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LEACHATE MANAGEMENT SYSTEM
PROJECT APPROVAL CONDITIONS
Condition 10 and 11 of Schedule 3 is as follows.
ACHIEVEMENT OF REQUIREMENTS
10 Prior to the commencement of construction of the leachate management system (LMS), the

Proponent must submit a report to the Director General for approval that is prepared in
consultation with DECCW and Sydney Water, providing design details of the proposed
leachate collection, conveyance, extraction, storage, treatment and disposal systems for all
aspects of the proposal's operations (landfill and materials processing centre 1 resource
recovery facility), including but not limited to:

(a) a construction quality assurance (CQA) plan for the
collection, conveyance and storage measures of leachate
including details of the leachate barrier system proposed
for any surface areas used for the direct impoundment of
leachate;

(b) details of the proposed leachate pre-treatment system,
including its capacity;

(c) a programme for the installation and commissioning of
the systems; and

(d) details of the Proponent's proposed trade waste
agreement with Sydney Water Corporation.

11 No waste may be received until the Proponent has constructed the proposed leachate
collection system (LCS) and the leachate treatment plant and has secured a trade waste
agreement with Sydney Water Corporation for the disposal of treated leachate."

Table A provides a summary of the current compliance status and provides

recommendations to achieve compliance and to improve the presentation of the Plan.
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CONSENT
REQUIREMENTS

COMPLIANCE STATUS

Submit a report to the Director-
General for approval that is
prepared in consultation with
DECCW and Sydney Water.

Part Complies.

Douglas Partners- report LMS Specification reviewed by DECCW
and Sydney Water.

This EMS is submitted to DECCW and Sydney Water
concurrently with submission to DoP.

Details of the proposed
leachate collection,
conveyance, extraction,
storage, treatment and
disposal systems for all aspects
of the proposal's operations
(landfill and materials
processing centre 1 resource
recovery facility).

Complies.

Details in this EMS

A construction quality
assurance (CQA) plan for the
collection, conveyance and
storage measures of leachate
including details of the leachate
barrier system proposed for
any surface areas used for the
direct impoundment of

Complies.

Douglas Partners- report LMS Specification reviewed by DECCW
and Sydney Water and attached to this EMS in Appendix B.

leachate.
Details of the proposed Complies.
leachate pre-treatment

system, including its capacity; a
programme for the installation
and commissioning of the
systems; and details of the
Proponent's proposed trade
waste agreement with Sydney
Water Corporation.

Details in this EMS.

No waste may be received until
the Proponent has constructed
the proposed leachate
collection system (LCS) and the
leachate treatment plant and
has secured a trade waste
agreement with Sydney Water
Corporation for the disposal of
treated leachate."

Noted.

SPECIFICATION FOR CONSTRUCTION AND INSTALLATION OF LEACHATE MANAGEMENT

SYSTEM LIGHT HORSE BUSINESS CENTRE, EASTERN CREEK, NSW

The Light Horse Business Centre (LHBC) proposes to operate a Resource Recovery / Materials
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Processing Centre and a solid waste landfill site at the former Pioneer Quarry located off Old
Wallgrove Road at Eastern Creek ("the site"). The proposed site is located within a former
breccia quarry immediately east of Archbold Road and South of the M4 Motorway, Eastern
Creek within the Parish of Melville, County of Cumberland in the local government area of
Blacktown.

This report presents specifications for the construction of the proposed leachate
management system which has been indicated in a previous report (IGGC, 2009 and DP,
2010).

The specifications include the proposed leachate collection, conveyance, extraction, storage,
treatment and disposal systems for the proposed landfill.

The report was commissioned by Alexandria Landfill Pty Ltd.
The report has been prepared with reference to the above planning conditions issued by the
Department of Planning associated with their Major Project Assessment dated 22 November

2009:

The site layout is shown on Drawing 1, Appendix A.

- -| Formatted: Font: +Body, 10 pt, Not
Ttalic

THE SITE

h Formatted: Heading 2, Left, Indent:
Left: 0.78 cm, Line spacing: 1.5 lines,
Tab stops: 1.5 cm, Left

Section A — Processing Area approximately 194,000m?; ) [ Formatted: Underline ]

The operational areas are described as follows:

Area 1 —clean area, including the MPC shed, stockpiles, internal roads, workshop, office,
weighbridge, and car parks.

Area 2 — |leachate area, including greenwaste storage, greenwaste processing, and MPC work
floor.

