry 1s via South Western Highway., From the
Highway a sealed bitumen access road runs east up the hill and then deviates
round the slope to (he weighbridge. Currently there are usually 40 - 45 laden
truck movements {33 tonne tolal capacity truck and trailer combinations) per
normal working day (Monday fo Friday) on this access road. The road is used
solely to provide access {o the Pioneer Concrele quarry,  An increase in traffic
i1t will therefore not

affect the community, as this road is not generally available for public use.
(iti)  Hours of Operation and Predicted Traffic Activity

Site operating hours, and consequently landfill-refated traffic movements, will
be restricted to between (600 and 1800 hours Monday to Saturday and 1000 and
1600 hours on Sunday.  These operating hours are more extensive than those
which currently apply  the existing Pioneer Concrete  guaryy  operations.
However, in terms of traffic activity on the South Western Highway, the hours

of operation are within the usual periods of peak traffic aclivity.
(iv)  Impacts Associated with Material Transported

Waste will be supplied to the landfill in [ully enclosed refuse frucks as are
routinely operated by BFI and other commercial waste collection companies.
The use of such vehicles will preclude release of loose litter/waste onto the road
during transport and will provide an adeguate bulfer against emission of odours
from putrescible wastes while they are in fransit.  Any odours associated with
the transport of such wastes are arguably no greater than those associated with
the transport of livestock in cattle trucks, which is a relatively common activity

in this region.

It shouid aiso be noted that South Western Highway is a major State highway
that has been designed and engineered to cater for heavy traffic. State and local

government planning schemes for areas encompassing the 1hghway have taken
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Woodward-Civde

the associated tralfic impacts (noise, public safety, drainage, elc.) inlo account

in the allocation of readside buffer zones, and set-back distances for buildings

8.7.2 Submission: The proposal will increase heavy vehicle traffic by /200°%/ more

than 80 trucks per day/ through Byford.
Response:  As for 8.7.1

8.7.3 Submissien: Concerned ai iruck ivaffic puolling oni onto South West

fighway, which has s [I0km/h speed fimii, will resuif in a iai:

Response:  The inlersection of the existing quarry access toad and South
Western Highway will be constructed o current design standards, and subject to
= ]

approval by the Mains Road Department of Western Australia.

8.7.4 Submission: The provision of an acceleration lane does not conform with
normal practice and would be unaceeptable uwnless the need can be
substantiaied beyond imformaiion in
Response:  All traffic using the PBFI {acility will be subject to the tratfic jaws

of Western Australia,
8.8 SOCIAL TMPACTYT

281 Submission: 1 could not live with this terrible threat (o ouy lives and would

sell up and move.
Response: No comment.

8.8.2 Submission: The proposal will reduce the value of our property and impinge
on the fifestyle in a clean open area which we sought by purchasing in {his

area,

Response: A US report is avalable from PBFT on the issue of Landfills and

their impact on property values.
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3.9.2

Woodward-Clyde

MONITORING AND REPORTING

4 e e . . . o
(\nlnntucu,n- H hc r-:xnuuyrln\r’ﬁ commiimonid in maniinpinr ngu} annfenl nf
LFRARFERE T IERS A & & an AFTEEaevALY oY WAFERRGERASAAR Y AN L e} ARRIPEARR SR REA 2D AERELE LAFEARLE 1FR ra

leachates is supported. Management that permits a coordinated flexible

response to contingencies which may arise is supported,
Response:  No comment required.

Submission: Self (esting of waste fypes accepted is not satisfactory because

of the potential for biophysieal damage.

Response:  All waste testing will be conducted by NATA registered laboratories,

and only wastes complying with the designated acceptance criteria will be

o

disposed of in the landfill
PBEL will establish, if the community is willing to participate, a community

liaison commitiee (CLC).

i )

1O shadt be to improve conmmmunicaiion beiween PBEFL and

£

The purpose of this €

the community, and to disseminate information to and from PBFI.

I supported by the community the CLC shall:

() Meet as required but at least quarterly.

{ii) Comprise one representative of PBIT and at least thiee representatives
from the community.

it is supgested that:

(1) The community represeniatives be appointed by Shire of Serpentine-
Jarrahdale after recetving recommendations  from  the Ratepayers

Association,

(1) At least half yearly representatives of the Shire of Serpentine-Jarrahdale,

EPA and Frealth Department be invited to attend a CLC mecting.
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8.9.3

8.9.4

Woodward-Clyde

(iity At each meeting PBIT table any new reports prepared since the last

meeting and a copy of the "Landfill Complaints Register".
Submission: Annual reports should be public information.

