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Executive summary

This report provides an assessment of the potential leachate impacts of the proposal. The
assessment has been undertaken in accordance with the requirements of Secretary’s
Environmental Assessment Requirements which specify that the leachate assessment include:

° the proposed leachate management system including the capacity of the system to treat
and dispose of leachate

This report deals specifically with leachate from the landfill operation while other aspects which
may be impacted by leachate from the proposal, including air quality, are dealt with in other
specialist reports. This report provides a cumulative assessment of the leachate impacts
considering all sources of water being treated by the Lucas Heights 1 treatment plant and
disposed to sewer at the Lucas Heights 1 site. This includes the landfill leachate from the
LHRRP landfill, Harrington’s quarry and Lucas Heights 1. It does not consider water from the
existing and proposed GO and ARRT facilities.

The report describes the existing environment, the existing sources of leachate and the systems
currently in place to contain, collect, treat and dispose of that leachate.

A prediction of future leachate generation is then made and a leachate water balance
undertaken. The water balance indicates that the existing leachate management system has the
capacity to manage the volumes of leachate estimated to be generated in the modelled average
rainfall and wet rainfall years through the use of emergency leachate containment in the double
lined emergency leachate containment dam. On occasion there may be some temporary
leachate level fluctuation in Cell 5.2 and Cell. 5.3. These containment structures were designed
for this purpose.

The following is recommended throughout the development of the proposal:

° Ongoing monitoring of leachate volumes extracted from LHRRP landfill and other sources
. Periodic review of the leachate water balance model
. Monitoring of groundwater and surface water quality, as required by the site EPL

It is further recommended that SITA seeks to increase the average leachate treatment plant
capacity to 870 kL/day and the daily trade waste limit to 1,200 kL/day. This additional safeguard
is recommended to be obtained by early 2017.

This report addresses the Secretary’s Environmental Assessment Requirements and concludes
that the proposal would meet the following objectives:

° Prevention of groundwater pollution by leachate
° Prevention of surface water pollution by leachate
. Prevention of the degradation of local amenity
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Glossary

ANSTO

ARRT facility
Disturbed Runoff
EIS

EPA

EP&A Act

Currently
approved
landform

GIS
GO facility

Landform
reprofiling
LHRRP

Mitigation

OEMP

PCYC Mini-Bike
Club

SSC
SEAR

SICTA
SITA

Australian Nuclear Science and Technology Organisation
Advanced Resource Recovery Technology facility

Runoff from unsealed areas where mobilisation of sediment is likely
Environmental Impact Statement

New South Wales Environment Protection Authority and any successor
body

Environmental Planning and Assessment Act 1979

The currently approved landform heights and contours outlined in the
1999 EIS

Geographic Information Systems

The Garden Organics facility at LHRRP, that undertakes composting of
waste including green and garden waste, but excluding waste types such
as food waste and biosolids

Proposed changes to currently approved landform at the LHRRP.

Lucas Heights Resource Recovery Park

The application of techniques to reduce environmental impacts arising
from the proposal

Operational Environment Management Plan and all relevant future
documents, these will be provided for the landfill, GO and ARRT and will
detail how these projects can be managed to meet the environmental
outcomes for the site

The mini-bike club operated by the Police and Community Youth Clubs
NSW Limited (PCYC).

Sutherland Shire Council

Secretary's Environmental Assessment Requirements (formerly known as
Director-General’'s Requirements or DGRS)

Sydney International Clay Target Association and any successor body

SembSITA Australia Pty Ltd (SembSITA) is the holding company for the
SITA Australia (SITA) group of companies in Australia. SembSITA is the
parent company of both SITA and WSN Environmental Solutions Pty Ltd
(WSN). WSN owns part of the land on which the LHRRP is situated, and
leases the remainder from ANSTO. SITA holds the environmental
protection licence (EPL), and so is the operator of the facilities at LHRRP.
For simplicity, the term ‘SITA’ is used to refer to all of these organisations
in this report.
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Introduction

1.1 Purpose of this report

SITA Australia (SITA)" is proposing a number of activities at the Lucas Heights Resource
Recovery Park (LHRRP) in Lucas Heights (referred to in this report as ‘the proposal’). This
report has been prepared by GHD Pty Ltd on behalf of SITA to provide an assessment of
leachate impacts associated with the proposal as an input to the environmental impact
statement. Due to the existing operational arrangements at LHRRP, Sutherland Shire Council
(SSC) is a joint applicant for the proposal. SITA is the proponent of the proposal and the
environmental impact statement is being prepared by GHD in accordance with the requirements
of Part 4 of the NSW Environmental Planning and Assessment Act 1979 (the EP&A Act).

The report addresses the requirements of the Secretary of the NSW Department of Planning
and Environment (the Secretary’s Environmental Assessment Requirements (SEARs No SSD-
6835) dated 3 February 2015.

In addition to addressing the SEARSs requirements, this report provides an assessment of how
well the proposal meets SITA’s objectives of having no significant impacts on the community or
environment. Environmental management and mitigation measures related to leachate
management are proposed (where necessary) to mitigate potential impacts and ensure that
they are managed in accordance with statutory requirements, regulations and community
expectations.

Other aspects which may be impacted by leachate from the proposal, including air quality, are
dealt with in other specialist reports.

1.2 Objectives

The following objectives have been identified:

. Prevention of groundwater pollution by leachate

. Prevention of surface water pollution by leachate, including Mill Creek
o Prevention of the degradation of local amenity

. No significant impacts on the community and the environment

1.3 Proposal overview

The LHRRP consists of approximately 205 hectares (ha) in two ownerships. 89 ha is owned by
SITA and 116 ha owned by Australian Nuclear Science and Technology Organisation (ANSTO)
and leased to SITA for waste management or other agreed purposes. The following activities
are proposed at the LHRRP and are collectively referred to as ‘the proposal’. The proposal
would not have a significant impact on the community. In addition to the proposal detailed
below, SITA is committed to better environmental outcomes by the application of best practice
prevention, mitigation and rectification measures:

! SembSITA Australia Pty Ltd (SembSITA) is the holding company for the SITA Australia (SITA) group
of companies in Australia. SembSITA is the parent company of both SITA and WSN Environmental
Solutions Pty Ltd (WSN). WSN owns part of the land on which the LHRRP is situated, and leases the
remainder from ANSTO. SITA holds the environmental protection licence (EPL), and so is the operator
of the facilities at LHRRP. For simplicity, the term ‘SITA’ is used to refer to all of these organisations in
this report.
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. Reprofiling of existing landfill areas to provide up to 8.3 million cubic metres of
additional landfill airspace capacity. This is equivalent to approximately 8.3 million
tonnes of waste, assuming 1 tonne of waste utilises 1 cubic metre of waste disposal
airspace. As the process of reprofiling would include removal and replacement of capping
material over previously landfilled waste and augmentation of gas and leachate collection
systems, the environmental performance of the site would be ultimately improved by
reducing the infiltration of stormwater into the landfill (resulting in reduced landfill leachate
in the longer term) and increase the overall amount of landfill gas recovered from the site.

As part of the proposal, SITA is seeking permission to increase the approved quantity of
waste landfilled at the site from 575,000 to 850,000 tonnes per year. This would enable
the reprofiling of the site to be completed in 2037.

o Relocation and expansion of the existing garden organics (GO) facility. The existing
garden organics facility would be relocated to the western side of the site adjacent to
Heathcote Road. Approval is being sought to increase the approved capacity from 55,000
to 80,000 tonnes of green waste and garden waste received per year at the facility. The
new facility would include the partial enclosure, active aeration and covering of the first
four weeks of the active composting process, which coincides with the period of highest
potential for odour generation, to enable more effective control of odour . Relocation of
the facility would result in increased separation distances from the current nearest
occupied land at ANSTO, existing residential areas and the proposed new residential
area at West Menai.

. Construction and operation of a fully enclosed advanced resource recovery
technology (ARRT) facility. The ARRT facility would be located on the western side of
the site adjacent to the GO facility and would process and recover valuable resources
from up to 200,000 tonnes of general solid waste per year, reducing the amount of waste
disposed to landfill to approximately 60,000 tonnes per year. This would divert up to
140,000 tonnes of waste per year from landfill. SSC and other councils would have the
opportunity to have their municipal waste processed by the ARRT facility.

. Community parkland. The landfill reprofiling would increase the area available for future
passive recreation following site closure from 124 ha (existing approved parkland) to a
total of 149 ha, an increase of approximately 25 ha. Landfilling would cease in 2037 after
which time the site would be rehabilitated and converted to a community parkland, with
capping and landscaping to be completed and the site made available for community use
in 2039.

As part of the proposal SITA has committed to entering into an agreement with SCC in the form
of a Voluntary Planning Agreement which includes ‘environmental undertakings’. In addition
operational environmental management plans have been prepared for the landfill, GO facility,
ARRT facility and post closure measures to manage potential environmental impacts, reflect
regulatory requirements and provide guidance for site operators to undertake activities in an
environmentally sound manner.

A Planning Proposal is being submitted in parallel with this State Significant Development
Application. The Planning Proposal seeks to include new local provisions on the LHRRP site
within the Sutherland Local Environmental Plan 2015 (SLEP), which would allow the proposal (a
waste or resource management facility) to be undertaken on the proposal site.

The expansion of the LHRRP which is outlined in this EIS would permit the proposed future use
of the land for recreational purposes, which is currently approved and would occur when the
existing facility ceases operation in 2025. The proposal would however extend the timeframe for
which the land would be unavailable for recreational purposes until 2037, due to the extension
of operations at the proposed LHRRP.
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These key components of the proposal are shown on Figure 1.1. The proposed final landform
and preliminary masterplan for the parkland is shown in Figure 1.2.
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1.4 Definitions

The following terms are used within this report when referring to the proposal site and
surrounding areas:

. The ‘LHRRP' refers to the entire Lucas Heights Resource Recovery Park. The boundary
of the LHRRP is shown as the blue line on Figure 1.3.

. The ‘proposal site’ refers to the areas where the activities described in Section 1.2 would
be located. The boundary of the proposal site is shown as the red line on Figure 1.3.

1.5 Location of the proposal

1.5.1 Existing

The proposal would be located within the boundary of the existing LHRRP. The LHRRP is
located within the Sutherland local government area, approximately 30 kilometres (km) south
west of the Sydney city centre. The site is bound to the west by Heathcote Road and New
lllawarra Road to the south.

Specifically, the proposal would be located on:
] Lot 101 DP 1009354

o Lot 3 DP 1032102

o Lot 2 DP 605077

It is noted that the proposal directly affects only a portion of each of these lots. There is minimal
encroachment into the SICTA leased land (part of Lot 3 DP 1032102).

The proposal site, within the boundary of the LHRRP, is shown on Figure 1.3.
The site is currently accessed from Little Forest Road, off New lllawarra Road.

Current facilities at the LHRRP include:

. Landfill

. Resource recovery centre and waste collection point

. GO facility for processing garden organics

. Renewable energy production (operated by Energy Developments Ltd)

. Truck parking area

. Community use areas (mini bike area at the southern extent of the site run by the

Sutherland Police Citizens Youth Club and the Sydney International Clay Target
Association (SICTA) leased land on the north western side of the site)

There are also several ancillary buildings and structures (e.g. weighbridge, machinery
workshop, administration offices, stormwater and leachate dams).

The following land uses are located in the immediate vicinity of the LHRRP:

° Bushland areas that form part of ANSTO’s exclusion zone (to the east and south)
. ANSTO's facilities (to the east on the opposite side of New lllawarra Road)

Land uses in the surrounding area include:

° Holsworthy Military Reserve (to the west, northwest and southwest)
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. The Ridge Sports Complex, a major regional sporting facility being developed on the site
of the former Lucas Heights Waste and Recycling Centre (approximately 2.5 km to the
north east)

. Lucas Heights Conservation Area (immediately to the north of the LHRRP)

. The suburbs of North Engadine (approximately 2 km to the east) and Barden Ridge
(approximately 3 km to the north east)

Figure 1.4 shows these key areas.

1.5.2 Potential future surrounding land uses

The Gandangara Local Aboriginal Land Council (GALC) is proposing a development in the West
Menai area. The West Menai State Significant Site contains 849 ha of mostly undeveloped land,
covering parts of Menai, Barden Ridge and Lucas Heights.

The western boundary of the proposed development is Heathcote Road and the site extends
east across Mill Creek to the edge of the existing Menai residential area close to New lllawarra
Road. The location of the proposed West Menai State Significant Site is shown on Figure 1.4.
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1.6 Secretary’s Environmental Assessment Requirements

The specific Secretary’s Environmental Assessment Requirements (SEARs) addressed in this
report are summarised in Table 1.1.

Table 1.1 Secretary’s Environmental Assessment Requirements

Assessment requirements Where addressed in
report

The EIS must address the proposed leachate management Sections 2.1.2 and 5.6
system including the capacity of the system to treat and dispose
of leachate

NSW EPA

Outline pollution control measures relating to storage of materials, Sections 5.6, 5.7 and 5.8.
possibility of accidental spills (e.g. preparation of contingency
plans), appropriate disposal methods, and generation of leachate.

Future parkland: Water and Leachate, and gas management, and  Section 6.2
who is responsible for the ongoing monitoring to ensure

compliance with relevant standards of use and how will they

achieve this

1.7 Scope and structure of the report

1.7.1 Scope of report

This report provides an assessment of the potential leachate impacts of the proposal. The
assessment has been undertaken in accordance with the requirements of Secretary’s
Environmental Assessment Requirements which specify that the leachate assessment include:

° the proposed leachate management system including the capacity of the system to treat
and dispose of leachate

This report deals specifically with leachate from the landfill operation while other aspects which
may be impacted by leachate from the proposal, including air quality, are dealt with in other
specialist reports. This report provides a cumulative assessment of the leachate impacts
considering all sources of water being treated by the Lucas Heights 1 treatment plant. This
includes the landfill leachate from the LHRRP landfill, Harrington’s quarry and Lucas Heights 1.
It does not consider water from the existing and proposed GO and ARRT facilities.

The proposed GO and ARRT facilities are a separate system to the landfill leachate
management system. These are not covered within the scope of this report and have been
reviewed separately in the Surface Water Assessment Report (GHD, 2015a).

1.7.2 Structure of report

U Chapter 1 — Introduction — This chapter introduces the proposal, the proponent and
describes the proposal area

. Chapter 2 — Existing environment — This chapter describes the existing environmental
values of the proposal site relevant to leachate and the assessment

° Chapter 3 — Methodology — This chapter identifies the methodology for assessment

° Chapter 4 — Potential impacts — This chapter examines the potential leachate impacts
associated with the proposal

o Chapter 5 — Mitigation measures — This chapter identifies mitigation measure relating to
leachate

10 | GHD | Report for SITA Australia - Lucas Heights Resource Recovery Park Project, 21/23482



U Chapter 6 — Conclusions — This chapter provides a summary of assessment
conclusions

U Chapter 7 — References — This chapter provides a reference list
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EXisting environment

2.1 General

This section provides an overview of the existing LHRRP environment and the system currently
in place for the containment, collection, treatment and disposal of leachate.

2.2 Historical land-use

LHRRP is located within a forested area. The nearest residential areas are Menai and Lucas
Heights located approximately 3 to 4 km to the north east of the LHRRP. The area surrounding
the LHRRP has had historical landfilling activities associated with municipal and industrial waste
disposal. Previous landfill sites are listed below:

o Harrington’s Quarry landfill which is understood to have briefly operated in 1987 and
received municipal waste (NSW WAMC, 2012).

. Industrial Waste Collection (IWC) Landfill which operated between 1968 and 1976 and
received liquid industrial wastes.

° Night Soil and Sludge Landfill which operated between 1965 and 1980 and received
sludge and night soil from sewage treatment activities.

o Little Forest Burial Ground, which operated between 1958 and 1968 and was in filled with
waste from ANSTO.

The LHRRP originally opened in 1987 (Mitchell Mccotter & Associates Pty Ltd, 1991) based on
a development consent received in 1985 permitting waste disposal operations. A development
application was submitted and approved in 1999 which permitted the expansion of waste
disposal operations and also the development of composting and other resource recovery
operations at the site. The final land-use was approved to be parkland over the majority of the
site with potential on-going composting and other resource recovery operations located on the
eastern side of the site.

Landfilling has occurred across the site in stages. More detail is contained in Section 2.10.1.

Table 2.1. Details of the LHRRP landfill stages

Lini d
Date of Overtopping Date of ihing an :
Stage : leachate collection
Commencement | Commencement | Completion
system
Stage 1A 1988 - 1989 1999 2001
Stage 1B 1990 - 1995 1999 2001 In-situ low
permeability
Stage 1C 1988 - 1991 1999 2001 geological barrier
with leachate
Stage 2 1990 - 1996 2002 2003 collection system
Stage 3 1993 - 1998 2004 2006
Stage 4 1995 - 1998 2006 2010 Engineered clay
liner including
Stage 5-1 Approx 2010 N/A 2011 leachate collection
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Lining and
leachate collection
system

Date of Overtopping Date of

Commencement | Commencement | Completion

Capacity system
available
(current
Stage 5-2A  Approx 2012 N/A approval to
31
December
2024)

Capacity
available
Filling N/A (approval to

commenced 2013 31
December Geomembrane and

2024) compacted clay
including leachate

Capacity collection system
available

Filling A, (approval to

commenced 2014 31
December
2024)

Stage 5-2B

Stage 5-3A

Capacity
5-3b to available Not constructed —
Stage 5-3b commence in N/A (approvalto  geomembrane and
&C approx. June 31 compacted clay
2015 December proposed

2024)

2.3 Climate

Review of data from Bureau of Meteorology (BOM, 2014) and data from Queensland
Government Department of Science, Information Technology, Innovation and the Arts (DSITIA,
2014) suggests that a warm temperate climate with strong maritime influence is experienced in
the Lucas Heights area. Mean daily temperatures range from 26.0 °C to 17.0 °C in February and
from 15.8 °C to 6.6 °C in July. Frost is not experienced in this area.