Section B — Landfill Area approximately 280,000m?; [ Formatted: Underline ]

Area 3 — clean operational area, capped with intermediate cover.

Area 4 — |leachate area, including approximately 4,000m? of active landfill face.

[ Formatted: Font: Not Italic ]

LEACHATE WATER BALANCE

The site water balance was calculated to include details of all water extracted, transferred,
used and/r discharged by the development; identify the source of all water collected or
stored on the site; and describe the measures that would be implemented to minimise water
use on site.

The leachate generated in Area 4 is anticipated to range between 45 and 872m? per day, with
an average of 241m3 per day.

The leachate generated in Area 2 is anticipated to range between 0 and 22m?3 per day.
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In order to maintain groundwater elevations at acceptable levels within the landfill, pumping
rates will be required to range between 250m? per day and 500m? per day.

GREENWASTE STORAGE AND GREENWASTE PROCESSING

Leachate generation in areas of greenwaste stockpiles is expected to be minimal. Leachate
which is generated in these areas will be captured within a concreted and bunded area. The
concrete platform will slope to a sump, from which the leachate will be either recirculated or
pumped to poly tanks. It is proposed that the leachate shall be reused within the bunded
area in a re-circulating system to encourage organic degradation and to minimise dust.

All water in the greenwaste area will flow towards a sump, in which will be positioned an
electronically operated submersible pump, operated automatically by float switch. At a
predetermined sump level the pump will operate to recirculate the water to the stockpile at
the farthest end of the system, or to one of two 50kL poly tank reservoirs.

Increases in leachate volume which cannot be usefully utilised or stored in the poly tank in
will be treated for removal to the sewer. Excess leachate will be piped from the poly tank to
the leachate sump at the base of the quarry, which is in turn pumped to the leachate
treatment system. It is expected that this volume will be maximum of 10m3 per day.

A drawing is attached in Appendix A1, ) [Formatted: Font: +Body, 10 pt

)

MPC WORK FLOOR

Leachate will be generated in this area from the use of water for dust suppression. Leachate
is contained by grated concrete pits at the entries and exits of the building. There is a sump
in the floor of the MPC building, from where the leachate is piped to the leachate sump at
the base of the quarry, and is in turn pumped to the leachate treatment system. It is
expected that this volume will be a maximum of 0.5m? per day.

< | Formatted: Normal, Left, Indent:
Left: 1.25 cm, Right: 0 cm, Line
SCOPE OF WORK spacing: single

The scope of work to be completed under the Contract for construction of the basal drainage
layer and Leachate Management System (LMS) infrastructure generally includes :

e earthworks to form the landfill sub-grade,

e installation of the basal HDPE liner,

e drainage layer pipe work,

e drainage aggregate, geosynthetic materials, and leachate sump, together with the
leachate riser,

Specifically, the Contractor must:
e Supply and erect project signboards and secure and protect the site during works to
the satisfaction of the Superintendent and relevant authorities;
e Do the setting out necessary to perform the work including all associated survey
work.
e Drawings of the existing and required sub-grade surface grades are provided herein
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and shall be used by the Contractor to accurately set-out and construct the sub-
grade surface;

e Installation and maintenance during construction of erosion and sedimentation
control measures;

e Excavate soil / rock necessary to develop the finished surfaces;

e Undertake filling, compaction and grading of the basal level to establish the finished
surfaces at the required minimum grades

e Supply and install geosynthetic (geofabric) materials

e Supply and install gecomembrane (HDPE liner) materials

e Supply "as-constructed drawings" in both digital and hardcopy format for respective
components of the leachate management system.

CONSTRUCTION PROGRAMME

This Specification contains the requirements for materials and procedures to be implemented
during the construction of the LHBC leachate management system.

A preliminary Construction Programme is shown at Appendix C.

All work under the Contract shall comply with the most current applicable Australian
Standard in effect at the time of construction in addition to this Specification.

In order to provide an accurate programme the Contractor will review Construction
Programme.

The Construction Programme shall satisfy the instructions provided in, the tender instructions
and requirements provided in this Specification.

The Superintendent may amend the Construction Programme at any time.

The Construction Programme shall include the Contractor's proposed sequence of work. The
Construction Programme must be continually evaluated against the progress of the works.

The Contractor shall assist with all relevant information in keeping the Construction
Programme up to date and the Programme must be approved by the Superintendent prior to
undertaking the Works.