Response:  Aunual reports on the operation and environmental performance of

the Southern Land{i will be made available to the CLC.

Submission: Concerned that some problems, such as odour will not be able
te be fixed cven if complaints are received. Will a record of response to
compliaints be kept to assess effectiveness of responses. How do vou assess

if odour problem fixed to a satisfactory level.

Response: ‘The operation of the Southern Landfiii will be subject to scrutiny by
the EPA, the Shire of Serpentine-Jarrahdale and the Health Department of W.A.
Envirommental performance of the landfiil and the operator (PBFIT) will also be
subject to the performance bond financial guarantees committed to by PBFL
PBET also commits 1o the establishment of a complaints register for the site, and
information on compiaints recetved and action taken will be submitted to the
EPA and the Shire of Serpentine-Jarrahdale as part of the annual report on

operations of the siie.
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Woodward-Clyde

9.0
GENERAL COMMENTS

9.1

9.1.1

5.1.3

NEED FOR PROPOSAL AND TIMING

Submission: Tip is not required at the present time. Should be delayed until

recyeling commitfee presents ifs final report.

Response:  The Health Department of WAL advertised some twa years ago for
expressions of interest {rom private enferprise to establish a landtill to take the
wastes now proposed to be accepted at the Southern Landfill site. The need for

the [acility has in fact increased since then, and 1s supported by the Health

Department.  Additionally there a need in the Shire of Scrpentine-jarrahdale {or

a site to replace the current disposal site at Mundijong.

Submission: Proposal to shift industrinl waste showld wait until Stage 3
becomes available. There is too much potential for Stages [ and 7 to poliute

the siveaim and ithe Peel-Harvey Fsiuary.

Response:  The Southern Land{ill will be constructed and operated to prevent
adverse environmental impacts.  The dandfill will be iined and leachate

controfied, and operations will be sirictly coniroiled as described and commitied

to in the P

Submission: Concerned that the approval will be given for entire proposal

too quickly because the Shire needs an new sife.

Response:  The Southern Landfill proposal is subject the normal approvals

processes applying to proposals of this iype.
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9.1.4

9.2

9.1.

Woodward-Clvde

Submission: Approval should not span the thirty to sixty years not

appropriate because of potential for growth in the area and changing

Respanse:  The landfill operation will be subject to on-going monitoring and
review by the regulatory authorities to ensure that the operations comply with
current standards. The third stage of the proposal is for landfilling of the existing
ty, which is the only practical method for rehabilitation of guarries

1e size of that at the site.

)
o
—
—

PRIVATEH OWNERSHIP

Submission: The principle of a private enterprise company veceiviog reward
based on ihie amouni of poliuted matertai 1l can secure in the shortest
amount of time is of concern. Instead the principle waste minimisation

should be promoted.

Response:  PBET supports the principle of waste minimisation. However waste
is stili being gencrated within the community, and a requirciment exists to
dispose of the wasle in an environmentally responsible manner. The proposed

Southern Landfill is designed to address this need.

Submission: Concerned about private operation of the landfill.  Legal
agreements should be drafted by the State or Shire at the proponents
expense.  Company guaraniees should not he considered under any
circumstances. Bank guarantee must be tens of mijlions. Note ihat no ATN

numbers for the companies in the Public Environmental Review.
Response: PBIT has commifted to providing financial assurances concerming the
Southern Landfill, at the expense of PBFI (Commitments &1 - 84). These are

expected to take the form of both company and bank guarantees.

Company AN, numbers are not required to be provided in PER documents.
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9.3

9.3.1

hre]
Y

9.4.1

9.4.2

Woodward-Clyde

RAW MATERIALS EXTRACTION

Submission: The preposal is affected by the Departinent of Planning and
Urban Development "Basic Raw Materials Policy Statement” which gives
excavation as a priority over other land uses. Establishment of the landfill
Stages 2 and 3 must occur only after excavation is complcte,

Response: PBET supports the statement. The staging of the landfill will atiow

raw materials extractton to be completed before Jandlilling commences.

Submission: 1 am opposed ito Stage | of the landfill because the valley is
unsuifed for this purpose, and 1 do not agree that the valley is degraded

land.