Seasonal variations occur in rainfall with a greater proportion being received during summer
months. A generally even rainfall distribution is experienced over the region with a mean annual
rainfall of 1015 millimetres (mm).

2.4 Topography

The LHRRP represents a gently undulating plateau, 200-1000 metres (m) in width, dissected by
two ridges. The ridges run parallel to Heathcote Road and form a shallow valley in between.
The gradients of the site are typical of a dissected plateau, with the slopes becoming steeper
close to Mill Creek. Mill Creek itself has a slope of 2% as it travels through the site.

Approximately one-third of the site has a slope of 5%, while half the site has slopes of 10% or
greater. The highest part of the site is 170 m Australian Height Datum (AHD) towards the south
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of the site, near the intersection of New lllawarra Road and Heathcote Road. The site’s lowest
point of 90 m AHD is at the northern part of the site.

2.5 Hydrology

Most of the site lies within the Mill Creek catchment. Mill Creek originates from the LHRRP and
flows north along the western boundary towards Georges River. The gradients of the LHRRP
are typical of a dissected plateau, with the slopes becoming steeper close to Mill Creek. Mill
Creek itself has a slope of 2% as it travels through the site. Baseflow for the perennial rivers and
streams are generally sourced from seeps and springs derived from groundwater.

The majority of the site, the landfilled portion, constitutes runoff to Mill Creek. An area around
the administration facilities is a tributary to Bardens Creek. As this area is not impacted by this
proposal, impact to Bardens Creek is not accessed in this impact assessment.

There are a number of surface water management features currently in place at the site.
Surface water diversion drainage is constructed around the rim of each active waste disposal
cell to control surface water runoff flowing into or from the cells. The drainage typically
comprises open channel drains on the outer edge of earthen bunds. Surface water is collected
in drains, swales and ponds and diverted to sediment dams. The dams are designed to allow for
settlement of suspended solids before discharging offsite following large rainfall events when
stormwater has reached capacity.

Most of the LHRRP lies within the catchment area of Mill Creek, with the exception of the area
bounded by New lllawarra Road and Little Forest Road in the south-east, which drains to
Bardens Creek. Mill Creek originates from within the site and flows in a northerly direction
through approximately the centre of the site, covering most of the length of the site. Towards the
origin of the creek, the channel is not always clearly visible. Apart from small overflows, flooding
is not expected to occur over the site because the gradients of the site allow good drainage.

Refer to Soils and Surface Water Assessment Report (GHD, 2015a) for further details.

2.6 Geology and soils

Extensive geological characterisation has been completed at the LHRRP as part of previous
investigations. This included, review of regional geological data, site drilling investigations,
seismic surveys and geological mapping of jointing on exposed surfaces. The findings of these
investigations are summarised below.

The LHRRP site is located on the Woronora Plateau which is primarily comprised of Triassic
aged Hawkesbury Sandstone of thicknesses approximating 200 m (DP & CPI, 1994). The
Hawkesbury Sandstone is comprised of cross bedded massive sandstones, laminates and
occasional black shale and claystone lenses (DP & CPI, 1992). The sandstone matrix is often
well cemented.

Environ (2006) reported two layers of laminate (2 m thick) and siltstone (2.5 m thick) at
elevations of 60 m AHD and 84 m AHD respectively.

DP & CPI (1994) provided the following summary of site conditions after drilling investigations:
. Surficial Clayey SAND/Sandy CLAY ranged in depth from 0 to 2.8 m bgl.

. Very low strength weathered Sandstone extending from ground surface or beneath
unconsolidated sediments to depths of up to 6.1 m bgl.

. Medium to high strength slightly fractured to unbroken Sandstone extending from the
base of the low strength sandstone to depths of 60 m bgl (the maximum depth of
characterisation). Laminate and siltstone layers were noted in some bores.
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Geological mapping suggested that locally shale layers tended to dip to the north at between 2
and 5 degrees, however, the regional dip of the geology is considered to be to the north at an
overall slope of 1.5 to 2 degrees (DP & CPI, 1994). Regional jointing systems have also
affected this environment with surface drainage developing along well developed and relatively
continuous jointing systems at spacings of 300 to 400 m (DP & CPI, 1994).

It is inferred that these jointing systems have resulted in the development of the primary surface
water features including Mill Creek and Deadmans Creek and Woronora River. On a more local
scale jointing spacing of between 1 and 3 m common and can be laterally extensive (up to 100
m being common), however, vertical continuity is generally limited to less than 20 m (DP & CPI,
1994). Geological mapping undertaken by DP & CPI (1992) suggest that local jointing is
orientated in NNE and ESE directions.

Surface weathering of the bedrock in the vicinity of LHRRP is generally considered to be less
than 2 m (DP & CPI, 1994). DP & CPI (1992) reported that the Hawkesbury Sandstone had
been subject to lateritic weathering and that the extent and depth of the weathering is variable
across the site. This was confirmed with seismic surveys which also suggested the presence of
two to four distinct layers that reflected variation in the type and depth of weathering. Generally,
the weathered layers were deeper on the ridges and shallower in the valleys.

Soil at the surface of the landfilling areas and capped areas appears to be representative of
natural soil and sandstone conditions described above as the extracted sandstone is crushed
on-site and used as cover material.

2.7 Hydrogeology

The Hawkesbury Sandstone is generally well-cemented by authigenic quartz and siderite and is
infilled with varying proportions of clay. The unweathered sandstone has a very low primary or
intergranular permeability. The formation has a complex aquifer system due to sub-vertical
joints and sub-horizontal bedding planes and the lithology associated with variable weathering.

Perched water tables, ‘leaky’ aquifers and pressurised zones are a feature of the
hydrogeological environment due to the discontinuous shale and clay layers (Thom & Knight,
1995). Weathering has produced spatially and vertically variable aquifer material which
influences the groundwater flow paths and hydraulic conductivity in different layers and areas.

Refer to the EIS Groundwater Assessment Report (GHD, 2015b) for a detailed description of
the local hydrogeology.

2.8 Existing regulatory requirements

2.8.1 Consent

The following conditions included in the Determination of Development Application DA 11-01-99
pertaining to leachate management, disposal and maintenance are provided in the table below.

Table 2.2 DA 11-01-99 Leachate Management, Disposal and Maintenance
Conditions

DA condition

18 The Applicants shall undertake monitoring of surface water, leachate, landfill gas,
groundwater, dust, noise and any other environmental performance indicators in
accordance with the amended EMPs and the requirements of the relevant EPA
licences. (EPA GTA)

61 Accumulated sludge and sediment formed during leachate storage or treatment at
LH1 and LHWMC shall be disposed of to a special waste area at LHWMC.
67 Leachate shall not pollute groundwater at the LHWMC, unless otherwise permitted
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DA condition

by the EPA licence. A groundwater contamination remediation action plan shall be
prepared and incorporated into the amended EMP for the LHWMC site. Leachate
and groundwater at the LHWMC shall be managed in accordance with the amended
EMP and the requirements of the EPA licence. (EPA GTA)

68 Leachate shall not be reinjected into the waste at LHWMC in a manner that
exceeds the capacity of the leachate management system. (EPA GTA)
69 The volume of leachate that is be generated at LHWMC and the volume of leachate

collected shall be modelled. The modelling methodology and the results shall be
provided to the EPA within 1 (one) year of commencement of this consent. (EPA
GTA)

70 Once the excavation in any phase of Stage 5 is complete, the excavation shall be
left for a minimum of 3 months prior to commencement of placement of the base
liner to allow for stress relief of the underlying strata.

71 The base liner installed in Stage 5 shall extend across the entire base of the
excavation. Where significant lateral groundwater flows are encountered, the base
liner shall be extended up the walls of the excavation in order to intercept such
flows, unless otherwise approved by the EPA.

2.8.2 EPL requirements

The following conditions included in the current EPL 5065 (version dated 5 Nov 2014) pertaining
to leachate management, disposal and maintenance are provided in the table below.

Table 2.3 EPL Leachate Management, Disposal and Maintenance Conditions

EPL Clause | EPL Condition

05.12 Landfill leachate must not be irrigated except as expressly permitted by a
condition of this licence.

05.13 The licensee must not inject leachate back into the landfill waste.

05.14 Leachate must be disposed of to sewer or removed by tanker to a premises
which may lawfully receive the leachate for treatment

06.1 The licensee must manage any groundwater extracted from groundwater

depressurisation works in the same manner as leachate if the ammonia
concentration in the groundwater is greater than 1 mg/L.

M1.4 The licensee must record the date, duration and volume of any leachate
discharge to surface water.

M8.3 The licensee must record the date, duration and volume of any leachate
discharge to surface water.

R4.2 In the event that monitoring detects ammonia in groundwater at a

concentration above 1 mg/L in any of the points 4, 7, 8, 16, 17, 18 and 19 the
licensee must send written notification to the EPA within 14 days of the
monitoring results becoming available.

2.9 Landfill Environmental Management Plan

A Landfill Environmental Management Plan (LEMP) was prepared for the LHRRP. The latest
version is dated 15 February 2012 and describes the operational activities on site that have, or
are likely to have, an impact on the environment and measures to be undertaken to minimise
those impacts. information regarding the site. In particular, it contains management strategies,
performance indicators, management responsibilities and review / reporting requirements for a
range of topics. Leachate is one of the key issues addressed in the LEMP.

As part of preparation of the EIS, draft Operations Environmental Management Plans (OEMPS)
have been prepared for different aspects of the site, including for the landfill, relocated GO
facility and proposed ARRT facility. An additional draft Environmental Management Plan (EMP)
has also been prepared for the management of post-closure activities. These draft documents
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would be finalised after preparation of the EIS and would supersede the current LEMP and
prescribe a appropriate site management, monitoring and mitigation measures. Details are
described in section 5.

2.10 Leachate generation

A conceptual model (Figure 2.2) was developed to illustrate the various aspects which currently
contribute to the Lucas Heights 1 treatment plant and sewer connection.

The primary sources of leachate are:
. LHRRP (Lucas Heights 2)

— Landfilled waste

— Groundwater collection system

— Leachate impacted surface water
° Lucas Heights 1 landfilled waste

. Harrington’s quarry
Locations of these sources are identified in Figure 2.1.

In addition to these primary sources, additional leachate is also generated by rain falling onto
the leachate dams.

Other site facilities which generate waste water utilise a separate treatment/disposal system.
This includes general site facilities and the existing garden organics facility. The performance of
the Lucas Heights 1 treatment plant and sewer connection are not impacted by these other
facilities.

Refer to Section 3 for the description of the modelling methodology and other aspects
considered.
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Figure 2.2 Conceptual leachate system
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2.10.1 LHRRP landfilled waste

Leachate is predominantly generated by infiltration of rainwater through the waste. The existing
landfilled areas were developed in a phased manner with each area constructed into cells with
leachate management systems.

Infiltration through cover systems

There are three existing types of waste cover, as outlined in Table 2.4. The areas where these
cover systems extend are illustrated in Appendix A.

Table 2.4 EXxisting cover systems

Cover Profile (Top to Bottom) Areas
system

Final cap 1800 mm (typ.) compacted Southern parts of the landfilled area which
crushed sandstone have been revegetated

Intermediate 500 mm (typ.) compacted Central parts of the landfill, south of the

cover crushed sandstone existing active landfilling area
300 mm (min.) compacted Waste batters and areas of the active
crushed sandstone landfill cell where no waste would be

placed within 90 days

Daily cover 150 mm (min.) crushed Active landfill cell where waste would be

sandstone or tarp placed within 90 days

Containment and collection
The leachate containment and collection system varies throughout the site as described below:
o Stages 1-3

Leachate is collected through 300 mm concrete slotted leachate drainage pipes on the floor of
the landfill under the waste that run from the south end of the site to the leachate dam situated
in the north western corner of the site.

Leachate collection is facilitated by the construction of leachate collection trenches that have a
maximum spacing of 100 m and are arranged in a grid layout. This minimises the potential for
leachate to perch within waste lifts. The trenches are graded at 1% and drain to the boundary
bund where a second leachate trench directs the leachate through a 300 mm slotted HDPE
leachate collection pipe and to the leachate dam.

Leachate collection trenches also help eliminate ponding of leachate on the covered waste and
evenly distribute the leachate through the waste layers enhancing leachate absorption and
waste decomposition.

Following the 1999 expansion approval and prior to overtopping of Stages 1-3 with waste, a
series of 2 m diameter holes were excavated through the existing cover material into the waste.
Vertical, slotted leachate re-injection pipes were inserted into the holes and backfilled with
rubble.

In areas of where waste overtopping occurred additional leachate drains were constructed
around the perimeter to collect leachate and gravity feed it to the leachate dam.

Leachate is substantially contained above the natural low permeability sandstone that underlies
the site.

. Stage 4
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Leachate is managed via a set of leachate pipes laid within every lift of waste (inter-lift leachate
extraction). The leachate collection pipes connect to a main HDPE leachate pipe servicing the
eastern side of Stage 4 via a vertical riser, which then flows to the leachate dam.

Containment in Stage 4 is via the natural low permeability sandstone.
. Stage 5 — Cell 5.1 and Cell 5.2A
Cell 5.1 and Cell 5.2A were developed prior to SITA operating the site.

The leachate barrier for these cells consist of a 900 mm thick engineered clay layer with 10
m/s permeability sitting on an engineered subgrade layer underlain by the naturally low
permeability sandstone base.

The leachate extraction system includes HDPE leachate pipes surrounded by 500 mm of
protective aggregate ranging between 20-40 mm constructed within each waste lift. The
leachate pipes connect to leachate main risers from which the leachate is pumped to the
leachate dam.

In addition to inter-lift leachate collection, leachate is conveyed through parallel basal leachate
collection trenches, typically spaced at 50 m and draining west at a grade of 1%.

In Cell 5.2A, the base of the landfill liner was graded with a longitudinal grade of 1% and a
transverse grade of 0.5%.

o Stage 5 — Cell 5.2B and Cell 5.3

Cell 5.2B and Cell 5.3A have been constructed by SITA. These cells have been constructed
with groundwater, leachate barrier and leachate collection systems.

Refer to Section 2.10.2 for a description of the groundwater collection system. The leachate
barrier for these cells consists of 900 mm low permeability compacted clay overlain by 2.5 mm
HDPE geomembrane (double liner). The leachate barrier system is continuous along the base
and the sidewalls of these cells, to 10m above the base of the cells and above this height the
leachate barrier would consist of the 900 mm low permeability compacted clay liner in
accordance with the EPA’s requirements. The double lined design exceeds NSW EPA guideline
for landfill liner systems and provides significantly more environmental protection. The additional
geomembrane barrier was voluntarily installed by SITA and was approved by the EPA.

Cell 5.2B was graded to the north and west with a temporary leachate sump. The entire base
contains a 300 mm blanket of leachate drainage aggregate and perforated HDPE leachate
collection pipes placed within aggregate filled trenches. To promote leachate drainage over the
lined sidewalls, a tri-planar drainage geocomposite was installed over the sidewall liner. Internal
bund walls were removed to allow leachate from surrounding cells (Cell 5.2A and 5.1) to drain
into Cell 5.2B.

In Cell 5.3A the base grades to the south and west and a leachate sump and risers constructed
at the middle of the western batter for leachate extraction. The drainage layer has the same
arrangement as Cell 5.2B. SITA voluntarily undertook leak location survey to identify any
damage holes in the geomembrane liner and undertook repairs prior to placing waste in this
cell.

The remainder of Cell 5.3 would be constructed as the landfill airspace is required and would be
constructed to be continuous with and to the same standard as Cell 5.3A.

In addition to the leachate collection system located in the base of each stage, leachate is
removed from a series of gas extraction wells which have been installed within the waste mass.
The leachate is extracted using air lift pumps, flowing by gravity to the leachate collection dam
via a perimeter leachate ring main. SITA continue to install gas extraction wells across the site
and leachate is extracted from these as required.
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Historical leachate volumes
Recorded annual total leachate volumes are summarised in Table 2.5.

Table 2.5 Historical leachate collection - LHRRP landfill

Period Total Ieachate REIE DEVS Average Ieachate
collected (m®) (mm) coIIected (m /day)

01/01/08 to 31/12/08 111,568 1,082

01/01/09 to 31/12/09 98,480 805 365 270
01/01/10 to 31/12/10 97,173 929 365 266
01/01/11 to 30/06/11 56,518 653 181 312
01/07/11 to 30/06/12 155,557 1296 365 426
01/07/12 to 30/06/13 130,303 623 365 357
01/07/13 to 05/06/14 119,765 489 340 352

2.10.2 LHRRP groundwater collection system

A groundwater collection system was installed as part of the construction of Cell 5.2B and
Cell 5.3A. To err on the side of conservatism, the water being collected and extracted from this
system is pumped directly to sewer for disposal.