LIST OF DRAWINGS

The Drawings listed below identify the work detailed in this Specification, and shall be used
for construction of the leachate management system.
The drawings are presented in Appendix A.

| Proposed Site Layout

2 Basal Leachate Drainage Layer

3 Typical Details for Basal Leachate Drainage Layer
4 Cross Section (Current)

5 Cross Section Base forming Work (Stage 1)
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NUISANCE

The Contractor shall take all necessary precautions to minimise noise, dust, mud, vibration
and any other nuisance. Agreement shall be reached with appropriate authorities with
respect to roads that may be used for importing materials and removing spoil.

Wheels of vehicles shall be cleaned as necessary to ensure against spoiling of local roads.

The Contractor shall so organise and conduct his work as to minimise inconvenience to
residents near the site of the works by the control of noise, vibration, dust, mud and any
other nuisance or emissions. Plant shall be fitted with effective silencing equipment.

OCCUPATIONAL HEALTH & SAFETY

The attention of the Contractor is drawn to the Occupational Health and Safety Act 2000,
which require that employers ensure the health, safety and welfare of their employees.

The Contractor shall prepare an Occupational Health and Safety Plan in accordance with the
Occupational Health and Safety Act 2000 for all work to be undertaken on the site.

CONSTRUCTION QUALITY ASSURANCE & TESTING PROGRAMME

The work is to be documented and be compiled into a report for approval by a suitably
qualified Engineering Consultant and/or certified (e.g. C.P. Eng.) professional engineer with
the Institution of Engineers Australia. A Construction Quality Assurance and Testing
Programme (CQATP) including Inspection Test Plans (ITPs) has been developed in conjunction
with this report and appended for the Contractor's reference. The Plan will be submitted by
the Contractor for review by the Superintendent before work commences.

The CQATP is presented in Appendix B.

The Contractors must comply with the Construction Environment management Plan
approved by the NSW Department of Planning and all of the conditions of the Environment
Protection Licence for the works.

DEWATERING

Dewatering will be required in order to construct the basal LCS.
The Contractor must take measures approved by the Superintendent for dewatering the
quarry pit.

The Contractor must make due allowance, adopt suitable techniques and employ staging
methods for construction of works in areas affected by the presence of groundwater ingress.

It will be the responsibility of the Contractor to manage any dewatering required during HDPE
liner installation (e.g. construction and operation of a sub- liner dewatering system).

Similarly it will be the responsibility of the Site Manager to continue any dewatering required
following installation of the liner to maintain the integrity of the liner and basal drainage
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layer.

Design of any drainage system to facilitate dewatering under the liner proposed by the
Contractor or Site Manager must be approved by the Engineer prior to construction.

EARTHWORKS PREPARATORY PLANNING

Prior to commencement of earthworks, a licensed surveyor will survey the base of the quarry.

The survey will confirm whether sufficient grades to the lines indicated on the Drawings (i.e.
exhibit a transverse gradient of >4% and a longitudinal gradient of >2%) are present.

If the survey indicates further earthworks are required to meet the specified grades then such
work will be undertaken by the Contractor as necessary.

Suitable clay material sourced on site may be utilised to form the requisite grade and as a sub
base for the placement of the HDPE barrier.

No stones or other objects that will not pass through an 8 mm screen will be present in the
top 40 mm of the surface to be covered (visual inspection).

The surface should form a firm, unyielding foundation for the membrane with no sudden,
sharp or abrupt changes or breaks in grade. No excessive build up of water is to be present at
the pond walls or base prior to placement of the liner.

LEACHATE COLLECTION SYSTEM — GENERAL DESCRIPTION OF FUNCTION

Leachate in this system will make its way through gravity flow along a piping system towards
a sump located in the lower part of the basal layer.

The LMS proposed comprises a main leachate drain with feeder drains of polyethylene (PE)
construction. The system drains into a sump and will be accessed by a PE riser pipe (Drawings
2 and 3).Appendix A

Leachate is collected in the sump and will be pumped out of the landfill via a sump-pump and
first into a series of concrete or poly tanks for pre-treatment.

Leachate will be pumped from the sumps using a submersible pump to holding tanks located
at the eastern edge of the landfill as shown on Drawing 1, Appendix A.

This area has been chosen for leachate treatment due to the proximity of an electricity
supply and the location of the sewer connection.