Response:  PBET has proposed the valley G in response o cutrent market
requiremients, as the frst stage of a facility that will ultimately rehabilitate two
areas of land whic IOSEC
for Stages 2 and 3 of the landfili (ihe shale pit and the quarry) are still subject
to further raw material extraction and are not avaslable to meet the current
(immediate) need for landfilling space.

The area of the proposed valley fill has been cleared for agricuiture, and

quarrying-related activities in its eastern portion.

Submission: Using quarries for landfill is acceptable, but are concerned
ahout using a valley as 2 land Gl site on envivonmental and visual sensi

grounds.

Response:  As for 9.4.1. It should be noted the proposed size of the valley
landfiHl has been reduced from LR willion cubic metres to 1.7 million cubic
metres, in response (o concerns expressed to PBFL during the environmental
impact assessment of ihe Southern Landfill proposal. Potential visual impacts

of the valley fill have been reduced accordingly.
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Woodward-Clvde

9.4.3 Submission: Stage 3 is acceptable for industrial waste.
Respoiise: PRI agrees with the comment. Stages 1 and 2 are also suitable for
acceptance  of the wastes proposed, as these stages, and Stage 3, will be

engincered for this purpose.
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10.0
GEMNERAL COMMENTS

10.1  Submission: No information to compare this operation with oihkers in the

world - we need the worlds best

Response: The proposed Souihern Landfill is designed and will be constructed

to international standards.

.2 Submission: Concerned siie will confamimate groundwaier and increase fire

hazards.
Respoense:  See regponses to other submissions,

10.3  Submission: That the quarry is not aesthetically pleasing is no reason to
pollute the area and surrounds with landfill.

Tie proposed landfilt development will be sirictly engineered and

operated to mimimise adverse environmental impacts.  Upon closure of the

landfill stages, they will be capped and landscaped, effectively rehabilitating the

shaie pit and quarry,

16.4  Submission: Concerned that Stage Z wmining rehabilitation plan now

abandoned,

Response:  The existing shale pit area will be landfilled as Stage 2 of the
Southern Landiil proposal, and vegetated and landscaped to the satisfaction of
the EPA, and in consultation with the Shire of Serpentine-jarrahdale. Land use
at the end of the post-closure afilercare period will be parkland for Stage 2, and

agriculture for Stages | and 3.

Approval of the Southern Landfill proposal will involve acceptance of the
rehabilitation proposats, thereby making existing quarry rehkabilitation plans

redundant.
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10.5

10.6

i0.7

10.8

10.9

Woodward-Clvde

Submission: Want a total study of cumulative impacts of gquarrying and

landfilling.

Response: A total study of the cumulative impacts of quarrying and landfilling

is beyond the scope of the PER.

Submissios: Tip should ot be loenaied on the Darling Scarp; suggest using

Bauxite pits east of the scarp.

Response:  The distance over which wastes would need to be hauled and the

availability of the bauxite pits for landfilling preclude this option.

Submission: Stage 1 will not be useful to the commaunity for abeut 100

years,

Response:  Stage 1 is currently privately owned and lies within the existing
quarry buffer.  This buffer will be maintained for the duration of the quary

activity.

Submission: Contrary to PER site is not accessible to the community - this

depends on construction and waste transfer stations.

Response: The landfill will be availabie for disposal of community refuse, but
dircet access (o the landfill by the public will not be permitied.  Houschold
wasies are 10 be delivered (o off-site frangfer stations, from which only licensed
commercial contractors or council vehicles will be able to collect the wastes and

deliver them to the landfili for disposal.
Submission: The life expectancy of the sile is overestimated,
Response:  The hife expectancy of the site will depend entirely on the ultimate

size of the landfill stages, in particular the quarry, and the quantity of wastes

received,
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10.10 Submission: Pas( assurances about safety has led to caution about accepting

such assurances.
Response: No comment.

10.11 What is the point of having an EPA when one decision such as allowing this

propesal will destroy the whole ecosphere in the district of Cardup.

Response:  No comment.
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ATTACHMENT A

Concerns over the visual unpact of the proposed Stage 1 landfill were expressed (o
PBFI by the Shire of Serpentine-larrahdale and members of the public during the
preparation of the PER, and during the public response period. To address these
concerns, PBEL has revised the size and commissioned a Visuval Impact Assessment ol

Stage 1. The results of the Visual hnpact Assessiment are presented in this attachment.