The groundwater system is constructed below the liner system (as described in Section 2.10.1
and protects the liner from possible uplift damage from the groundwater below. It comprises of
trenches cut into the natural rock subgrade which drain to sumps located along the western
boundary of the cells. These trenches contain perforated pipe and are backfilled with aggregate
to promote flow to the sump, from which any collected water can be extracted for treatment and
disposal.

Three separate systems have been installed - one below the interface between Cell 5.2 and Cell
5.2B, one around the perimeter of the base of Cell 5.2B and one around the perimeter of the
base of Cell 5.3A. These systems were designed and constructed as hydraulically independent
systems to minimise mixing of different water sources. To date, the system has been partly
constructed. The remainder of the system would be constructed progressively with the
remaining cells.

The water in this system is likely to come from two sources:

. Groundwater from the small recharge catchment to the east and south of the site and
travelling beneath the existing waste into the Cell 5.2 and Cell 5.3 area. Water consistent
with this source was observed during the construction of Cell 5.2B. Based on the average
annual recharge rate of 0.06 m (GHD, 2015b) per year, it was estimated that up to 25
m®/day of groundwater could be entering the groundwater system from the south.

. Water recharging from the west directly into the batter of Cell 5.2 and Cell 5.3. Some
dampness was noted on the western batter of these cells prior to lining. Based on the
average annual recharge rate of 0.06 m (GHD, 2015b) per year, it was estimated that
between 1 m¥day and 4.5 m®day of groundwater could be entering the groundwater
system from the west.

GHD was engaged to undertake the Construction Quality Assurance (CQA) works for the
construction of Cell 5.2 and Cell 5.3A and verify that the constructed works were undertaken in
accordance with design documentation and EPL conditions (GHD, 2013 and 2014a).
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2.10.3 LHRRP potential for leachate influenced surface water

In the event that surface water in the Cell 5.3 excavation were to be affected by leachate from
batter seeps this water is managed in the leachate management system and not released to the
surface waters at the site. To date, when this has occurred it has been treated as leachate when
monitoring indicates that this is the appropriate course of action. SITA have advised that the
frequency of this circumstance and the quality of this water has significantly improved in the last
few years and it is currently being managed as follows:

o Accumulated water is tested

° If found to not be leachate affected (NH; < 2.5 mg/L, based on Condition L2.4 of site
EPL), that the surface water is pumped out of the excavated void into the surface water
management system.

. If found to be leachate affected (NHz;> 2.5 mg/L, based on Condition L2.4 of site EPL), it
is transferred directly to the LH1 disposal system or to the leachate dam before being
transferred to LH1.

2.10.4 Lucas Heights 1 landfilled waste

Lucas Heights 1 landfill is located to the east of the site, as shown in Figure 2.1 and was closed
in 1987.

The leachate from the closed and rehabilitated Lucas Heights 1 landfill is treated by the same
leachate treatment facility as leachate from LHRRP landfill. The leachate from the Lucas
Heights 1 landfill risers is pumped directly to the treatment plant holding dam.

Recorded annual total leachate volumes are summarised in Table 2.6.

Table 2.6 Historical leachate collection - Lucas Heights 1 landfill

Period Total Ieachate Rainfall Days Average Ieachate
collected (m ) (mm) collected (m /day)

01/01/08 to 31/12/08 98,709 1,082 270
01/01/09 to 31/12/09 85,923 805 365 236
01/01/10 to 31/12/10 86,319 929 365 236
01/01/11 to 30/06/11 50,738 653 181 280
01/07/11 to 30/06/12 119,326 1296 365 327
01/07/12 to 30/06/13 97,090 623 365 266
01/07/13 to 05/06/14 80,698 489 340 237

2.10.5 Harrington’s Quarry

Harrington’s Quarry was temporarily used for landfilling for 8 months during 1987 (Mitchell
Mccotter & Associates Pty Ltd, 1991) and is located near the north eastern boundary of the site,
as illustrated in Figure 2.1. Approximately 250,000 tonnes was landfilled at Harrington’s Quarry.

Leachate from the closed Harrington’s Quarry landfill is treated by the same leachate treatment
facility as leachate from LHRRP landfill.

Historically, 10 kL/day leachate is collected during dry periods and 20 kL/day in wet periods.

2.11 Leachate containment and transfer

The main containment for leachate is within a HDPE geomembrane lined dam, located in the
north west corner of the site. The main leachate dam has a containment capacity of 9,000 ML
and includes mechanical aeration. This dam is aerated.
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A double lined (900 mm compacted clay and HDPE geomembrane) emergency leachate
containment dam was constructed adjacent to the main dam in mid-2014 by SITA. This dam
has a design containment capacity of 9.2 ML. The total capacity, including within the freeboard
volume, is 10.2 ML.

There are also five 100 kL leachate tanks adjacent to the main leachate dam.

At the Lucas Heights 1 site, there are three leachate containment dam:

. A lined leachate holding dam adjacent to the leachate treatment plant (capacity
approximately 1,500 m°®)

. An emergency leachate dam (capacity approximately 3,500 m3)

. A leachate containment irrigation dam (capacity approximately 3,000 m°)

Refer to Air Quality Assessment (GHD, 2015) for assessment of the odour associated with
these leachate containment structures.

Leachate can be readily transferred between the available leachate containment locations. The
pipeline transferring leachate from LHRRP to LH1 has a best practice automated monitoring
system which immediately shuts down the transfer of leachate in the unlikely event that a leak
should develop and triggers an alarm to inform SITA of the leak.

The design and construction of Cell 5.2B and Cell 5.3 included both compacted clay and HDPE
geomembrane barriers in the base of the cells. This double lined system exceeds the EPA
guideline design requirements and provides significantly more environmental protection. This
double lined system was installed to allow for temporary leachate fluctuations within in the base
of the cell following extreme wet periods, further increasing the containment capacity of the site.

2.12 Leachate treatment and disposal

The existing leachate treatment system is a sequencing batch reactor (SBR) treatment system
that discharges directly to sewer at Lucas Heights 1.

The treatment process biologically oxidises the ammonia in the leachate, converting it to nitrate
and nitrate species. Two reactors work in parallel with independent diffused air systems, pH
controls and decant systems, allowing shut down for maintenance and to provide a more
uniform plant throughput through staggered cycles.

This system has a current average leachate treatment capacity of 570kL/day. The current
annual average sewer discharge limit is 800 kL/day at a maximum daily discharge of 1,500 KL,
in accordance with the Trade Waste Agreement contained in Appendix B (Sydney Water, 2013).
SITA can discharge other waters with concentration of substances below the agreed limits
without it first passing through the leachate treatment plant. SITA has advised that it would
increase the treatment plant capacity to 870 kL/day and the average daily sewer discharge limit
to 1,200 kL/day by early 2017.

Irrigation is not proposed to be used as a method of leachate disposal at the Lucas Heights 1
landfill or the LHRRP.
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Methodology

3.1 General

The following sections detail the methodology undertaken to assess the proposed development
in relation to its ability to manage estimated volumes of generated leachate.

3.2 Prediction of leachate generation

An initial review of water and the potential for leachate generation across the Site and
associated facilities was undertaken to identify the activities which may potentially influence the
management of leachate from the proposed development.

This indicated that all sources of water being treated by the Lucas Heights 1 leachate treatment
facility and disposed of through the Lucas Heights 1 sewer connection, as described in Section
2.12, should be considered.

The volume of leachate generated by the various sources described in Section 2.10.1 are
estimated across various stages of the proposed development, as described in the sections
below.

Measures to reduce the generation of leachate are identified and described below in this
Report.

3.2.1 LHRRP landfilled waste

The primary mechanism for leachate generation is by rainfall infiltrating into the landfilled waste.
Prediction of the volumes of leachate generated by the landfill requires an understanding of:

. The cover and cap types which would be over the waste

o The amount of rainfall which would infiltrate through each of the cover types during
different rainfall scenarios

. The areas of each cover type as the project progresses

Climate scenarios

Historical climate data was gathered, interrogated and used to assess leachate generation in
both average rainfall and wet years.

The climate data required to the assessment includes daily rainfall, evaporation and
temperature data.

Estimation of infiltration

The Hydrologic Evaluation of Landfill Performance (HELP) model is widely used (particularly in
the USA) and is an industry accepted hydraulic modelling tool. It was developed for the United
States Environmental Protection Agency to predict the hydraulic performance of differing landfill
designs using site specific data.

The various cover and cap types would be modelled in HELP using the full set of historical
climate data.

The results of the HELP model tend to overestimate infiltration (ANZECC, 1999) due to the use
of daily instead of hourly data, which has the effect of reducing storm intensities and associated
runoff quantities. There have been some concerns about using the HELP model in Australia,
particularly in semi-arid to arid conditions, due to an under-estimation of evaporation rates in
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these climates. This under-estimation of evaporation rates tends to result in an overestimate of
infiltration rates but for the purpose of this assessment, some conservatism in the computed
infiltration flows is appropriate.

3.2.2 Leachate impacted surface water

It has been conservatively assumed that all stormwater in the northern excavated void would be
leachate impacted and would require the disposal to sewer.

3.2.3 Staging

Indicative staging plans of the re-profiling works have been developed to form the basis of the
assessments (refer Appendix A).

The staging has been developed to:

. Maintain surface water drainage
° Allow for effective surface water diversion
° Maximise the capped and revegetated areas

These considerations, along with increasing the slope of the final landform, assist in reducing
leachate generation.

Initially, all stages of the proposal were considered to identify critical phases of the
development. These critical phases are further considered in the leachate water balance.

3.3 Leachate water balance

The containment and treatment capacity of the site was assessed against the expected volumes
of leachate generated in two climate scenarios.

Two years, representing the 50% and 10% annual exceedance probability (AEP) years, would
be used as test cases for the leachate water balance. The aim of the balance would be to
assess if:

o Over an average year, the system can support peaks in leachate generation and at the
end of the year has managed to treat all leachate generated

. There is sufficient containment capacity to support the leachate collected in a high rainfall
year (10% AEP rainfall year).

No specific guidance for the method used to undertake the leachate water balance was
provided in the SEARs (Table 1.1). Undertaking a leachate water balance in the 50% and 10%
annual exceedance probability (AEP) years is a standard industry approach for predicting
leachate containment and disposal needs.

The water balance considers:
° The leachate collected from:

— LHRRP (Lucas Heights 2) landfilled waste, groundwater collection system, and
surface water if leachate impacted (as a conservative assumption)
— Lucas Heights 1 landfilled waste

— Harrington’s quarry

. Rainfall into all leachate dams
. Incidental evaporation from all leachate dams
. Treatment plant and sewer disposal capacity
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. Capacity of general use (operational) leachate dams
. Capacity of the emergency leachate containment dam

o Temporary fluctuations of leachate within Cell 5.2 and Cell 5.3

3.4 Other facilities

The existing GO facility has not been considered as the contact water from the existing facility is
part of a separate system and does not impact on the site landfill leachate containment system
or the LH1 treatment system.

The proposed GO and ARRT facilities are also part of a separate system. Any excess leachate
generated by the proposed GO facility is discharged to a separate sewer connection and the
proposed ARRT facility is a net consumer of water with all waste water generated by the facility
being reused within the process. These facilities have been reviewed separately in the Surface
Water Assessment Report (GHDa).
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Potential impacts

4.1 General

A preliminary evaluation of risks associated with leachate management at the site was
undertaken using a source, pathway, receptor approach.

4.2 Source

The following sources were identified:

o Leachate generated by infiltration through the cover materials

. Leachate generated due to groundwater intrusion

. Leachate generated due to waste compression and waste decomposition

o Leachate contained in dams adjacent to Mill Creek

° Leachate being transferred from LHRRP and Harrington’s quarry to LH1 treatment plant

LH1 is not part of the proposal as no changes are proposed to the generation, storage or
disposal of leachate for this site. The existing GO and proposed GO and ARRT facilities are
also not included as they are part of separate systems.

4.3 Pathways
The following pathways were identified:

. Leachate runoff from active landfilling/tipping area into surface water drainage system
and then into local water course.

° Seepage through landfill batter slopes into surface water drainage system and then into
local water course.

. Subsurface migration into local groundwater due to the head on underlying sandstone
caused by the uncontrolled buildup of leachate in the landfill. It is noted that the areas
where leachate may be contained have been specifically designed with a double barrier
system (2.5 mm HDPE geomembrane and 900 mm compacted clay) to reduce the
migration of leachate out of the cells. To ensure this higher level of protection, SITA
undertook leak location survey of the Cell 5.3A liner at the time of construction to confirm
that the liner was watertight.

. Subsurface migration into local groundwater due to generation of leachate in unlined
portions of the landfill. A review of groundwater monitoring data has found the landfill has
not had an impact on groundwater above criteria off-site to date.

. Overflow from main leachate containment dam or emergency leachate containment dam
in high rainfall events. All leachate dams are maintained with a minimum freeboard of
500 mm to contain direct rainfall.

. Overflow from main leachate containment dam or emergency leachate containment dam
due to flooding of Mill Creek. A review of flood extents in a 100 year ARI event found that
the leachate dams would not be impacted by this extreme weather event.

4.4 Receptors

The following receptors were identified:
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U The local groundwater. A review of groundwater monitoring data has found that the
landfill has not had any impact on any groundwater off-site to date; and

U The local surface water courses, in particular Mill Creek and the Georges River.
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4.5

LHRRP landfill cover and cap scenarios

Seven cover and cap profiles were identified and are described in Table 4.1.

Table 4.1 Cover and cap scenarios

Existing final
cap

Intermediate
cover

Daily cover®

Tip face

Stripped cap

Proposed final
cap (or
equivalent)

Proposed post-
closure cap (or
equivalent)

1800 mm (min.) compacted
crushed sandstone

300 mm (min.) compacted
crushed sandstone

150 mm (min.) crushed
sandstone

No cover

300 mm compacted crushed
sandstone

100 mm topsoil

250 mm revegetation layer

500 mm subsoil layer

600 mm compacted clay barrier

300 mm seal bearing

100 mm topsoil

400 mm revegetation layer

500 mm subsoil layer

600 mm compacted clay barrier

300 mm seal bearing

Southern parts of the existing landfilled
area which have been revegetated with
grasses

Central parts of the landfill, waste batters
and areas of the active landfill cell where
no waste would be placed within 90 days

Active landfill cell where waste would be
placed within 90 days. SITA generally

maintains this area at less than 10,000 m?

Areas of active landfilling. SITA maintains
the active tip face with maximum area of
approx. 2,500 m?

Areas within the proposed re-profiling
area which currently have existing final
cap or intermediate cover. Existing soils
would be partly removed for use on site
and to promote leachate movement into
the existing leachate collection system.
The area of cover material removed
would be limited to 20,000 m? or at least 2
weeks in advance of the active tip face

Once re-profiled and at final levels, each
area would be capped with a low
permeability cap and revegetated with
grasses

Once the landfilling has ceased at the
site, the site would be rehabilitated. The
revegetation layer would be thickened
over almost a quarter of the re-profiled
area to support growth of larger plants.
The post-closure cap is outlined in the
rehabilitation landscape plan.

The existing landfill batter slopes typically grade at 1 in 3 (vertical to horizontal). The existing
platform areas are relatively flat with some ponding of water observed on the surface. The
revegetated areas are typically sloped at around 2% and the intermediate cover areas around

5%.

% Tarps have been trialled and are proposed to be used as an alternate daily cover. The crushed
sandstone has been considered in the modelling as it is expected to be more permeable.

30 | GHD | Report for SITA Australia - Lucas Heights Resource Recovery Park Project, 21/23482



The proposed re-profiled final landform would have a minimum grade of 5% to allow for
adequate shedding of surface water (as per NSW EPA’s Environmental Guidelines: Solid Waste
Landfills (the landfill guidelines)). This minimum grade is maintained along the plateau area of
the landform, whilst an average grade of 1 in 6 (approximately 17%) is maintained along the
batter areas.

4.6 Climate data

GHD has gathered a comprehensive set of daily climate data to represent the site. Patched
point data was collated by SILO, an enhanced climate data bank hosted by The Science
Delivery Division of the Queensland Department of Science, Information Technology, Innovation
and the Arts (DSITIA). Patched point data uses real historical data, where available, and
patches missing or suspect data with interpolated data.

Data from the Lucas Heights (ANSTO) Bureau of Meteorology weather station (hnumber 66078)
was utilised for the years 1959 to 2013. For this period, rainfall data was generally historically
available. Other parameters have been interpolated, mostly from nearby daily data. The SILO
data was compared to the available onsite data (provided by SITA) and it was determined that
the SILO data is representative of the onsite conditions. Refer Table 4.2.

Table 4.2 Comparison of SILO and SITA rainfall data (2000 - 2013)

Daily rainfall SILO (Lucas Heights SITA site
ANSTO)

10th percentile 24hr rain event (mm) 0.2 0.2
50th percentile 24hr rain event (mm) 2 2
90th percentile 24hr rain event (mm)  19.0 19.2
Average 24hr rain event (mm) 6.94 6.56

An assessment of the 54 years of SILO daily rainfall data was undertaken (Figure 4.1) to identify
years which approximately represent the 50% (average) AEP rainfall year and 10% AEP (wet)
rainfall year. These years (2008 and 1988 respectively) have been utilised in the modelling of
leachate generation by infiltration through the landfilled waste and the subsequent leachate
water balance.