In the event that Sydney Water Corporation Trade Waste requirements (pending) require the
concentration of ammonia in leachate discharged to sewer to be ~50mgIL, then leachate will
undergo pre-treatment to reduce ammonia concentrations prior to discharge

Appropriate final filtering will be implemented to achieve any reduction in suspended solids
as may be required by Sydney Water STP.

LEACHATE COLLECTION SYSTEM (LCS) — GENERAL DESCRIPTION OF STRUCTURE

The general construction of the LCS will include installation of a network of 160 mm diameter
polyethylene (PE) piping, installation of non-woven geotextile, placement of the leachate
drainage (aggregate) layer, installation of leachate sump, leachate riser, leachate pumps, and
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placement of leachate storage tanks and treatment and disposal systems all in accordance
with the Drawings, these Specifications, and material / equipment Manufacturer's
recommendations.

The LCS will,

e Require the carrying out of preparatory earthworks to the base of the pit by a
suitably qualified contractor.

e Require the placement of a base layer of geofabric.

e Place the HDPE liner.

e Placement of perforated polyethylene drainage pipes based in a drainage layer
comprising a 300 mm thick layer of suitable aggregate, (a network of perforated and
solid PE pipes located within the 300 mm thick layer of aggregate installed over the
base of the landfill).

e Cover the drainage layer with further geofabric.

e The leachate will drain by gravity to a sump from which it will be pumped to
Leachate storage tanks located as shown on the Drawing 1.

e  Treated leachate will then be pumped to the sewer discharge point.

GEOTEXTILES

Geotextiles are provided as protection layers for the basal HDPE liner and as a separation
layer between the leachate collection system drainage (gravel) layers and wastes.

Non-woven geotextile materials shall be new, mildew, insect and rodent resistant, and needle
free. Geotextiles shall be suitable and durable for the intended application as satisfactorily
demonstrated by similar and prior applications. Geotextiles shall be 100-percent polyester or
polypropylene (with the exception of inhibitors and/or carbon black added for UV resistance),
non-woven and needle-punched materials.

Three types of geotextile are required.

e The basal geotextile layer shall comprise a non-woven geotextile with a mass of -350
g/m2.

e  The HDPE liner protection geotextile layer shall comprise a non-woven geotextile with a
mass of -1000 g/m2.

e The upper (separation) layer shall consist of a higher permeability non-woven geotextile
with a mass greater of -270 glm2. The higher permeability -270 g/m2 is better suited for
a separation layer to allow infiltrating leachate flow into the drainage layer.

All geotextile materials shall comply with the requirements of AS 3706 -Geotextiles.
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GRAVEL OR AGGREGATE LEACHATE DRAINAGE LAYER

EPA (1996) stipulates acceptable design as: over the liner a drainage layer should be installed
of a thickness of greater than 300 mm. The drainage material should exhibit a coefficient of
permeability K > 1 x mls. The drainage media should be selected to have sufficiently large
pore space to prevent encrustation.

Gravel or a combination of gravel and a geonet may be used.

To comply with the BT the gravel selected should be:

o Rounded

o Of grain size greater than 20 mm;

o Smooth-surfaced

o Non-reactive in mildly acidic conditions

o  Relatively uniform in grain size; and

o Free of carbonates that could form encrustations around the collector pipes.

Obtaining a sufficient quantity of rounded river gravel (RRG) for large-scale projects in
metropolitan Sydney can be difficult given limited supply and slow production of known RRG
extraction sites.

For this project an alternative 40 mm basalt (crushed stone) aggregate is proposed.

The strength of basalt aggregates is broadly comparable to Emu Plains RRG based on analysis
to AS1 141.22 previously completed by DP on similar projects.

Particle size distribution tests shall be undertaken for the aggregate to demonstrate that not
greater than 10% is smaller than 40 mm in size and that not greater than 3% is smaller than
0.075 mmin size.

The Contractor shall submit, to the Superintendent for approval, certified NATA test results of
sieve analysis, wet dry strength and hydraulic conductivity, together with a sample of the
proposed material prior to delivery of the material to the site.