Stage 1 of the {andfill has been reduced from the 1.8 million cubic metres total volume
proposed in the PER, 1o 1.1 million cubic metres. This action wag inttiated by PBFI
following revision of the required fife of Stages 1 and 2, and in response to concerns
with respect to the visual impact of the original proposal.  The reduced volume results
in a reduction of 25% in the total area of Stage 1, and a reduction of 15 m in the
[inished height. DBoth the initially proposed and revised plan for Stage 1 is shown on

Figure 1.

The visual impact of the proposed landfill was assessed at two points on the South-
Western Highway, as indicated on Figure 2. The site is most visible from these points,
Al other points on the highway, and further {0 the west
The asscssment was made by using a montage set of colour photographs to give a
panoramic view of the site, and overlaying both the initially proposed and revised
tandfill areas. The blue lines represent the extent at the revised landfill arca, whilst the
pale green areas represent the {inished surfaces as they would appear once a cover of
pasture grasses was established.  These photographs, from each of the two viewing

points indicated on Figure 2, are provided on Iigures 3 and 4.

It is emphasised that the surface indicated on Figures 3 and 4 are final (approximately
vear 7) surfaces. For the vears preceding the final year, the height of the landfill will

be less than the final height, as landfiiling will commence at the Jowest (western) end.

To indicate the screening effect which would be achieved by the establishment of trees
of 3 - 4 m height along the highway, an overlay is provided on Figure 3. This

screening will be achieved within three years by the establishment of fast growing
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endemic tree species along the eastern road verge for some 500 m in the vicinity and
immediately north of the intersection of Norman Road and South-Western Highway.
As seen on Figure 3, the cffcct of this tree planting would be to fully screen the landfill
from South-Western IHighway at the point where it would otherwise be most visible.
Though possibly visible from other points on the coastal plain, the visual impact of the

revised Stage 1 will be minor.

To indicate the desire of PBFI to minimise all environmental impacis of the landfill, the
company, as a commitment additional to those in the PER, will, in July 1993 conduct
dense tree planting along the section of the road verge shown on Figure 2, in
consultation with the Main Roads Department (MRD) and the Shire of Serpentine-
Jarrahdale, and will maintain the area to the satisfaction of the Shire. Permission for
the proposed tree planting has alrcady been received by PBEL from the MR,

r~ 34

In sunmimary, reduction in the size of the Stage | landhll will have the following

benefits:

* Reduced visual impact

. Reduction in the area of land to be cleared for Stage 1 site work

. Reduction in the required drainage works on the Stage | site

s An increase i the size of the on-site buifer, due to the reduciion in the area

required for Stage 1.
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Proponeni's leiter regarding separation distances



August 9. 1993

Environment Protection Authority
Westralia Square

141 St. Gecrge Terrace

Perth WA 6000

Attention: Mr. Ron Van Delft

Dear Sir,

SOUTHERN LANDFILL, SOUTH CARDUP
SITE BUFFER PROPOSAL

Further to your letter to the Shire of Serpentine-Jarrahdale
dated July 1, 1992 and our subseguent telephone conversation,
Pioneer-BFI Waste  Services recognise the Environmental
Protection Authority’s need for adequate buffers for the
Southern Landfill, South Cardup.

sterilisation of land

in

{p metres of the landfill
foo the landfill as proposed
i Services reguesi an approach
si poultry farms
Pioneer-BFI Waste Services would support :-
"The proposed active landfill areas must have :-

3 ance of 850 mnetres within  the

uffer Zone A);

mum buffer distance of 150 metres to an existing
1ling (Buffer Zone B }:

o a minimum buffer distance of 300 metres to an existing
rural residential zone {(lots of 4ha or less) (Buffer Zone
Ch:

ah a minimum buffer distance of 500 metres to an existing

residential zone {Buffer Zone D}; and

at the time of obtaining development consent"



and -

"The Shire of rpentine-Jarrahdale should not generally
support prapcsals f0” residential development in respect of :-

a) a new residential dwelling within 150 metres of the
boundary of an active area;

b) a new rural-residential zone with the lots of 4 hectares
or less, within 300 metres of the boundary of an active
landfill area”.

c) a new residential zone within 500 metres of the boundary
of an active landfill area.

The accompanying diagrams for each proposed landfill stage

show these buffer boundaries.

ached extracts from the
bw-shmenv of buffers for

-‘(”!

For comparative purposes, I have att
following documents regarding the esta
landfill sitesg :-

* Environment Protection Authority of Victoria State
Environment Protection Policy (Siting and Management of
Landfills Receiving Municipal Wastes) July 1991:

flll Aaucklandg, New Zealand, Landfill
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