It is noted that the data selected to represent an average year contains one particularly wet
month (February 2008) and the data selected to represent a wet year also has one wet month
(April 1988). In particular it is noted that within the 54 years of data assessed:

. 355 mm in February 2008 is the twelfth wettest month within the data set
. 398 mm in April 1988 is the seventh wettest month within the data set
o 59.3 mm is the median monthly rainfall within the data set

These extreme rainfall months have had an effect on the results of the leachate prediction.
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Figure 4.1 Annual rainfall for Lucas Heights (ANSTO) with 50% and 10% AEP
rainfall years

4.7 Prediction of leachate generation

4.7.1 General

Leachate generation is considered in two parts:

. Leachate from infiltration through the LHRRP cap and cover materials and landfilled
waste as identified in Section 2.10.1, as described in Section 4.7.2 and summarised in
Table 4.3; and

° From the other sources of leachate as identified from Section 2.10.2 to Section 2.10.5,

and estimated as described in Section 4.7.3 and Table 4.4.

4.7.2 LHRRP landfilled waste

As discussed in Section 2.10.1, HELP modelling was undertaken to estimate the volumes of
leachate which would be generated for each cover type for each climate scenario based ona 1
hectare area with the results able to be scaled for larger areas. Results are contained in
Appendix B and a summary provided in Table 4.3.

Table 4.3 Estimate of infiltration through cover profiles at LHRRP landfill

_ 50% AEP rainfall year 10% AEP rainfall year

Precipitation (mm) 1,015 1,315
Actual evaporation (mm) 1,319 1,469
Cover profile Infiltration Infiltration Infiltration Infiltration
(mm) (% rainfall) (mm) (% rainfall)
Tip face 487 48% 697 53%
Daily cover 396 39% 523 40%
Existing final cap - platform 177 17% 295 22%
Existing final cap - slopes 118 12% 224 17%
Stripped cap 151 15% 227 17%
Intermediate cover -platform 73 7% 119 9%
Intermediate cover - slopes 46 5% 85 6%
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_ 50% AEP rainfall year 10% AEP rainfall year

Proposed final cap - platform 65 6% 67 5%
Proposed final cap - slopes 64 6% 64 5%
Post closure cap - platform 65 6% 67 5%
Post closure cap - slopes 64 6% 65 5%

It is noted that the results indicate that:

U There is more leachate generation in the modelled wet year than the average rainfall year

° There is generally more leachate generated in platform areas than on batters

. There is significant leachate generation through the existing final cap profile (12% — 22%
infiltration

. There would be significantly less infiltration (5% - 6%) through the proposed final cap

profile (or equivalent)
U The thickened areas of the post closure cap may generate 5% — 6% infiltration

Of particular note, the difference between the infiltration through the existing final cap and the
proposed final cap is of significance. It indicates that the proposed works would provide
significant improvement for the completed site. For the landfill area (113 ha) the existing final
cap is predicted to generate leachate in the order of 133,300 m3/yr in a 50% AEP year and
252,700 m®yr in a 10% AEP year, the proposed final cap (including post closure areas) is
predicted to generate 88,400 m*/yr and 105,700 m*/yr, respectively. These are illustrated in
Figure 4.2.

300,000

250,000

200,000

150,000

100,000 -

50,000 -

Annual LHRRP leahcate generation, m3

Existing final cap Proposal final cap

M 50% AEP rainfall year ~ m 10% AEP rainfall year

Figure 4.2 Comparative leachate generation for LHRRP landfill

The results of the HELP model were used to estimate the volume of leachate generated through
leachate infiltration through the LHRRP landfill surface for each of the proposed stages of the
development, as summarised in Figure 4.3.
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Figure 4.3 Predicted leachate generation for proposed development of LHRRP

landfill

Four key stages were identified for the remaining stages of the assessment of leachate

generation:

° The existing (representing June 2015) arrangement of the site (to take into account Cell
5.3B which would is about to be built and is expected to be operational by about June
2015);

° The Phase 1 arrangement of the project, when filling ceases in the Cell 5.2/Cell 5.3 area

and re-profiling works commence, when leachate generation from LHRRP landfill is
expected to be slightly greater than the existing arrangement. After Phase 1 the potential
for leachate to be generated would decrease;

] The Phase 5 arrangement of the project when filling is completed in the south western
areas and they have been capped. The current Garden Organics Facility would be
decommissioned and landfilling having commenced in the area; and

U] The final rehabilitated landform, including the closure capping works required for the
planting of trees as outlined by the final landscaping plan for the future parklands.

When considered over the projected life of the landfill, and as illustrated in Figure 4.4, it can be
seen that the works proposed would have a significant impact on the volumes of leachate
expected to be generated at the LHRRP landfill. In particular, the reshaping and capping works
over Phases 1 to 6 of the proposal, from 2014 to 2021, would reduce the volume of expected
leachate being generated by at least 25% in the modelled weather scenarios.
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Figure 4.4 Estimation of leachate generated by infiltration at LHRRP landfill

4.7.3 Other leachate sources

No changes are expected to occur which would affect the generation of leachate from the other
sources of leachate identified in Section 2.10.1. A summary of the assumed generation rates
are outlined in Table 4.4.

Table 4.4 Estimate of leachate generation for other leachate sources

50% AEP Rainfall year | 10% AEP rainfall year

LH1 landfilled waste (m®/day) 270 327
Harrington’s quarry (m®/day) 15 20
Groundwater collection system (m*/day) 10 30

For LH1 landfilled waste, recorded historical leachate collection data (refer Table 2.6) was used
to generate the figures shown in Table 4.4. The following assumptions were made:

. The actual recorded daily average leachate volume of 270 m*/day for 2008 is applied for
the 50% AEP year
o The daily average leachate generation of 327 m3/day of leachate collected in 2011/2012

(1296 mm rainfall) was scaled to 327 mm for the 10% AEP year (1,315 mm rainfall)

Harrington’s Quarry and groundwater sources of leachate generation are discussed in Section
2.10.5 and Section 2.10.2, respectively.

4.8 Leachate water balance model

The leachate water balance provides an estimate of the volume of leachate which may need
treatment at the Lucas Heights 1 treatment plant and disposed to sewer. A summary of the net
generated leachate for all sources is contained in Table 4.5.
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Table 4.5 Estimate of net leachate generation for treatment

Scenario Estimated Leachate Generation Estimated Leachate Generation
for 50% AEP Rainfall year for 10% AEP Rainfall year

Average Peak Total for Average Peak Total for
Monthly Month Year Monthly Month Year
(kL/month) | (kL/month) (kL) (kL/month) | (kL/month) (kL)
Existing 19,000 50,000 228,000 28,000 56,000 334,000
Stage 1 19,000 51,000 228,000 28,000 56,000 334,000
Stage 5 17,000 36,000 202,000 23,000 41,000 279,000
Final
Landform 16,000 28,000 198,000 20,000 29,000 243,000

A balance of the net leachate generation and the available treatment capacity provides an
indication of the required leachate containment capacity.

The average daily treatment capacity is assumed to be:

. 570 kL/day until early 2017 (existing scenario and beginning of Phase 1)
. 870 kL/day from early 2017 (Phase 1 onward)

The average daily sewer discharge capacity is assumed to be:

. 800 kL/day until early 2017 (existing scenario and beginning of Phase 1)
. 1,200 kL/day from early 2017 (Phase 1 onward)

In the cases where all above ground containment is at capacity, excess leachate can
temporarily fluctuate in level in the base of Cells 5.2 and Cell 5.3. This leachate would be
preferentially extracted for treatment to reduce the levels as quickly as possible.

A summary of the containment requirements are summarised in Table 4.6 and Table 4.7,
where:

. Average monthly containment is the average of the volume of leachate contained in the
system in each month, over the modelled year

. Peak monthly containment is the largest volume of leachate contained in the system in
any month
. Peak in-cell temporary leachate level is the largest level of temporary leachate fluctuation

in Cell 5.2 and Cell 5.3 in any month

Table 4.6 Estimate of leachate containment requirements — 50% AEP year

Scenario Average daily Containment requirements
leachate for 50% AEP Rainfall year

treatment .
: Average Peak monthly Peak in
Gty (TR ey) monthly containment temporary
containment (kL) leachate level
() ()

Existing 570 44,000 67,000 40,000
Stage 1 570 44,000 67,000 40,000
Stage 1 870 11,000 39,000 12,000
Stage 5 870 3,000 15,000 0
Final 870 0 1,000 0
Landform
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Table 4.7 Estimate of leachate containment requirements — 10% AEP year

Scenario Average daily Containment requirements
leachate for 10% AEP Rainfall year

treatment .
] Average Peak monthly Peak in-cell
Sty (LU e, monthly containment leachate level
containment (kL) (kL)
(kL)

Existing 570 72,000 133,000 106,000
Stage 1 570 72,000 133,000 106,000
Stage 1 870 36,000 66,000 40,000
Stage 5 870 10,000 30,000 3,000
Final 870 0 4,000 0
Landform

4.8.1 In-cell leachate fluctuations

Leachate fluctuations within the base of the double lined new cells are dependent on both the
dimensions of the void and the porosity of the waste and drainage system. GHD have assumed
a porosity of 40% for leachate level fluctuation assumptions (Qian et al. 2002).

The existing levels are associated with the void within Cell 5.2, Cell 5.3A and Cell 5.3B which
were specially designed for this purpose. When the remainder of Cell 5.3 is constructed
additional capacity is gained. This is illustrated in Figure 4.5.

A review of the available capacity for temporary leachate fluctuations within the existing cells,
which are double lined to a height of 10 m from the base of the cell, confirmed that there is
sufficient capacity within the cells to manage excess leachate.
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Figure 4.5 Leachate fluctuation capacity for Cell 5.2 and Cell 5.3
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4.9 Sensitivity

4.9.1 Wet year followed by an average year

For the highest leachate generating scenario (Phase 1), the time for the leachate containment
capacity to be returned to within operational containment only was estimated for a 10% AEP
year followed by a 50% AEP year. As the average daily leachate treatment capacity and sewer
discharge limit are proposed to be increased by the second year of operation of Phase 1,

570 kL/day treatment capacity and 800 kL/day disposal rate was assumed for the first year and
870 kL/day treatment capacity and 1,200 kL/day disposal rate applied to the second year of the
water balance.

The results, as illustrated in Figure 4.6, indicate that leachate containment capacity would be
almost fully restored in the first year of the higher rate of leachate treatment and disposal. The
volume of containment is significantly affected by the large rainfall events in the February and
March of the second year. More evenly distributed rainfall could be better managed.
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Figure 4.6 Phase 1 average and wet year leachate containment estimate

4.9.2 Consecutive wet years

Consecutive wet (10% AEP) years for the highest leachate generating scenario (Phase 1) were
also investigated. Again, 570 kL/day treatment capacity and 800 kL/day disposal rate was
assumed for the first year and 870 kL/day treatment capacity and 1,200 kL/day applied to the
second year of the water balance to represent the proposed future increase in disposal
capacity. The results are illustrated in Figure 4.7.

With two consecutive wet years the volume of leachate which needs to be treated is greater
than for a wet year followed by an average year. It is important to note that Phase 1 is predicted
to continue for 14 months and so the modelled scenario represents an extreme case which is
unlikely to occur. As illustrated in Figure 4.4, the volumes of leachate expected to be generated
is estimated to fall quite rapidly in the first few years of the reprofiling works. With the reduction
in leachate, the leachate treatment plant and disposal capacity would be utilised at a lower rate.
This is confirmed by the results of the water balance modelling for Stage 5 (approx. 2020)
where, in a wet year, it is estimated that almost all leachate would be able to be treated and
disposed of within the monthly time step of the model.
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Figure 4.7 Phase 1 consecutive wet years leachate containment estimate

4.10 Conclusions
Key findings of the leachate water balance are:

U In all stages of the proposal, less leachate is required to be contained in the modelled
50% AEP rainfall year than the modelled 90% AEP rainfall year

U In all stages of the proposal, the containment and treatment capacity of the site is
sufficient to manage the leachate generated in the modelled 50% and 10% AEP rainfall
years

U In all stages of the proposal, the containment capacity of the site is sufficient to contain

the leachate generated beyond the monthly disposal capacity.

Detailed leachate water balance results are contained in Appendix D.

4.11 Recommendations

It is recommended that SITA maintain monitoring and records of the volumes of leachate being
collected from various sources to allow ongoing calibration of the leachate model and to allow
the capacity of containment, treatment and disposal to be adjusted as required to appropriately
contain and manage leachate at the site and associated facilities.

It is further recommended that SITA increase the leachate treatment plant capacity to

870 kL/day and seek to increase their average daily trade waste limit to 1,200 kL/day which is
within their current maximum daily discharge limit. It is recommended that this increase be
obtained by early 2017.
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5. Mitigation measures

51 Mitigation measures for proposal
A number of measures are used to:

. Limit leachate generation by providing separation of waste and water to minimise the
opportunities for water to infiltrate through the landfilled waste

° Minimise the risk of groundwater and surface water being impacted by leachate

The mitigation measures presented here are limited to the landfill leachate at the site. Lucas
Heights 1 and Harrington’s Quarry are not discussed. Measures for the GO and ARRT facilities
can be found in the surface water assessment report (GHD,2015).

Measures in relation to odour are discussed in the Air Quality Assessment Report (GHD,2015d).
5.1.1 Containment and collection

Existing

Currently containment achieved through:

o The natural low-permeability geology

. Compacted clay lining in Cell 5.1 and Cell 5.2A

. Double lining of Cell 5.2B, Cell 5.3A and future cells with compacted clay and HDPE
geomembrane

. Active landfill areas are bunded to contain potentially-leachate influenced surface water.

The leachate collection and extraction system was extended as the landfill has developed. The
system provides extraction within each stage and has been constructed in such a way that
excess leachate can flow from one stage into the next. The result is a system where all leachate
can travel to the double-lined sump located in Cell 5.3A (see Figure 5.1).

Figure 5.1 Conceptualisation of leachate cell containment

SITA also continues to install additional dual gas / leachate extraction bores across the site as
required.

The total quantity of leachate contained within the landfill is kept to a minimum through
extraction, containment in dedicated leachate dams and treatment as required for discharge to
sewer. Capacity for temporary leachate fluctuations is available in the double lined Cells 5.2B
and Cell 5.3.

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft

document.
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Additional proposed

The existing containment and collection system described above would manage the leachate
from existing waste and proposed future landfilling areas. The existing leachate extraction risers
and gas wells would require extension with the placement of additional waste.

In areas to be re-profiled, the existing cover and capping system would be stripped back to

promote leachate percolation from the new waste into the existing waste and to the existing
leachate collection system. In undertaking the stripping works, leachate would be prevented
from entering the surface water by the construction of separation bunds.

To intercept any sideways movement of leachate and providing additional extraction points, a
dual gas/leachate management trench would be constructed near the perimeter of the re-
profiling area. Sections of trench would be constructed as landfilling progresses.

The purpose designed trench would consist of a nominally 1.5 — 2 m deep trench within the
existing waste mass backfilled with site-generated crushed sandstone and perforated pipe. The
typical arrangement for the trench is illustrated in Figure 5.2. This trench would act as an
extraction point for any sideways movement of leachate, should it occur. Extraction risers would
be located along the length of the trench, to allow leachate to be extracted and transferred to
the existing leachate ring main. Detailed design of the system would be undertaken prior to
installation and would include consideration of the predicted leachate flows, settlement and
strength requirements. A construction environmental management plan would be required to
manage potential impacts to surface water during the installation of the system.

ST N IR | P

Figure 5.2 Proposed dual gas/leachate trench typical arrangement
5.1.2 Grading of the landfilled areas

Existing

The existing landform grades vary significantly depending on the location and the age of the
area. Areas where landfilling was completed some time ago has undergone settlement, with
some areas of localised differential settlement causing ponding of surface water in depressions.

Standing water enhances infiltration of water through the waste and increases leachate
generation.

Additional proposed

The proposal would allow further filling works to be undertaken in these older areas of the site.
Settlement analysis (GHD, 2015c) was undertaken to ensure that the proposed shape of the re-
profiled final landform would provide adequate drainage after the expected levels of settlement
have taken place.
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The increased grades have been shown to reduce rainfall infiltration (Table 4.3) and hence
leachate generation.

5.1.3 Cover and capping of waste

Existing

Following compaction of the waste, SITA apply approved daily cover or Alternative Daily Cover
(ADC) to the areas of active filling and intermediate cover is placed in areas which are not
planned to receive waste within 90 days.

Final cap at the southern parts of the site has been revegetated with grass.

Additional proposed

A revised final cap design is part of the proposal and would include a low permeability
compacted clay layer (or equivalent).

Following closure of the site, further rehabilitation works have been proposed to support the
landscaping plan which includes treed areas.

The results of infiltration modelling, as summarised in Table 4.3 within Section 4.7.2, indicates
that the proposed final cap and post-closure cap allow significantly less infiltration of surface
water than the existing final cap profile.

The capping of the landfill would be undertaken progressively as areas of the landfill as it
reaches the final levels, as illustrated through the staging plans contained in Appendix A. This
would provide ongoing reduction of leachate generation into the future, as shown in Figure 4.3
(Section 4.7.2).

5.1.4 Minimise operating areas

Existing

SITA currently maintain the active tip face to less than 2,500 m? and the area of daily cover to
approximately 10,000 m? in order to minimise the potential for leachate generation through the
thinner cover soils.