The Contractor shall also provide the Superintendent with written certification from the

gravel supplier that all gravel material provided for the LCS meets the requirements of this
Specification. The Specification for the drainage aggregate is presented in Table 3 below.
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Table 3 - Specification for Leachate Drainage Aggregate Grading

Title AS

Methods for sampling and testing aggregates | AS 1141.11
- Particle size distribution by sieving
53.0 mm —90-100% passing

37.5 mm-<10

0.075 mm<3

Methods for sampling and testing AS1141.22

Wet/ Dry Strengthaggregates —
Wet/dry strength variation

Dry Strength (kN) >230

Wet Strength (kN) >180
Variation (%)<35

Constant Head Permeability Methods of | AS1289.6.7.1
testing soils for engineering

Broadly in line purposes - Soil strength and
consolidation with AS 1289.6.7.1 tests —
I33etermination of permeability of a soill>IxIO
mls

The drainage aggregate layer shall be 300mm thick placed in a manner that avoids damage to
the leachate collection pipes. The aggregate is to be mounded around the leachate riser at
least 100cm above the top perforations on the leachate riser as shown on Drawing 3,
Appendix A.

The gravel basal drainage layer shall be encapsulated by two geotextiles and shall also serve
as bedding material for the leachate collection pipes.

The HDPE liner protection geotextile will serve to protect the HDPE liner from the angular
drainage aggregate. The upper (separation) geotextile will help to minimise the potential for
fines from the waste to clog the drainage layer.

The HDPE liner protection geotextile shall consist of a non-woven geotextile with a mass of -
1000 glrn2. The upper (separation) layer shall consist of a higher permeability non-woven
geotextile with a mass of -270 gim2.

The initial waste placed directly over the upper (separation) layer must be placed in a manner
that ensures plant does not drive over it. No heavy compaction equipment (e.g. sheepsfoot
roller) should be used until an initial 1500 mm of waste has been placed in order to minimise
the generation of fines which may clog the geotextile and drainage layer.

LEACHATE BARRIER

EPA Environmental Guidelines: Solid Waste Landfills (1996) requires that a landfill site should
have natural or synthetic barriers to protect environmental quality and be situated where
there will be no adverse impact on existing and future development.

Benchmark technique No. 1 (BTl ) in EPA Environmental Guidelines: Solid Waste Landfills
(1996) requires a re-compacted clay or modified soil liner at least 900 mm thick with an in-
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situ co-efficient of permeability less than 10°m/s and where a possible threat to groundwater
may exist a flexible membrane liner (FML) with a minimum co-efficient of permeability of 10*
m/s should be used.

The surface of the natural barrier must be formed to exhibit a transverse gradient of >4% and
a longitudinal gradient of >2%.

BASAL LEACHATE LINER

The basal leachate liner must be installed on the prepared subgrade.

The liner will comprise a fully welded 1.5 mm thick smooth sided HDPE liner exhibiting a
manufacturer specified minimum co-efficient permeability of 1 x 10-14 mls.

The liner shall be encapsulated by two geotextiles.

The basal geotextile layer shall comprise a non-woven geotextile with a mass of -350 gim2.
The HDPE liner protection geotextile layer shall comprise a non-woven geotextile with a mass
of -1000 glm2.

The Engineer, following inspection of the prepared subgrade, will review the need for the
basal geotextile layer.

The basal leachate liner will be installed across the base of the proposed landfill area as
shown on Drawings 2 and 5. Appendix A.

CONSTRUCTION QUALITY CONTROL

Installation of the basin HDPE liner must be in accordance with an Installation
Quality Assurance Manual.

The Manual must include directions for panel placement, trial welds, field seaming /welding,
field destructive testing, non-destructive testing, defects and repairs, repair procedures, as-
constructed drawing preparation and preparation of associated Quality Control (QC) testing
/installation documentation.

Quality Control (QC) testing is the sole responsibility of the HDPE liner installation contractor
and shall consist of appropriate certification and quality control testing in accordance with
the Manual to ensure that all works comply with these Specifications and relevant standards.
The QC must be signed-off by the Site Manager noting that is does not fall under the Contract
for construction of the basal LMS.

Acceptance and approval of the geomembrane is a phased process based on quality control
testing, which includes the Manufacturer's and Contractor's quality control programme
including shipping, handling, storage, installation and field testing. Certification and quality
control testing results shall be received, reviewed, and approved by the Site Manager prior to
use of these materials.

Page 12 of 26



CRESPI

PROJECTS

LEACHATE COLLECTION PIPES FOR DRAINAGE BASAL LAYER - SPECIFICATION

EPA (1996) BT2 stipulates that perforated collector pipes should be placed within the
drainage layer at intervals of not more than 50 m to facilitate the collection and discharge of
leachate.