Additional proposed
As the re-profiling areas are developed:

. The area of existing cover or capped area to be stripped would be approximately 2Ha or
at least two weeks in advance of the active tip face. The stripped areas won'’t be
excavated to waste until the day of reprofiling the area (2,500 m?)

. Low-permeability final cap would be placed in a staged manner, as areas reach final
levels

5.1.5 Surface water diversion

Existing

The site incorporates storm water diversion infrastructure to minimise off-site storm water run-on
as well as to divert onsite generated storm water around landfill areas. Temporary bunds and
stormwater channels are used to divert stormwater from active fill areas in order to minimise
potential leachate generation.
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Additional proposed

Surface water diversion infrastructure would be established around each phase across the re-
profiling area prior to stripping works being undertaken.

5.1.6 Containment, treatment & disposal

Existing

The site currently has a range of leachate containment and emergency containment
infrastructure, as described in Section 2.11. Leachate is extracted from these containment
facilities for treatment and disposal as soon as practical and is actively managed so that there is
sufficient capacity to cope with leachate arising from wet weather events.

The site currently has capacity to treat 570 kL/day. The current average sewer discharge limit is
800 kL/day at a maximum daily discharge of 1,500 kL.

Modelling indicates that the site has sufficient treatment and disposal capacity to manage
leachate with the use of containment in the emergency leachate containment dam and within
Cell 5.2 and Cell 5.3 in extreme wet weather events. This modelling takes into account the
recommended increased average daily treatment capacity of 870 kL and increased average
daily discharge limit of 1,200 kL.

Additional proposed

SITA would increase the average daily treatment capacity to 870 kL and increased average
daily discharge limit to 1,200 kL.

Modelling indicates that while in the short term leachate generation may increase slightly,
leachate generation over the remainder of the proposed site life is expected to decrease
significantly.

If ongoing monitoring of leachate collection volumes and calibration of leachate models indicate
that additional containment, treatment or disposal capacity is required, an assessment of
management options should be undertaken. Additional containment capacity may be provided,
or other measures to reduce leachate generation could be introduced.

5.2 Voluntary Planning Agreement and Operations
Environmental Management Plan

In recognition of the critical role that the LHRRP plays in managing Sydney’s waste, SITA would
enter into a Voluntary Planning Agreement (VPA) with SSC in accordance with the requirements
of the EP&A Act. The Minister for Planning would consider the VPA along with the Development
Application (DA) and EIS and would be the consent authority for the proposal. All SITA entities
(SembSITA, WSN Environmental Solutions and SITA Australia) and SSC would be signatories
to the VPA.

Under the VPA, SITA is committing to meet a number of environmental commitments in terms of
actions it would take based on the site’s environmental performance. As mentioned in section
2.9, revised OEMPs are being developed as part of the EIS preparation for the:

] LHRRP

. Proposed ARRT facility

. Relocated GO facility

A separate EMP is also prepared for the post-closure activities at the LHRRP.

The abovementioned OEMPs and EMP form part of the VPA.
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As an additional level of safeguard, Schedule 1D — Environmental Undertaking and Reporting of
the VPA prescribes the external audit process that applies to the LHRRP. Schedule 1D details
the reporting requirements and there is a significantly higher level of rigour associated with the
data reporting in comparison with current practices at LHRRP and industry practice.

In addition, SITA and SSC have established an Agreed Methodology for assessing complaints.
It would be reviewed every two years and at the request of any party, but any changes to the
Agreed Methodology would only be made by agreement between the parties. The Complaint
Investigation and Rectification Process is included in Appendix S of the LHRRP OEMP.

5.3 Operational mitigation measures

A comprehensive list of prevention, mitigation and rectification measures has been identified
and they are detailed in the LHRRP OEMP (SITA Australia, 2015). The identified mitigation and
rectification measures would be implemented as required and their exact details would be
based on a case by case situation depending on the issue and technical solutions available at
the time.

Examples of key measures that are included in the OEMPs are provided below

. Ongoing monitoring of surface water and leachate as required by EPL

. Daily review of leachate levels

° Dalily site inspections and pumping/discharge records

. Update of standard operating procedures as site develops

. Maintain relevant emergency procedures

° Take action as leachate volumes and levels increase

. Document corrective and preventative actions taken

. Undertake regular inspections and repairs of infrastructure including removal of sludge

from dams and maintenance of pumps and aerators

. Compact and cover with daily and intermediate cover material to minimise infiltration of
stormwater and further leachate generation

. Remove leachate from a number of gas extraction wells using air lift pumps, flowing by
gravity to the leachate collection dam

. Maintain the leachate collection dam (holding capacity of 10 ML) to allow for the collection
of leachate from the western ring main, central ring main, eastern ring main, Area 5-1 and
Areas 5-2/5-3

. Maintain further emergency leachate containment dam (containment capacity of 9.2 ML)
to contain leachate in extended wet weather events

° Actively manage leachate levels in the containment dams so that they are have sufficient
capacity to cope with leachate arising from wet weather events
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Conclusions

6.1 Summary

The results of the water balance model indicate that the proposal would:

. Provide a final landform which increases the proportion of rainfall which would run off the
surface
U Provide a final landform which would decrease the proportion of rainfall which would

infiltrate into the waste
. Overall, generate less leachate than the current site arrangement

Through the reduction in leachate generation and the improvement of the cap and final
landform, the proposal would also reduce the potential to impact the environment through
surface water and groundwater.

6.2 Conclusions and recommendations

The existing leachate management system has the capacity to manage the volumes of leachate
estimated to be generated in the modelled average rainfall and wet rainfall years through the
use of emergency leachate containment in the double lined emergency leachate containment
dam and Cell 5.2 and Cell. 5.3. These containment structures were designed for this purpose.

The following is recommended throughout the development of the proposal:

. Ongoing monitoring of leachate volumes extracted from LHRRP landfill and other sources
U Periodic review of the leachate water balance model
. Monitoring of groundwater and surface water quality, as required by the site EPL

It is further recommended that SITA seek to increase the average daily leachate treatment
capacity to 870 kL/day and the trade waste limit to 1,200 kL/day which is within their current
maximum daily discharge limit. It is recommended that this increase be obtained by early 2017.

6.3 Meets identified objectives

This report addresses the SEARS requirements (section 1.6) and concludes that the proposal
would meet the following objectives as identified in section 1.2:

. Prevention of groundwater pollution by leachate

° Prevention of surface water pollution by leachate, including Mill Creek
. Prevention of the degradation of local amenity

. No significant impacts on the community and the environment
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Limitations

This report: has been prepared by GHD for SITA Australia and may only be used and relied on
by SITA Australia for the purpose agreed between GHD and the SITA Australia as set out in
section 1.1 of this report.

GHD otherwise disclaims responsibility to any person other than SITA Australia arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent
legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring

subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report. GHD disclaims liability arising from any of the
assumptions being incorrect.

GHD has prepared this report on the basis of information provided by SITA Australia and others
who provided information to GHD (including Government authorities)], which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept
liability in connection with such unverified information, including errors and omissions in the
report which were caused by errors or omissions in that information.
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Appendix A - Indicative staging plans
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Appendix B - Sydney Water Trade Waste
Agreement






















































Appendix C - Results of HELP modelling



LHWASTE.OUT

AEAEAA KA AA A A AR A A A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAEAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAALAXAAXA X AXA XXX )x*x

*x EAE R o e e S e e R e e R R e R e e e R B S

** **x
**x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
Ex *x
** **
s e e ek e e ek e ek ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHDAILY.D11

SOIL AND DESIGN DATA FILE: 0:\LHWASTE.D10

OUTPUT DATA FILE: 0:\LHWASTE - OUT

TIME:  9: 8 DATE: 12/11/2014

AEAEAAKAAA A AXA A A A A A A A A A AA A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXA AKX XA AXAAAXAAAXAAAXAALAXAALAXAAXAXAXA XXX XA*X

TITLE: LUCAS HEIGHTS BARE WASTE

KAEAEAAAEAAA A AXA A A A A A A A A A A A A A A A AKX A AKX A AKX A AKX AAXAAAXAXAXAAXAAAXAAAXAAAXAAAXAALAXAALAXAAXA X AXA XXX XA*X

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18

500.00 CM

0.6710 VOL/VOL

0.2920 VOL/VOL

0.0770 VOL/VOL

0.2905 VOL/VOL
0.100000005000E-02 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #19 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 1.% AND
A SLOPE LENGTH OF 50. METERS.

Page 1



LHWASTE.OUT
SCS RUNOFF CURVE NUMBER =
FRACTION OF AREA ALLOWING RUNOFF

AREA PROJECTED ON HORIZONTAL PLANE

80.10
0.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 15.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 1.155 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.065 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.155 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 145.269 CM
TOTAL INITIAL WATER = 145.269 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSw

STATION LATITUDE -34 .05 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 15.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44 .6
135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

EVAPOTRANSPIRATION 86.32 65.05 28.98 62.14 44.95 49.50
47.78 10.57 56.44 19.01 41.02 91.03
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LHWASTE.OUT

PERCOLATION/LEAKAGE THROUGH 22.867 13.156 16.889 77.106 194.138 107.512
LAYER 1 86.586 40.496 11.948 50.935 8.410 67.252

MM CU. METERS PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 602.800 6028.004 45.84
PERC./LEAKAGE THROUGH LAYER 1 697.293701 6972.937 53.02
CHANGE IN WATER STORAGE 15.006 150.058 1.14
SOIL WATER AT START OF YEAR 1464 .427 14644 .271
SOIL WATER AT END OF YEAR 1479.433 14794 .329
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0003 -0.003 0.00

KAEAEAA KA AA KA AA A AA A A A A AKX A A A AA A AKX A AKX A AKX A AKX EAAXAAAXAAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA XA AKX XA X%

MONTHLY TOTALS (MM) FOR YEAR 2008

PRECIPITATION 66.0 355.0 55.5 92.3 13.1 128.9
60.8 29.0 51.9 45.7 49.0 67.8
RUNOFF 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
EVAPOTRANSPIRATION 43.43 62.59 43.86 59.73 28.97 46.11
28.78 42.46 44.44 33.81 24.95 65.56
PERCOLAT ION/LEAKAGE THROUGH 10.105 132.789 129.806 38.859 30.983 50.345
LAYER 1 29.845 14.246 18.507 0.612 0.000 30.747

KAEAEAAEAA KA AA A A AR A A A A A A A A AA A AKX A AKX A AKX A AKX AAXRAAXAAAAXAAAXAAAXAAAXAAAXAAXAXAALAXAAXA X AXA XXX XAx%

KAEAEAAEAAA A AA A A AR A A A XA A XA A AKX A AKX A AKX A AKX A AKX EAAXAAAXAAAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXA X AXA XXX XAx%

ANNUAL TOTALS FOR YEAR 2008

MM CU. METERS PERCENT



LHWASTE.OUT

PRECIPITATION 1015.00 10150.001 100.00
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 524 .690 5246.900 51.69
PERC./LEAKAGE THROUGH LAYER 1 486.844940 4868.449 47 .97
CHANGE IN WATER STORAGE 3.465 34.649 0.34
SOIL WATER AT START OF YEAR 1431.136 14311 .358

SOIL WATER AT END OF YEAR 1434.601 14346.008

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0002 0.002 0.00

AEAEAA KA AA A AA A A AR A A A AKX A A A AKX A AA A AKX A AKX A AKX AAXAAAXRAAXAAXAEAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA XX AKX XAx%
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LHDAILY .OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHDAILY.D11

SOIL AND DESIGN DATA FILE: 0:\LHDAILY.D10

OUTPUT DATA FILE: 0:\LHDAILY .OUT

TIME: 10: 6 DATE: 12/11/2014

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS DAILY COVER

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 58

15.00 CM

0.4000 VOL/VOL

0.3660 VOL/VOL

0.2880 VOL/VOL

0.2880 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
Q
«Q
[¢)
=



LHDAILY.OUT

INITIAL SOIL WATER CONTENT = 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #27 WITH BARE

GROUND CONDITIONS, A SURFACE SLOPE OF 1.% AND
A SLOPE LENGTH OF 50. METERS.
SCS RUNOFF CURVE NUMBER = 96.80
FRACTION OF AREA ALLOWING RUNOFF = 50.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.0000 HECTARES
EVAPORATIVE ZONE DEPTH = 15.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 4.320 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.000 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 4.320 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 150.320 CM
TOTAL INITIAL WATER = 150.320 CM
TOTAL SUBSURFACE INFLOW = 0.00 MM/YR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW
STATION LATITUDE = -34.05 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 15.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

Page 2



LHDAILY .OUT

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44 .6
135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 13.42 18.98 1.74 139.55 40.30 5.59
51.52 2.04 31.40 0.00 36.86 22.04
EVAPOTRANSPIRATION 50.84 31.10 31.96 53.74 28.49 37.31
25.23 10.37 44.91 3.71 41.93 65.79
PERCOLATION/LEAKAGE THROUGH 35.062 18.233 20.891 52.075 115.024 89.407
LAYER 2 55.091 11.643 18.282 33.413 10.181 64.159

MM CU. METERS PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 363.437 3634.367 27.64
EVAPOTRANSPIRATION 434 .385 4343.850 33.03
PERC./LEAKAGE THROUGH LAYER 2 523.462402 5234.624 39.80
CHANGE IN WATER STORAGE -6.184 -61.840 -0.47
SOIL WATER AT START OF YEAR 1527.828 15278.283
SOIL WATER AT END OF YEAR 1521.644 15216.443
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0005 -0.005 0.00

PRECIPITATION 66.0 355.0 55.5 92.3 13.1 128.9
60.8 29.0 51.9 45.7 49.0 67.8

RUNOFF 12.96 128.60 5.92 14.20 0.05 37.82
10.48 2.56 9.80 3.68 6.63 22.03

Page 3



LHDAILY .OUT
EVAPOTRANSPIRATION 28.13 47.58 37.23 55.35 12.50 38.91
22.78 17.20 33.58 26.61 15.30 28.35

PERCOLATION/LEAKAGE THROUGH 9.373 85.526 92.395 27.346 20.384 49.478
LAYER 2 10.668 18.934 22.695 10.699 8.150 40.463

MM CU. METERS PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 254717 2547.172 25.10
EVAPOTRANSPIRATION 363.526 3635.258 35.82
PERC./LEAKAGE THROUGH LAYER 2 396.111298 3961.113 39.03
CHANGE IN WATER STORAGE 0.646 6.458 0.06
SOIL WATER AT START OF YEAR 1502.590 15025.904
SOIL WATER AT END OF YEAR 1503.236 15032.362
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0001 0.001 0.00
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LHEXFINF.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHFIN.D11

SOIL AND DESIGN DATA FILE: O:\LHEXFINF.D10

OUTPUT DATA FILE: 0:\LHEXF INF.OUT

TIME: 10: 6 DATE: 12/11/2014

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS EXISTING FINAL CAP ON PLATFORM

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 58

180.00 CM

0.4000 VOL/VOL

0.3660 VOL/VOL

0.2880 VOL/VOL

0.3463 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
Q
«Q
[¢)
=



LHEXFINF.OUT
INITIAL SOIL WATER CONTENT =

0.2939 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #27 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.%

AND A SLOPE LENGTH OF 300. METERS.
SCS RUNOFF CURVE NUMBER = 89.60
FRACTION OF AREA ALLOWING RUNOFF = 75.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.0000 HECTARES
EVAPORATIVE ZONE DEPTH = 50.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 14.400 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 20.000 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 14.400 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 209.273 CM
TOTAL INITIAL WATER = 209.273 CM
TOTAL SUBSURFACE INFLOW = 0.00 MM/YR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW
STATION LATITUDE = -34.05 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 50.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.
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LHEXFI

NF.OUT

AR R e

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44 .6
135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 5.83 9.56 0.00 175.96 45.58 0.79
56.76 0.00 25.43 0.00 30.62 8.56
EVAPOTRANSPIRATION 85.85 74.51 37.35 61.01 55.19 49.01
58.74 11.79 54.88 30.00 41.17 92.32
PERCOLATION/LEAKAGE THROUGH 1.126 3.032 12.466 10.622 63.284 91.297
LAYER 2 21.144 21.150 5.625 23.198 4.232 37.492
ANNUAL TOTALS FOR YEAR 1988
S wo CU. METERS  PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 359.103 3591.027 27.31
EVAPOTRANSPIRATION 651.820 6518.198 49 .56
PERC./LEAKAGE THROUGH LAYER 294.668121 2946.681 22.41
CHANGE IN WATER STORAGE 9.509 95.093 0.72
SOIL WATER AT START OF YEAR 2114.673 21146.730
SOIL WATER AT END OF YEAR 2124.182 21241.824
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0004 -0.004 0.00

* X R R R e S S R e e S e e R e R R e S R R e e

AR R e

AR R e

PRECIPITATION

RUNOFF

66.0
60.8

6.27
3.85

Pag

355.0
29.0

163.79
0.00

e 3

128.9
67.8

37.65
14.39



EVAPOTRANSPIRATION

PERCOLAT ION/LEAKAGE THROUGH

LHEXFINF.OUT
52.85 69.56 49.83
43.19 51.03 55.61

6.946 17.987 89.838

58.89
33.13

4
2

0.95 46.19
9.83 73.16

3.204 22.464 19.655

LAYER 2 8.244 0.000 2.573 0.000 0.000 5.851
ANNUAL TOTALS FOR YEAR 2008
S wo CU. METERS  PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 241.574 2415.736 23.80
EVAPOTRANSPIRATION 604.219 6042.194 59.53
PERC./LEAKAGE THROUGH LAYER 176.761139 1767.611 17.41
CHANGE IN WATER STORAGE -7.554 -75.540 -0.74
SOIL WATER AT START OF YEAR 2094.615 20946.152
SOIL WATER AT END OF YEAR 2087.061 20870.611
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.000 0.00

* X AR R e

B e R e e R R e R e
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LHEXFINS.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHFIN.D11

SOIL AND DESIGN DATA FILE: O:\LHEXFINS.D10

OUTPUT DATA FILE: 0:\LHEXFINS .OUT

TIME: 10: 6 DATE: 12/11/2014

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS EXISTING FINAL CAP ON BATTERS

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 58

180.00 CM

0.4000 VOL/VOL

0.3660 VOL/VOL

0.2880 VOL/VOL

0.3463 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
Q
«Q
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LHEXFINS.OUT
INITIAL SOIL WATER CONTENT =

0.2920 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #27 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 10.%

AND A SLOPE LENGTH OF 150. METERS.
SCS RUNOFF CURVE NUMBER = 90.30
FRACTION OF AREA ALLOWING RUNOFF = 90.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.0000 HECTARES
EVAPORATIVE ZONE DEPTH = 50.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 14.421 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 20.000 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 14.400 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 208.320 CM
TOTAL INITIAL WATER = 208.320 CM
TOTAL SUBSURFACE INFLOW = 0.00 MM/YR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW
STATION LATITUDE = -34.05 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 50.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

Page 2



LHEXFI

NS.OUT

AR R e

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44 .6
135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 6.47 12.00 0.00 208.85 54.99 0.93
69.24 0.02 32.71 0.00 38.95 11.60
EVAPOTRANSPIRATION 85.86 73.64 38.98 59.35 55.26 49.02
58.75 11.70 54.88 30.25 41.18 92.33
PERCOLATION/LEAKAGE THROUGH 1.223 3.359 10.211 10.652 48.100 66.431
LAYER 2 19.747  7.467 2.799 19.008 0.982 33.587
ANNUAL TOTALS FOR YEAR 1988
S wo CU. METERS  PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 435.760 4357 .605 33.14
EVAPOTRANSPIRATION 651.205 6512.051 49 .52
PERC./LEAKAGE THROUGH LAYER 223.566681 2235.667 17.00
CHANGE IN WATER STORAGE 4.568 45.676 0.35
SOIL WATER AT START OF YEAR 2114.867 21148.672
SOIL WATER AT END OF YEAR 2119.435 21194 .348
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0002 -0.002 0.00

* X R R R e S S R e e S e e R e R R e S R R e e

AR R e

AR R e

PRECIPITATION

RUNOFF

66.0
60.8

8.31
5.20

355.0
29.0

200.32
0.02

Page 3

128.9
67.8

46.92
18.55



EVAPOTRANSPIRATION

PERCOLAT ION/LEAKAGE THROUGH

LHEXFINS.OUT
52.59 69.55 49.42
43.17 49.77 53.72

2.948 12.611 59.559

58.80
34.69

4
2

0.98 46.19
9.87 72.86

0.617 19.474 14.493

LAYER 2 4.416 0.000 0.598 0.000 0.000 3.161
ANNUAL TOTALS FOR YEAR 2008
S wo CU. METERS  PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 301.087 3010.875 29.66
EVAPOTRANSPIRATION 601.612 6016.124 59.27
PERC./LEAKAGE THROUGH LAYER 117.877647 1178.776 11.61
CHANGE IN WATER STORAGE -5.577 -55.774 -0.55
SOIL WATER AT START OF YEAR 2090.723 20907 .230
SOIL WATER AT END OF YEAR 2085.146 20851.457
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.000 0.00

* X AR R e
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Page 4

AR R e



LHEXSTRP.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHSTRIP.D11

SOIL AND DESIGN DATA FILE: O:\LHEXSTRP.D10

OUTPUT DATA FILE: 0:\LHEXSTRP.OUT

TIME: 10: 7 DATE: 12/11/2014

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS EXISTING FINAL CAP STRIPPED

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 58

30.00 CM

0.4000 VOL/VOL

0.3660 VOL/VOL

0.2880 VOL/VOL

0.2880 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
Q
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LHEXSTRP.OUT
INITIAL SOIL WATER CONTENT = 0.2919 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #27 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 300. METERS.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

96.60
75.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 30.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 8.640 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 12.000 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 8.640 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 154.579 CM
TOTAL INITIAL WATER = 154.579 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW

STATION LATITUDE -34.05 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 30.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

KAEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX EAAXEAAXAAXAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXAXAXA XXX XAx%
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LHEXSTRP.OUT

MONTHLY TOTALS (MM) FOR YEAR 1988

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 2

83.7
135.8

20.36
75.97

79.12
37.91

9.299
22.139

83.3
27.3 1

30.61
2.21

46.52
9.10

10.305
0.000

47 .4
21.6

2.51
47.98

27.58
56.32

0.608
11.522

397.
0.

223.
0.

62.
11.

34.
11.

6
0

57
00

13
10

655
281

114 .4
146.5

60.80
60.59

41.88
39.37

80.10
9.36

446
112.9

7.49
32.26

49.16
87.37

9 13.283
8 24.761

AEAEAA A AA A AA A A AR A A A AKX A A A AKX A AL A AKX A AKX A AKX EAAXAEAAXAAXAAXAEAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA AXAA XXX Ax%

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX EAAXAAAXAAAAXAAAXAAAXAAAXAAAXAAXAXAALAXAAXAXAXA XXX XAx%

ANNUAL TOTALS FOR YEAR 1988

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERC./LEAKAGE THROUGH LAYER 2
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1315.10
564 .359
547 .564
227.3326
-24.155

1575.618

1551.462

0.000
0.000
-0.0008

11

0.00
0.00
0.00

KAEAEAA KA AA A AA A A AR A A A A A A A A AKX A AXA A AKX A AKX EAAXAEAAXAAAXAAXAAXAAAXAAAXAAAXAAAXAALAXAALAXAAXA X AXAXAXXAx%

AEAEAAA KA AA A AA A A AR A A A A A A A A AKX A AL A AKX A AKX A AKX EAAXAEAAXRAAXA AKX A AKX AAXAAAXAAAXAAXAXAALAXAAXA XA XA XXX XAx%

MONTHLY TOTALS (MM) FOR YEAR 2008

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

66.0
60.8

20.25
15.32

39.00

355.0
29.0

200.48
3.11

58.49

Page 3

55.5
51.9

9.37
15.55

39.46

92.
45.

23.
5.

58.

3
>

35
70

58

13.1
49.0

0.04
9.50

24 .50

128.9
67.8

58.85
30.89

45.89



LHEXSTRP.OUT
26.87 28.94 45.97 29.77 23.77 50.01

PERCOLATION/LEAKAGE THROUGH 6.848 42.219 39.076 7.574 8.371 23.918
LAYER 2 1.178 1.047 7.809 0.000 0.000 13.040

AEAEAA KA AA A A AR A AR A A A A A A A A AKX A AKX A AKX A AKX EAAXAEAAXAAAXAAAXAAXAAAXAAAXAAAXAAAXAAXAXAALAXA AKX XA XX AKX XAx%

AEAEAA A AA A AA A A A A A A A AKX A A A AKX A AL A AKX A AKX A AKX EAAXAAAXAAAXA AKX A AXAAAXAAAXAAAXAAXAXAALAXAAXA XA XA XXX XAx%

ANNUAL TOTALS FOR YEAR 2008

MM CU. METERS PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 392.423 3924 .233 38.66
EVAPOTRANSPIRATION 471.239 4712 .389 46.43
PERC./LEAKAGE THROUGH LAYER 2 151.080963 1510.810 14.88
CHANGE IN WATER STORAGE 0.257 2.568 0.03
SOIL WATER AT START OF YEAR 1546.277 15462.769
SOIL WATER AT END OF YEAR 1546.534 15465.336
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0002 0.002 0.00

KAEAAEAAA A AA A A AR A AR A A A A XA A A AKX A AKX A AKX A AKX EAAXAEAAXAEAAXAA XA AXAAAXAAAXAAAXAAAXAALAXAALAXAAXAXAXAXAXXAx%
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LHINTF.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHSTRIP.D11

SOIL AND DESIGN DATA FILE: O:\LHINTF.D10

OUTPUT DATA FILE: 0:\LHINTF.OUT

TIME: 10: 7 DATE: 12/11/2014

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS INTERMEDIATE COVER ON PLATFORM

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 58

30.00 CM

0.4000 VOL/VOL

0.3660 VOL/VOL

0.2880 VOL/VOL

0.2920 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
Q
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LHINTF.OUT
INITIAL SOIL WATER CONTENT = 0.2919 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #27 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 5.% AND
A SLOPE LENGTH OF 50. METERS.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

97.00
90.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 30.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 8.760 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 12.000 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 8.640 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 154.698 CM
TOTAL INITIAL WATER = 154.698 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW

STATION LATITUDE -34.05 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 30.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

KAEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX EAAXEAAXAAXAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXAXAXA XXX XAx%
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LHINTF.OUT

MONTHLY TOTALS (MM) FOR YEAR 1988

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLAT ION/LEAKAGE THROUGH
LAYER 2

83.7
135.8

27.20
92.40

67.55
36.09

4_066
7.676

83.3
27.3 1

39.52
3.29

44 .32
8.20

7.386
0.000

KAEAEAA A AA A AA A A AR A A A A A A A A AA A AL A AKX A AKX A AKX EAAXAAAXAAAXAAXAEAAXAAAXAAAXAAAXAAXAXAAXAXAAXAXA XA AKX XAxX

KAEAEAA A AA A AA A A AR A A A A AR A A AA A AKX A AKX A AKX A AKX AAXAAAXRAAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA AXAX XA XA X%

ANNUAL TOTALS FOR YEAR 1988

PRECIPITATION

RUNOFF
EVAPOTRANSPIRATION
PERC./LEAKAGE THROUGH

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

LAYER 2

1315.10
713.468
498.970
119.4509
-16.789

1568.833

1552.044

0.000
0.000
-0.0002

47.4  397.6 114.
21.6 0.0 146.
4.01 277.69 74.
64 .49 0.00 77.
26.43 60.74 41.
44 _06 10.49 29.
0.000 31.152 29.
13.046 5.239 10.

CU. METERS

13150.995

7134.678

4989.703

43 1194 .509

-167.892

15688.328

15520.437

0.000

0.000

-0.002

4 446
5 112.9
79 9.88
76  42.43
72  47.83
12 82.41
380 0.000
042 11.463
PERCENT
100.00
54.25
37.94
9.08
-1.28
0.00
0.00
0.00

AEAEAA A AA A AA A A A A A A A A A A A A AA A AA A AA A AKX EAAXAEAAXAEAAXAAAAAXAEAAXAAAXAAAXAAAXAAXAXAAXAXAAXA XA XX AKX XA x%

*hkk
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B S

PRECIPITATION

RUNOFF

66.0
60.8

25.54
20.18

Pag

355.0
29.0

245.63
4.47

e 3

55.5 92.3 13.
51.9 45.7 49.
13.80 29.90

2417 7.21 13.

0.

1
0

12
50

128.9
67.8

72.32
38.47



LHINTF.OUT

EVAPOTRANSPIRATION 35.19 58.76 33.87 57.92 24.10 46.10
25.71 27.00 38.46 31.48 18.91  48.57
PERCOLAT ION/LEAKAGE THROUGH 1.873 38.509 1.967 8.051 2.608 10.499
LAYER 2 0.000 0.000 5.067 0.000 O0.000 4.878
ANNUAL TOTALS FOR YEAR 2008
e wo CU. METERS  PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 495 _306 4953.064 48.80
EVAPOTRANSPIRATION 446.078 4460.778 43.95
PERC./LEAKAGE THROUGH LAYER 73.451508 734.515 7.24
CHANGE IN WATER STORAGE 0.164 1.643 0.02
SOIL WATER AT START OF YEAR 1546.581 15465.808
SOIL WATER AT END OF YEAR 1546.745 15467 .451
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.000 0.00

*hkk AR S

EAE R e R e S e R e e R e S
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LHINTS.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHSTRIP.D11

SOIL AND DESIGN DATA FILE: O:\LHINTS.D10

OUTPUT DATA FILE: 0:\LHINTS.OUT

TIME: 10: 7 DATE: 12/11/2014

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS INTERMEDIATE COVER ON SLOPES

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 58

30.00 CM

0.4000 VOL/VOL

0.3660 VOL/VOL

0.2880 VOL/VOL

0.3017 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
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LHINTS.OUT

INITIAL SOIL WATER CONTENT = 0.2919 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #27 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 33.% AND

A SLOPE LENGTH OF 50. METERS.

SCS RUNOFF CURVE NUMBER = 97.10
FRACTION OF AREA ALLOWING RUNOFF = 95.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.0000 HECTARES
EVAPORATIVE ZONE DEPTH = 30.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 9.050 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 12.000 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 8.640 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 154.989 CM
TOTAL INITIAL WATER = 154.989 CM
TOTAL SUBSURFACE INFLOW = 0.00 MM/YR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW
STATION LATITUDE = -34.05 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 30.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

Page 2



LHINTS.OUT

*hkxk R e e S S R e e R e e e R e e R R e EAR S

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44 .6
135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 29.22 41.90 4.59 292.51 79.45 10.34
98.07 3.68 70.29 0.00 83.63 46.84
EVAPOTRANSPIRATION 67.64 43.32 26.49 60.26 41.77 46.17
36.13 7.88 42.08 10.27 28.98 73.33
PERCOLAT ION/LEAKAGE THROUGH 1.538 4.203 0.000 29.835 13.835 0.000
LAYER 2 1.499 0.000 13.852 0.623 13.247 6.467

*hkk R R R e S S R e R R e e S e R R e S R e * XXXk hhxk

*hkk R R R e S S R e e e e e e e e R e *hxXkXxhhxk

MM CU. METERS PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 760.500 7605.004 57.83
EVAPOTRANSPIRATION 484 .338 4843.378 36.83
PERC./LEAKAGE THROUGH LAYER 2 85.097565 850.976 6.47
CHANGE IN WATER STORAGE -14.836 -148.358 -1.13
SOIL WATER AT START OF YEAR 1567.934 15679.338
SOIL WATER AT END OF YEAR 1553.098 15530.980
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0004 -0.004 0.00

*hkk R R R e S S R e e e e e e e S R R e *hKxkXxhhxk

*hkk R R R e S S R e e e e e e R e e R e e B S

PRECIPITATION 66.0 355.0 55.5 92.3 13.1 128.9
60.8 29.0 51.9 45.7 49.0 67.8

RUNOFF 26.13 259.90 14.65 31.37 0.16 76.73
22.09 4.96 25.39 8.60 14.69 40.83

Page 3



LHINTS.OUT

EVAPOTRANSPIRATION 41.38 57.45 34.83 57.74 24.29 44.79
24.89 25.88 38.27 28.36 20.48 48.44

PERCOLAT ION/LEAKAGE THROUGH 0.000 25.931 0.608 7.044 0.000 7.684

LAYER 2 0.000 0.000 3.766 0.000 0.000 1.325
ANNUAL TOTALS FOR YEAR 2008

e wo CU. METERS  PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 525.498 5254 .981 51.77
EVAPOTRANSPIRATION 446.806 4468.061 44 .02
PERC./LEAKAGE THROUGH LAYER 46.358997 463.590 4.57
CHANGE IN WATER STORAGE -3.663 -36.631 -0.36
SOIL WATER AT START OF YEAR 1550.411 15504 .111
SOIL WATER AT END OF YEAR 1546.748 15467 .480
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0001 0.001 0.00

*hkk AR S

EAE R e R e S e R e e R e S
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LHFINF.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHFIN2.D11

SOIL AND DESIGN DATA FILE: O:\LHFINF.D10

OUTPUT DATA FILE: 0:\LHFINF.OUT

TIME: 17:43 DATE:  9/14/2015

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS NEW CAP ON PLATFORM

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 54

10.00 CM

0.6500 VOL/VOL

0.4300 VOL/VOL

0.2100 VOL/VOL

0.2279 VOL/VOL
0.499999989000E-02 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 59

25.00 CM

0.4270 VOL/VOL

0.4100 VOL/VOL

0.3600 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
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LHFINF.OUT
INITIAL SOIL WATER CONTENT = 0.3964 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 57
50.00 CM
0.4270 VOL/VOL
0.4100 VOL/VOL
0.3600 VOL/VOL
0.4270 VOL/VOL
0.999999997000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
60.00 CM
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL
0.100000001000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 58
30.00 CM
0.4000 VOL/VOL
0.3660 VOL/VOL
0.2880 VOL/VOL
0.3660 VOL/VOL
0.499999987000E-05

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL
0.2919 VOL/VOL
0.100000005000E-02

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA
Page 2
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LHFINF.OUT

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #22 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 5.%
AND A SLOPE LENGTH OF 50. METERS.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

87.50
90.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 35.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 12.189 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 17.175 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 11.100 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 216.099 CM
TOTAL INITIAL WATER = 216.099 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW

STATION LATITUDE -34.05 DEGREES

MAXIMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 35.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