These pipes should generally:

e Be a minimum 150mm in diameter;

e Be strong enough not to collapse under the weight of the waste;

e Have a minimum longitudinal gradient of 1%; and

e  Be capable of being rinsed and monitored.

e Based on the upper estimate of leachate generation modelled by ERM, pipe sizing of 160
mm diameter at 25 m spacings should be adequate to convey the expected volumes to
the sump.

The polyethylene pipe and any fittings used shall comply with the requirements of relevant
Australian Standards, including:
e AS 4130 Polyethylene (PE) Pipes for Pressure Applications

e AS 4129 Fittings for Polyethylene (PE) Pipes for Pressure Applications

e AS 4131 Polyethylene (PE) Compounds for Pressure Pipes and Fittings

e AS 1463 Polyethylene Pipe Extrusion Compounds

e AS 2033 Installation of Polyethylene Pipe Systems

e AS 2698.2 Plastic Pipes and Fittings for Irrigation and Rural Applications — Polyethylene
Rural Pipes

Collection pipes shall be placed i above the surface of the basal geotextile and surrounded by
coarse free draining aggregate (refer to Drawing 3, Appendix A).

The leachate collector pipes shall be DN160 PN20 PEIOO pipes. The pipes are to be perforated
allow inflow of leachate.

Pipe perforations shall comprise 12 mm diameter holes. The hole locations should be
alternated in pairs at 150 mm intervals along the pipe.

Each alternate pair of holes should be located at 45 and 225 degrees to the vertical axis (pair
1) and 135 and 315 degrees to the vertical axis (pair 2).

Pipe spacing within the cell is ¥ 2m5 o n both the 2 % gradient (i.e. less than the specified 50
m in the benchmark technique and consistent with ERM recommendation).

The collection pipes forming the basal drainage layer will not allow maintenance flushing
(rinsing 1 monitoring) given that the basal layer will be abandoned at some stage.

The layout of leachate collector pipes for the basal drainage layer is shown in Drawing 2,
Appendix A.

Pipes joining the central collector pipe are to be placed at 45' angles and must be butt-welded

using suitable junctions. Electrofusion welding of the collection pipes is also acceptable if
preferred by the Contractor.
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POLYETHYLENE PIPE PLACEMENT

Polyethylene pipe will be used in the basal drainage layer.
Storage areas for the pipe prior to installation should be smooth and level.

For ease of handling and to avoid damage, pipe packs should be placed on timber bearers at
approximately 2 meter centres that match the frame spacing of the packs (or in accordance
with the Manufacturer's storage recommendations). The contractor should ensure that any
long term stacking heights of straight pipes does not result in damage or bending of the pipes.

If this occurs prior to placement, damaged pipes shall be rejected and that this is certified
during placement by an ITP record. Metal hooks, chains or slings must not be used without
padding for lifting of packs.

Webbed fabric slings are the preferred option. Because of the flexibility of packs of smaller
diameter pipe in 12 meter or greater length, two lifting points or spreader bars between slings
should be used to reduce drooping. If this is not done packs may be difficult to lift cleanly off
the ground causing scuffed pipe ends.

LEACHATE SUMP

The basal LCS will include a leachate sump located at the lowest elevation of the base (i.e. the
eastern side of the landfill), so as to collect leachate in preparation for removal.

A 200 mm thick concrete pad will be poured at the base of the sump on which the leachate
riser will be placed and supported. The leachate sump will be 0.5 m x0.5 m and 0,.5 m deep.

Concrete used for the sump shall be sulphate resistant (SR) 50 MPa with a minimum of 40
mm cover before reinforcement on the surface exposed to leachate. The concrete sump shall
be constructed in accordance with AS 3600.

LEACHATE RISER

The polyethylene pipe and any fittings used shall comply with the requirements of relevant

Australian Standards, including:
e AS 4130 Polyethylene (PE) Pipes for Pressure Applications

e AS 4129 Fittings for Polyethylene (PE) Pipes for Pressure Applications

e AS 4131 Polyethylene (PE) Compounds for Pressure Pipes and Fittings

e AS 1463 Polyethylene Pipe Extrusion Compounds

e AS 2033 Installation of Polyethylene Pipe Systems

e AS 2698.2 Plastic Pipes and Fittings for Irrigation and Rural Applications — Polyethylene
Rural Pipes

The sump will contain a 500 mm diameter vertical riser and housing for leachate extraction
pumps.