KAEAEEAA KA AA KA AA A AA A A A A AKX A XA AAA A AKX A AKX A AKX A AKX AAXEAAXAAXAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXAX A XX AKX XA x%

MONTHLY TOTALS (MM) FOR YEAR 1988



LHFINF.OUT

PRECIPITATION 83.7 83.3 47.4  397.6 114 .4 446
135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 4.02 3.11 0.00 284.20 67.78 3.92
87.73 0.00 30.55 0.00 44.68 29.11
EVAPOTRANSPIRATION 87.83 75.05 49.73 59.65 54.02 47.56
57.93 24.46 56.16 42.88 41.54 92.54
PERCOLAT ION/LEAKAGE THROUGH 5.855 5.208 4.618 5.876 6.087 6.055
LAYER 4 6.047 4.951 5.388 5.108 5.048 6.251
PERCOLATION/LEAKAGE THROUGH 5.761 5.915 4.386 5.840 6.613 6.100
LAYER 6 5.313 5.423 4.922 5.534 5.189 5.534
""""""""""" MONTHLY SUMMARIES FOR DAILY HEADS (CM)
AVERAGE DAILY HEAD ON 71.158 64.718 43.449 76.031 76.356 80.164
TOP OF LAYER 4 75.473 50.913 64.720 54.432 56.850 80.036
STD. DEVIATION OF DAILY 6.266 13.115 8.038 16.824 7.520 2.374
HEAD ON TOP OF LAYER 4 7.423 3.857 16.221 11.768 25.262 2.868
ANNUAL TOTALS FOR YEAR 1988
e wo CU. METERS  PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 555.092 5550.920 42 .21
EVAPOTRANSPIRATION 689.336 6893.359 52.42
PERC./LEAKAGE THROUGH LAYER 4 66.492462 664 .925 5.06
AVG. HEAD ON TOP OF LAYER 4 661.9160
PERC./LEAKAGE THROUGH LAYER 6 66.530891 665.309 5.06
CHANGE IN WATER STORAGE 4.141 41.410 0.31
SOIL WATER AT START OF YEAR 2184.773 21847.727
SOIL WATER AT END OF YEAR 2188.914 21889.137
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0003 -0.003 0.00

*hkx R R R e S S R e e R e e e R e R R e e
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PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH

LAYER 4

PERCOLAT ION/LEAKAGE THROUGH
LAYER 6

LHFINF.OUT
MONTHLY TOTALS (MM) FOR YEAR 2008

66.0
60.8

0.14
1.32

64.62
47.99

5.225
5.561

5.636
4.436

355.0
29.0

252.82
0.00

69.71
52.54

5.765
5.349

4.982
6.419

55.5
51.9

0.00
1.87

58.44
58.24

5.320
5.252

5.801
4.634

92.3
45.7

11.13
0.00

57.66
34.39

.733
.533

.768
.616

oo b~

13.
49.

0.
0.

42 .
22.

N RO

1
0

00
00

68
41

.672
.322

.318
-994

128.9
67.8

54.65
9.66

46.10
74 .66

5.970
5.477

5.948
4.985

AVERAGE DAILY HEAD ON
TOP OF LAYER 4

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 4

57.046
64.585

12.179
7.261

78.059
59.838

6.648
9.990

59.180
61.587

10.205
11.521

72.699
41.537

8.995
8.608

67.056
40.047

7.921
5.431

78.195
62.701

9.437
9.584

KAEAEAAA A AA A AA A AA A A A A A A A A A AKX A AL A AKX A AKX EAAXAEAAXAAAXAAAXAAXAEAAXAAAXAAAXAAAXAAXAXAALAXAAXAXAAXAXAXAXAxX

KAEAEAA A AA A AA A AA A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAAXAAXAA AKX A AXAAAXAAAXAAXAXAALAXAAXAXAAXAX XXX Ax%

ANNUAL TOTALS FOR YEAR 2008

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4
PERC./LEAKAGE THROUGH LAYER 6
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1015.00
331.614
629.454

64.179
618.776
64.534
-10.603
2167 .499
2156.896
0.000
0.000
0.000

527
7
828

2

645.
-106.
21674.
21568.
0.

0.

0.

348
034
992
959
000
000
002

0.00
0.00
0.00

KAEAEAAEAAA A AA A A AR A A A A A A A A AA A AL A AKX A AKX EAAXAEAAXAAAXAAAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA XA XXX XA x%
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LHFINS.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
e HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE e
i HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) v
e DEVELOPED BY ENVIRONMENTAL LABORATORY e
i USAE WATERWAYS EXPERIMENT STATION v
e FOR USEPA RISK REDUCTION ENGINEERING LABORATORY e
*x *x
** **x
s e ek e e ek e ek e e ek
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  O:\LHFIN2.D11

SOIL AND DESIGN DATA FILE: O:\LHFINS.D10

OUTPUT DATA FILE: 0:\LHFINS.OUT

TIME: 17:38 DATE:  9/14/2015

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS NEW CAP ON SLOPES

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 54

10.00 CM

0.6500 VOL/VOL

0.4300 VOL/VOL

0.2100 VOL/VOL

0.2351 VOL/VOL
0.499999989000E-02 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 59

25.00 CM

0.4270 VOL/VOL

0.4100 VOL/VOL

0.3600 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
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LHFINS.OUT
INITIAL SOIL WATER CONTENT = 0.3919 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 57
50.00 CM
0.4270 VOL/VOL
0.4100 VOL/VOL
0.3600 VOL/VOL
0.4270 VOL/VOL
0.999999997000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
60.00 CM
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL
0.100000001000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 58
30.00 CM
0.4000 VOL/VOL
0.3660 VOL/VOL
0.2880 VOL/VOL
0.3660 VOL/VOL
0.499999987000E-05

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL
0.2920 VOL/VOL
0.100000005000E-02

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA
Page 2
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LHFINS.OUT

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #22 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 17.%
AND A SLOPE LENGTH OF 50. METERS.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

87.90
95.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 35.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 12.148 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 17.175 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 11.100 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 216.076 CM
TOTAL INITIAL WATER = 216.076 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW

STATION LATITUDE -34.05 DEGREES

MAXIMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 35.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

KAEAEAA KA AA A AA A A AR A A A AKX A A A AA A AL A AA A AKX A AKX EAAXAEAAXAXAXAAXAXAAXAAAXAAAXAAAXAALAXAAXAXAAXA XA XX AKX XAx%

MONTHLY TOTALS (MM) FOR YEAR 1988

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44.6
Page 3



LHFINS.OUT

135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 4.47 3.59 0.00 285.24 68.22 3.93
88.13 0.00 31.12 0.00 44.49 28.98
EVAPOTRANSPIRATION 87.87 73.12 48.73 59.32 53.95 47.52
57.90 23.00 56.10 43.38 41.56 92.54
PERCOLAT ION/LEAKAGE THROUGH 5.765 5.164 4.679 5.878 6.090 6.042
LAYER 4 6.016 4.887 5.420 5.066 4.969 6.249
PERCOLAT ION/LEAKAGE THROUGH 3.930 5.083 4.557 6.122 6.519 5.584
LAYER 6 5.744 5.008 6.927 4.357 4.813 5.606
""""""""""" MONTHLY SUMMARIES FOR DAILY HEADS (CM)
AVERAGE DAILY HEAD ON 69.148 63.664 44.827 76.058 76.419 79.869
TOP OF LAYER 4 74.762 49.484 65.462 53.498 55.031 79.991
STD. DEVIATION OF DAILY 6.405 13.771 7.479 16.369 7.097 2.357
HEAD ON TOP OF LAYER 4 7.747 4.968 15.520 12.335 26.742 2.879
ANNUAL TOTALS FOR YEAR 1988
e wo CU. METERS  PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 558.163 5581.625 42 .44
EVAPOTRANSPIRATION 684.972 6849.717 52.09
PERC./LEAKAGE THROUGH LAYER 4 66.225853 662.258 5.04
AVG. HEAD ON TOP OF LAYER 4 656 .8456
PERC./LEAKAGE THROUGH LAYER 6 64.249680 642 .497 4.89
CHANGE IN WATER STORAGE 7.716 77.164 0.59
SOIL WATER AT START OF YEAR 2180.650 21806.498
SOIL WATER AT END OF YEAR 2188.366 21883.662
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0007 -0.007 0.00

*hkx R R R e e S R e e R e e e S e e S e
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PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH

LAYER 4

PERCOLAT ION/LEAKAGE THROUGH
LAYER 6

LHFINS.OUT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

66.0
60.8

0.22
1.57

64 .00
46.89

5.227
5.521

5.865
6.357

355.0 55.5
29.0 51.9

253.18 0.00
0.00 2.22

69.71 58.44
53.48 56.95

5.761 5.323
5.354 5.257

4.948 7.268
6.142  4.855

92.3
45.7

10.81
0.00

57.66
34.55

.793
.553

-849
-398

gaw b~

13.
49.

0.
0.

42 .
22.

wol s~

1
0

00
00

68
43

.665
-336

-109
.622

128.9
67.8

55.23
10.82

46.04
74 .67

5.961
5.444

5.943
5.100

AVERAGE DAILY HEAD ON
TOP OF LAYER 4

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 4

57.092
63.679

12.097
7.001

77.953 59.251
59.940 61.683

6.621 9.984
10.073 11.683

74.111
42.004

7.196
8.485

66.908
40.365

7.904
5.398

77.983
61.953

9.368
9.838

KAEAEAA A AA KA AA A A A A A A A A A A XA AA A AKX A AKX A AKX A AKX EAAXEAAXAAAXAAXAAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA XX AXAXAX%

KAEAAEAAA A AA A AA A A A A A A A A A A A A AA A AKX A AKX A AXAEAAXAAAXAAAXAAAXAAXAKAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA XX AXAXAX%

ANNUAL TOTALS FOR YEAR 2008

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4
PERC./LEAKAGE THROUGH LAYER 6
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1015.00
334.045
627.511

64.194885
619.1011
64.455643
-11.012
2166.537
2155.525
0.000
0.000
-0.0001

-556
-115
.367
.252
-000
-000
.001

1

00.00
32.91
61.82

6.32

6.35
-1.08

0.00
0.00
0.00

KAEAEAAAEAAA A AA A AA A A A A AKX A A A AA A AKX A AA A AKX A AKX EAAXAAAXAAA AKX XA AXAAAXAAAXAAAXAAXAXAALAXAAXAXAAXAXAAXAXAx%
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LHCLOSEF.OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
— HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE o
o HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) o
— DEVELOPED BY ENVIRONMENTAL LABORATORY o
o USAE WATERWAYS EXPERIMENT STATION o
— FOR USEPA RISK REDUCTION ENGINEERING LABORATORY o
*x *x
** **x
.
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  0:\LHCLOSE.D11

SOIL AND DESIGN DATA FILE: 0:\LHCLOSEF.D10

OUTPUT DATA FILE: 0:\LHCLOSEF - OUT

TIME: 17:44 DATE:  9/14/2015

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS NEW CAP ON PLATFORM POST CLOSURE

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 54

10.00 CM

0.6500 VOL/VOL

0.4300 VOL/VOL

0.2100 VOL/VOL

0.2630 VOL/VOL
0.499999989000E-02 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 59
40.00 CM
0.4270 VOL/VOL
0.4100 VOL/VOL
0.3600 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
Q
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LHCLOSEF.OUT
INITIAL SOIL WATER CONTENT = 0.3755 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 57
50.00 CM
0.4270 VOL/VOL
0.4100 VOL/VOL
0.3600 VOL/VOL
0.4260 VOL/VOL
0.999999997000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
60.00 CM
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL
0.100000001000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 58
30.00 CM
0.4000 VOL/VOL
0.3660 VOL/VOL
0.2880 VOL/VOL
0.3660 VOL/VOL
0.499999987000E-05

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL
0.2920 VOL/VOL
0.100000005000E-02

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA
Page 2

CM/SEC
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CM/SEC



LHCLOSEF.OUT

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #22 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 5.%
AND A SLOPE LENGTH OF 50. METERS.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

90.70
90.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 100.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 38.951 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 44 _.930 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 34.500 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 221.539 CM
TOTAL INITIAL WATER = 221.539 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW

STATION LATITUDE -34.05 DEGREES

MAXIMUM LEAF AREA INDEX = 5.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 100.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

KAEAEAA KA AA A AA A A AR A A A AKX A A A AA A AL A AA A AKX A AKX EAAXAEAAXAXAXAAXAXAAXAAAXAAAXAAAXAALAXAAXAXAAXA XA XX AKX XAx%

MONTHLY TOTALS (MM) FOR YEAR 1988

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44.6
Page 3



LHCLOSEF .OUT

135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 9.07 7.43 0.00 268.09 75.83 8.92
79.87 0.02 36.83 0.00 40.54 29.71
EVAPOTRANSPIRATION 87.68 69.14 52.04 56.68 51.83 45.94
56.49 23.18 55.63 43.01 48.11 92.54
PERCOLAT ION/LEAKAGE THROUGH 5.447 4.797 3.939 6.250 6.600 6.287
LAYER 4 6.341 4.935 5.948 5.006 5.019 6.545
PERCOLATION/LEAKAGE THROUGH 6.065 3.793 5.444 5.360 6.794 5.549
LAYER 6 6.540 5.118 5.842 4.743 5.783 5.928
""""""""""" MONTHLY SUMMARIES FOR DAILY HEADS (CM)
AVERAGE DAILY HEAD ON 62.020 54.872 28.241 84.669 87.859 85.540
TOP OF LAYER 4 82.048 50.563 77.696 52.135 56.181 86.618
STD. DEVIATION OF DAILY 7.040 15.372 9.926 28.679 10.399 7.727
HEAD ON TOP OF LAYER 4 14.353 4.335 14.551 14.227 32.590 7.161
ANNUAL TOTALS FOR YEAR 1988
S wo CU. METERS  PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 556.311 5563.110 42.30
EVAPOTRANSPIRATION 682.266 6822.662 51.88
PERC./LEAKAGE THROUGH LAYER 4 67.114578 671.146 5.10
AVG. HEAD ON TOP OF LAYER 4 673.7019
PERC./LEAKAGE THROUGH LAYER 6 66.958214 669 .582 5.09
CHANGE IN WATER STORAGE 9.565 95.645 0.73
SOIL WATER AT START OF YEAR 2233.888 22338.881
SOIL WATER AT END OF YEAR 2243.453 22434 .525
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0004 -0.004 0.00

*x*k R R R e S S R e R S e e R e R e e R e e
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PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH

LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

LHCLOSEF.OUT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

66.0
60.8

1.86
7.04

64.91
45.06

5.003
5.913

5.522
7.689

355.0 55.
29.0 51.
243.71 1.
0.51 6.
69.71  58.
47.64  52.
6.042 5
5.608 5
6.154 7
4.253 5

5
9

34
88

94
54

.647
.275

-039
.753

92.3
45.7

12.50
0.00

55.40
39.87

.923
.531

.166
.200

~Nh Ol

13.1
49.0

4
3

0.
0.

5.
8.