The riser from the basal sump shall be DN500 PN20 PEIOO pipe and the riser from successive
drainage layers shall be DN500 PN6.3 PEIOO pipe.
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The lower 1.0m of each riser will be perforated with 25 mm diameter holes to allow the
inflow of leachate into the riser.

Aggregate used for the drainage layer will be placed to a minimum of 100mm above the
perforated section.

The 25 mm diameter hole locations should be alternated in pairs at 50 mm intervals along the
pipe. Each pair of holes should be located at 0 and 180 degrees to the vertical axis (pair 1)6,0
and 240 degrees to the vertical axis (pair 2) and 120 and 300 degrees to the vertical axis (pair
3).

Each riser must be anchored (bolted) to the respective concrete sump using an appropriate
stainless steel collar. Each riser will be built up successively and a suitable socket must be
used to electrofusion-weld each successive riser pipe section.

Under the Construction Quality Assurance and Testing Programme (CQATP) a constant falling
head test must be performed on the perforated riser to ensure water loss of >6 L per second.

Perforations will need to be increased vertically along the riser if the test indicates water loss
of c6 L per second until the result of >6 L per second is achieved.

The mounded aggregate would need to be adjusted accordingly to 100 cm above the
perforated section (refer to Section 8.3).

LEACHATE PUMPS

A leachate water balance was prepared by ERM. The water balance In order to maintain
groundwater elevations at acceptable levels within the landfill pumping rates from the landfill
will be required to range between 250 m3 per day and 500 m3 per day (ERM, 2008).

A submersible leachate pump (pneumatic or electric) will be installed at the base of the riser.
The pump must be capable of pumping at the maximum rate predicted in the water balance
and over the necessary head (i.e. 10 m based on the proposed depth of successive risers).

Pumping rates from the landfill will be required to range between 250 m3 per day and 500
m3 per day in order to maintain groundwater elevations at acceptable levels within the
landfill (ERM.

On this basis, the leachate pump should be capable of a pumping rate of a minimum of 6 L
per second.

Leachate pumped to the top of the riser will then be pumped to the leachate storage tanks
located at natural ground level. This could be achieved by using one large pump at the quarry
base capable of pumping the necessary head or by using a series of pumps located at
different levels on the quarry access road to the discretion of the Site Manager.

Hoses from the riser will be suspended overhead by a series of galvanised steel support
frames capable of being moved to accommodate the sequencing of filling and the location of
the active tipping face.

The Pump which it is proposed to use is the electrically operated Grundfos Pump the

specifications of which are shown at Appendix D
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Pumps have a power rating of 45 kw [see recommended Pump Grundfos SP60-22.]

200mm PE100 Poly PN 25 which will be required for approximately 50% of the pipe within
the quarry with the balance being Pn12.5 and pipe outside of Quarry to be PN10. There will
be significant increase in flow rate& efficiency by changing classes.

The head loss on 200mm for a flow rate of 15Ips (54,000 Iph) is only 0.55 metres per 100m =
3m total . Velocity is only 1m/sec for PN25 and less for the other classes.

Supports similar to those on the existing 8” Steel are proposed for the Poly pipe with a
Stainless Steel Safety Rope attached.

The starters and control wiring are to be located at the top of the Quarry with a “portable”
termination Box located at the bottom.

LEACHATE TREATMENT SYSTEM

Leachate treatment will be via sequencing batch reactors (SBR) or sequential batch reactors.

SBRs are industrial processing tanks for the treatment of waste water. Tanks to be placed at
the site will be a minimum of five 110 kL tanks each with decanting capacity of approximately
80 kL_in a period of 7-9 hours. The treatment system will therefore be able to process
approximately 500kL in a 7-9 hour period, decanting approximately 400kL.

The location of the treatment tanks and sewer discharge alignment is shown on Drawing 1,
Appendix A.

CLEAN WATER COLLECTION BASIN IN THE LANDFILL

The primary aim of a collection basin within the quarry landfill void is to assist in controlling
the volume of stormwater runoff that comes into contact with waste or the active landfill
area (hence minimising leachate generation).

The use of clay and or crushed shale bunding and inclusion of a leachate trench to separate
leachate from stormwater from capped areas within the landfill is shall be constructed to
minimise surface water flows into active landfill areas.

It will be the responsibility of the Site Manager to oversee construction and ongoing changes

Forward planning for the location and size of the basin is important for effective runoff and
sediment control.

Its location should be determined at the development of each landfill lift, taking into account
that a sealed basin area is necessary to prevent infiltration, and that excavation through
capping and back into landfilled materials would need to be re-capped.

Initial shaping or grading of capped covered areas shall occur at a minimum grade of 2% to
allow for a suitable placement for the basin to create a catchment with a low point designed
into the intermediate capped areas, to drain away from the active tip face 1 daily cover areas.
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The maximum total basin volume is approximately 4,362.5 m3 which equates to 165 m3 per
hectare of catchment area, which may include quarry walls that drain into the pit (Storm,
2008).

A series of basins may be installed to capture flows from sub-catchments of the quarry
depending on available space within the quarry as determined by the Site Manager based on
the sequencing of landfilling. The sub-basins must need to meet minimum storage
requirements of 165 m31ha of catchment draining to each basin.

Based on the basin sizing assumptions used by Storm (2008), drawdown of water within the
basin must occur within five days of a storm event occurring, to follow the basin design
requirements and also to minimise the time that water is stored at the landfill area.
Therefore, suitable pumps must be used to drain the basins following a storm event.

The basin may be HDPE lined or clay lined depending on, among other things, the availability
of suitable clay.

HDPE LINED BASIN CONSTRUCTION

The clean water basin lining system is shown on Drawing 8, Appendix A

A 1.5 mm thick HDPE liner textured on both sides exhibiting a manufacturer specified
minimum co-efficient permeability of 1 x 10-14 mls. is to be installed over the base and side
walls of the basin. The liners shall be securely fixed to the batter face as shown on Drawing 8.

The anchor systems are comprised of anchor trenches constructed as shown on the Drawing
8. Any deviation from the Drawings must be pre-approved by the Engineer.

The liner is to be installed in accordance with the manufacturer's specifications and
installation manual.

The surface to be lined must be smooth and free of rocks, stones, sticks, roots, foreign
materials, sharp objects, or debris of any kind.

LEACHATE TREATMENT TANKS

e  Complete and make good the existing Concrete cast tanks located at the
Eastern lip of the Quarry. Ensure they are waterproof.
e Test and certify each tank for water holding.
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. Procure and install telemetry controlled multivalve to ensure sequential
filling of tanks from in pipe from leachate Pump { at base of Pit]

. Plumb pipes in parallel so that they sequentially fill, sparge settle and
discharge

. Ensure each Tank is fitted with 4 Stormix aeration pumps and float valves
to control commencement and cessation of filling.

. Procure & install discharge pump

e  Connect outlet from all Tanks to a discharge pump discharging at aprox 7
L per second .

. Install and connect Poly line to sewer outlet with approved flow meter.

SEWER CONNECTION & TRADE WASTE AGREEMENT

A Sydney Water sewer outlet is located on land immediately adjacent to Lot 4 DP 1145808
and the proponent has previously received Major Works Approval from Sydney Water to
construct a rising main into which leachate may be discharged pursuant to a Trade Waste
agreement.

A sample form of a Trade Waste agreement which the Proponent has with Sydney Water at
another landfill site in Sydney is Appendix E and confirmation of the availability of a Trade
Waste Agreement is Appendix F.

The Sydney Water liaison officer is John Bean.

A contractual agreement has been reached between Sumy Pty Ltd and the Proponent for the
joint funding of the sewer infrastructure and the granting of relevant easements.

Australand Pty Ltd has lodged with Sydney Water an amended and upgraded plan for a Major
works Construction of a sewer to be on the Proponent’s land to service Sumy Pty Ltd and the
Proponent. The proposed location of this upgraded sewer is shown on the plan at Appendix

G.
At this time, the proponent is considering a discharge of between 6L per second and 10L per———— Formatted: Right: -0.09 cm, Tab
second. The proponent is anticipating that its maximum daily discharge to sewer will be 620kL stops: 14.66 cm, Left

per day. These figures will be determined with further liaison between the proponent and

Sydney Water during the process of obtaining consent to discharge tradewaste water to the

sewer.

Discussions with Sydney Water, and modelling of the discharge capacity of the sewer has
indicated that the sewer is able to support a maximum discharge of 68L per second. The
capacity exceeds our anticipated maximum of 10L per second. The upgrade referred to in

Appendix G will further increase the discharge capacity, since the size of the pipes will be
larger.
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