N ROl

00
34

09
79

.857
-049

-996
.287

128.9
67.8

50.54
17.12

45_39
67.07

6.446
4.044

6.152
3.063

AVERAGE DAILY HEAD ON
TOP OF LAYER 4

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 4

52.069
72.467

15.169
7.399

84.682 66.499
65.618 62.098

15.945 13.200
9.924 13.219

77.117
41.492

13.926
7.118

71.207
33.733

10.063
8.403

89.218
30.587

13.135
13.206

AEAEAA KA AA A AA A A A A A A A A A A A A AKX A AL A AKX A AKX EAAXAEAAXAEAAXAAXAAXAAAXAAAXAAAXAAAXAAXAXAALAXAAXA X AXA XXX XAx%

KAEAEAA KA AA A AA A A AR A A A AKX A A A AKX A AKX A AKX A AKX EAAXAEAAXEAAXAXAXAAXAXAAXAAAXAAAXAAAXAAXAXAALAXA AKX XA XAXAXXAx%

ANNUAL TOTALS FOR YEAR 2008

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 4
PERC./LEAKAGE THROUGH LAYER 6
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1015.00
341.834
630.418

64.336777
622.3222
65.272888
-22.525
2221.259
2198.734
0.000
0.000
-0.0002

.729
.248
-590
.342
.000
.000
.002

1

00.00
33.68
62.11

6.34

6.43
-2.22

0.00
0.00
0.00

KAEAEAA A AA A AA A A A A A A A A A A A A AKX A AL A AKX A AKX A AKX EAAXAEAAXAAXAAXAAAXAAAXAAAXAAAXAAXAXAALAXAAXA XA XA XXX XAx%
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LHCLOSES .OUT

AEAEXAAEAAA A AXAT A AA A A A A A A A A A AKX A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAAAXAAAXAAAXAAAXAALAXAAXAXAAXA X AXA XXX XA*X

*x*k B R o e e S S e R e e R e R e e S e AR

** **
*x *x
— HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE o
o HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) o
— DEVELOPED BY ENVIRONMENTAL LABORATORY o
o USAE WATERWAYS EXPERIMENT STATION o
— FOR USEPA RISK REDUCTION ENGINEERING LABORATORY o
*x *x
** **x
.
PRECIPITATION DATA FILE:  \LH2RAIN.D4

TEMPERATURE DATA FILE: 0:\LH2TEMP.D7

SOLAR RADIATION DATA FILE: 0:\LH2EVAP.D13

EVAPOTRANSPIRATION DATA:  0:\LHCLOSE.D11

SOIL AND DESIGN DATA FILE: 0:\LHCLOSES.D10

OUTPUT DATA FILE: 0:\LHCLOSES - OUT

TIME: 17:44 DATE:  9/14/2015

AEAEAA KA AA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX A AKX AAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAALAXAAXAX AKX XXX XA*X

TITLE: LUCAS HEIGHTS NEW CAP ON SLOPES POST CLOSURE

KAEAEAAEAAA A AA A A A A A A A A A A A A AA A AKX A AKX A AKX EAAXAAAXAAAXAAXAXAAXAEAAXAAAXAAAXAAAXAALAXAAXAXAAXAXA AKX XXX XX*x

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 54

10.00 CM

0.6500 VOL/VOL

0.4300 VOL/VOL

0.2100 VOL/VOL

0.2620 VOL/VOL
0.499999989000E-02 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 59
40.00 CM
0.4270 VOL/VOL
0.4100 VOL/VOL
0.3600 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

U
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LHCLOSES.OUT
INITIAL SOIL WATER CONTENT = 0.3662 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 57
50.00 CM
0.4270 VOL/VOL
0.4100 VOL/VOL
0.3600 VOL/VOL
0.4249 VOL/VOL
0.999999997000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
60.00 CM
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL
0.100000001000E-06

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 58
30.00 CM
0.4000 VOL/VOL
0.3660 VOL/VOL
0.2880 VOL/VOL
0.3660 VOL/VOL
0.499999987000E-05

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
500.00 CM
0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL
0.2919 VOL/VOL
0.100000005000E-02

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA
Page 2

CM/SEC
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CM/SEC



LHCLOSES .OUT

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #22 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 17.%
AND A SLOPE LENGTH OF 50. METERS.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

91.00
95.0 PERCENT
1.0000 HECTARES

EVAPORATIVE ZONE DEPTH = 100.0 CM
INITIAL WATER IN EVAPORATIVE ZONE = 38.512 CM
UPPER LIMIT OF EVAPORATIVE STORAGE = 44 _.930 CM
LOWER LIMIT OF EVAPORATIVE STORAGE = 34.500 CM
INITIAL SNOW WATER = 0.000 CM
INITIAL WATER IN LAYER MATERIALS = 221.059 CM
TOTAL INITIAL WATER = 221.059 CM
TOTAL SUBSURFACE INFLOW = 0.00 MMZYR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
Lucas Heights(ANSTO) NSW

STATION LATITUDE -34.05 DEGREES

MAXIMUM LEAF AREA INDEX = 5.00
START OF GROWING SEASON (JULIAN DATE) = 275
END OF GROWING SEASON (JULIAN DATE) = 91
EVAPORATIVE ZONE DEPTH = 100.0 CM
AVERAGE ANNUAL WIND SPEED = 10.40 KPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67.80 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.30 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 58.50 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 61.30 %
NOTE: PRECIPITATION DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: TEMPERATURE DATA FOR Lucas Heights (ANSTO) NSW
WAS ENTERED BY THE USER.
NOTE: SOLAR RADIATION DATA FOR Lucas Heights (ANSTO) NSW

WAS ENTERED BY THE USER.

KAEAEAA KA AA A AA A A AR A A A AKX A A A AA A AL A AA A AKX A AKX EAAXAEAAXAXAXAAXAXAAXAAAXAAAXAAAXAALAXAAXAXAAXA XA XX AKX XAx%

MONTHLY TOTALS (MM) FOR YEAR 1988

PRECIPITATION 83.7 83.3 47.4  397.6 114.4 44.6
Page 3



LHCLOSES .OUT

135.8 27.3 121.6 0.0 146.5 112.9
RUNOFF 9.90 8.18 0.00 268.73 76.73 9.06
80.44 0.03 37.05 0.00 41.42 30.12
EVAPOTRANSPIRATION 87.93 67.63 50.22 56.56 51.78 46.02
56.39 23.17 55.65 43.02 46.78 92.54
PERCOLAT ION/LEAKAGE THROUGH 5.135 4.644 4.008 6.232 6.577 6.221
LAYER 4 6.253 4.852 5.859 4.962 4.979 6.484
PERCOLATION/LEAKAGE THROUGH 4.729 3.692 4.913 5.458 6.948 6.768
LAYER 6 6.007 5.267 5.037 5.513 4.383 6.374
""""""""""" MONTHLY SUMMARIES FOR DAILY HEADS (CM)
AVERAGE DAILY HEAD ON 55.027 51.209 29.783 84.271 87.345 84.007
TOP OF LAYER 4 80.082 48.702 75.617 51.164 55.262 85.246
STD. DEVIATION OF DAILY 9.034 16.914 10.138 28.046 10.536 8.278
HEAD ON TOP OF LAYER 4 14.908 3.444 15.587 13.746 32.077 7.142
ANNUAL TOTALS FOR YEAR 1988
S wo CU. METERS  PERCENT
PRECIPITATION 1315.10 113150.995  100.00
RUNOFF 561.662 5616.620 4271
EVAPOTRANSPIRATION 677.681 6776.807 51.53
PERC./LEAKAGE THROUGH LAYER 4 66.206947 662.070 5.03
AVG. HEAD ON TOP OF LAYER 4 656.4289
PERC./LEAKAGE THROUGH LAYER 6 65.087883 650.879 4.95
CHANGE IN WATER STORAGE 10.670 106.695 0.81
SOIL WATER AT START OF YEAR 2231.001 22310.008
SOIL WATER AT END OF YEAR 2241.670 22416.703
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE -0.0005 -0.005 0.00
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MONTHLY TOTALS (MM) FOR YEAR 2008
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LHCLOSES .OUT

PRECIPITATION 66.0 355.0 55.5 92.3 13.1 128.9
60.8 29.0 51.9 45.7 49.0 67.8
RUNOFF 2.16 242.23 1.50 12.51 0.00 50.95
6.64 0.58 6.97 0.01 0.44 18.62
EVAPOTRANSPIRATION 64.72 69.71 58.97 55.46 45.02 45.42
46.27 48.00 52.28 39.87 37.12 64 .65
PERCOLATION/LEAKAGE THROUGH 4.875 5.985 5.590 5.852 5.828 6.407
LAYER 4 5.774 5.578 5.251 4.349 3.991 4.038
PERCOLATION/LEAKAGE THROUGH 5.249 5.740 5.635 5.581 6.202 6.532
LAYER 6 5.243 5.535 5.365 6.244 1.810 4.821
""""""""""" MONTHLY SUMMARIES FOR DAILY HEADS (CM)
AVERAGE DAILY HEAD ON 49_.200 83.316 65.219 75.468 70.559 88.320
TOP OF LAYER 4 69.355 64.960 61.557 37.425 32.375 30.465
STD. DEVIATION OF DAILY 15.099 16.768 13.817 14.776 9.710 12.936
HEAD ON TOP OF LAYER 4 8.769 13.578 12.137 7.320 8.175 13.718
ANNUAL TOTALS FOR YEAR 2008
S wo CU. METERS  PERCENT
PRECIPITATION 11015.00 110150.001  100.00
RUNOFF 342.627 3426.270 33.76
EVAPOTRANSPIRATION 627.486 6274.863 61.82
PERC./LEAKAGE THROUGH LAYER 4 63.518391 635.184 6.26
AVG. HEAD ON TOP OF LAYER 4 606.8513
PERC./LEAKAGE THROUGH LAYER 6 63.957226 639.572 6.30
CHANGE IN WATER STORAGE -19.071 -190.705 -1.88
SOIL WATER AT START OF YEAR 2218.823 22188.225
SOIL WATER AT END OF YEAR 2199.752 21997.520
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0002 0.002 0.00
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Appendix D — Water balance model



Lucas Heights WMF - 50% AEP year

50% AEP year (2008) for existing cover scenaric

LANDFILL GENERATION

Tip face 2500 m2 Dl
Daily cover 10,000 m2

Existing cap 29 416,608 m2

Existing cap 10% 36,147 m2

Stripped cap - om2

Intermediate cover 5% 431,602 m2

Intermediate cover slopes 90,379 m2

New final cap 5% - om2

New final cap slopes - om2

Post closure cap 5% - om2

Post closure cap slopes - om2

OTHER GENERATION

Lucas Heights 1 landfill (average) 270 m3/day

Harringtons quarry 15 m3/day

Groundwater collection system 10 m3/day

Cell 5.3 excavation catchment area 75,900 m2

CONTAINMENT

(Operational containment capacity 17,500 m3

Emergency containment dam capacity 9,230 m3

Operational containment surface area 11,500 m2

Operational containment basal area 4,500 m2

Operational containment catchment area 13,820 m2

Initial Pond Volume 0.4 volvol

Cell 5.3 excavation containment area 3530 m2

Pan Evaporation Percentage - winter 70%

Pan Evaporation Percentage - autumn, spring 80%

Pan Percentage - summer 90%

DISPOSAL

Assumed leachate treatment rate (kL/day) 570 kL/d

Assumed leachate disposal rate (kLiday 800 KL/d

N Annual Total
| Parameter | January | February | March | April | May | June | July | August | September | October | November | December T ™3 Percent |
31 28 31 30 31 30 31 31 30 31 30 31

Rainfall (2008}

355.0

Rainfall Days

Evaporation (from BOM)

21

128.9
1

. 0.0 0.0 0.0 X .0 0.0 0 0 0%

Daily cover 13 128, 14.2 37.8 10, 8 221 255 2547 25%

Existing cap 2% 6. 163. 8.7 37.7 1 14 242 100636 24%

Existing cap 10% 8. 200. 6.9 g 4 18 301 10884, 30%

Stripped cap 20. 200. 58.9 15. 156 X 30 392 0 39%

jate cover 5% 25. 245, 1 72.3 20.2 24.2 13! 38. 495 213777 29%

ate cover slopes 26.1 259. 14, 2 76.7 22.1 254 4. 0. 526 47494 52%

ap 5% 252. 1 54.7 9. 332 33%

cap slopes 253. .8 55.2 108 334 33%

Post closure cap 5% 243. .5 50.5 7.1 342 34%

Post closure cap slopes g 242.2 [ 5 51.0 X . X . 8.6 343 34%
[Total Runoff m3/month 16,427 206,267 7.736 19,938 55,908 12,603 73 15,201 3,985 7,623 27,180 375,338

434 62 3 59.7 29, 28 2. 44.4 .8 25 65. 525 1312 52%

Daily cover 28 7. 7. 55. 7 22, 33. .6 15. 28. 364 3635 36%

Existing cap 2% 52. 69 58 1. 3. 55 1 29,1 73. 604 251723 60%

Existing cap 10% 52. 69 4 58 3. 53 7 29 72. 602 21746 59%

d cap 58 X 58 26 6. 23 50. 471 0 6%

jate cover 5% 58 I 57, 25. 38. 18 8. 246 192525 24%

ate cover slope 57. 0 57, 25. 38. 20. 28. 247 40381 24%

cap 5% 69 58.4 57.7 52. 58. 22. L 629 62%

cap slopes 69.7 58.4 57.7 53! 57. 22.4 7 628 62%

Post closure cap 5% 69.7 58 55.4 7. 52. 38. 1 630 62%

Post closure cap slopes 69.7 59 555 X 4 28 52. 37.1 4.7 627 62%
[Total Evapotranspiration m3/month 62,679 20,794 57579 31,336 45,362 33,200 37,329 25615 23,735 58,901 511,322

10.1 132 129. 38.9 31, 50.3 29.8 14, 185 6 30.7 487 1217 48%

Daily cover 85 92.4 27.3 20.4 29.5 10.7 18 22.7 7 0. 39 3961 39%

Existing cap 2% 1 89. 22! .7 8. 177 73640 17%

Existing cap 10% 59 19! 5 4. 118 4261 12%

Stripped cap 39.1 .9 131 151 0 15%

jate cover 5% 5 73 31702 7%

ate cover slope 46 4190 5%

cap 5% 65 6%

New final cap slopes E 64 6%

Post closure cap 5% 7. X 5 T 65 6%

Post closure cap slopes 7 3 56 X .2 X 52 X X . .8 64 6%
Total Leachate Collected (m3/month) 3,928 28,101 41,732 5,839 11,470 14,559 3,775 22 3,894 10 5,058 118,971

Lucas Heights 1 landfill (average)

98,550

Harringtons quarry

14,027
1173 8,666
Net Leachate 12,617 40,213 50,469 857 228,358
Leachate treatment capacit 17,670 15,960 17,670 670 208,050
[Requir i 1,947 26,200 58,999 308
O] i volume (m3) 1,947 17,500 17,500 500
O] i i volume (%) 11% 100% 00% 100%
Emergenc’ volume (m3) 0 8,700 230 9,230
Emergenc’ volume %) 0% 94% 00% 100%
Remaining leachate 0 0 32,269 578

Leachate level fluctuation

Cell 5.3 excavation catchment generatior

G collection systen 310 280 310 300 310 300 310 310 300 310 300 310

[Sewer disposal capacity 24,800 22,400 24,800 24,000 24,800 24,000 24,800 24,800 24,000 24,800 24,000 24,800 292,000
[Remaining capacity for disposal to sewer 7.130 6,440 7,130 6,900 7,130 6,900 7.130 7.130 6,900 7.130 6,900 7.130

[Containment in excavation (assume empty at start of year) 0 20,130 16,840 16,713 10,416 13,186 10,530 5,415 2,122 0 0 0

FILE: LH2_Leachate_WaterBalance_v6_570.xlsx
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Lucas Heights WMF - 10% AEP year

10% AEP year (1988) for existing cover scenaric @l

LANDFILL GENERATION
Tip face 2500 m2 |
Daily cover 10,000 m2
Existing cap 29 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap - om2
Intermediate cover 5% 431,602 m2
Intermediate cover slopes 90,379 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION
Lucas Heights 1 landfill (average) 332 malday
Harringtons quarry 20 malday
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 570 kL/d
Assumed leachate disposal rate (kLiday 800 kL/d
N Annual Total
Parameter | January | February | March | April | May | June | July | August | September | October | November | December T 5] Percent |
31 28 31 30 31 30 31 31 30 31 30 31

Evaporation (from BOM)
ration

vapo

.0 0.0 0.0 X 0. X 0 X 0. 0 0 0 0%

Daily cover 134 139 0. X 51 X 4 X 36. 22. 363 3634 28%

Existing cap 2% 5.8 176, 25, 56. ) 30. 86 359 149600 21%

Existing cap 10% 65 208, 55, I 69 X 7 X 39, 11 436 15751 33%

Stripped cap 20.4 X I 223. 60. L 76. E X X 60. 32. 564 0 43%

jate cover 5% 27, X X 277. 74 I 92. L I X 77. 42.4 713 307931 54%

ate cover slopes 29 292, 79 10. 98.1 ¥ X 83 6. 761 68735 58%

cap 5% 1 284. 67. I 87.7 X X X 4. 29. 555 42%

cap slopes 1 6 X 285. 68. I 88.1 X § X 4.5 29, 558 42%

Post closure cap 5% . 4 X 268. 75. I 79.9 X X X 20.5 29. 556 22%

Post closure cap slopes X 2 X 268. 76. 80.4 Z X 414 30. 562 23%
[Total Runoff m3/month 17,477 25,450 2,163 228,539 60,840 5,617 75,408 1774 46,277 0 55653 26,752 525,651

86. 65. 29 62.1 45, 9. 47.8 6 56. 1 91 603 1507 46%

Daily cover 59 31. 32 53.7 28 7. 25.2 4 44, 65. 434 4344 33%

Existing cap 2% 85 74 37, 61.0 55 9 58.7 ) 54 92 652 271553 50%

Existing cap 10% 85 731 39 59.4 55 9. 58. 7 54, 92 651 23539 50%

Stripped cap 79 6. 27, 62. 1. 9. 37, 9 56. § ¥ 87 548 42%

jate cover 5% 67. 4. 60. 1. 7. . 8. 4. X ¥ 824 499 215352 38%

ate cover slope 67, 23. 60. 1. 6. 7. 22. . X 73’ 484 43772 37%

5% 87, 75. 3 59. 4., 7. 24, 56. 92 689 52%

cap slopes 87, 73. .7 59. 4, 7. 23 56. 92 685 52%

Post closure cap 5% 87, 69. 52.0 56. 1. 5 23 55 . . 92 682 52%

Post closure cap slopes 87.9 67. 50.2 56.. 1. 6. 6. 23. 55. X X 92. 678 52%
[Total Evapotranspiration m3/month 74,952 57,221 31,163 59,917 47,169 47,503 9,716 48,257 19,132 34,350 84,880 560,068

22.9 132 77. 194.1 107. 86.6 40 11.9 5 8.4 7. 697 1743 53%

Daily cover 35.1 18.2 X 52. 115, 89.4 55.1 11, 18.3 334 10.2 4. 523 5235 40%

Existing cap 2% 0 1 X 63. 91 211 21, 5. 23’ a. 7. 295 122761 22%

Existing cap 10% 7) 48 66.4 19.7 L 2 19, 1. 3. 224 8081 17%

d cap . 1 80 22.1 11 11 4 4, 227 0 17%

jate cover 5% ¥ - X E 2 X 131 g 104 119 51555 9%

ate cover slopes d g X X 1 1 X 132 I 85 7691 6%

cap 5% 67 5%

cap slopes 64 5%

Post closure cap 5% 67 5%

Post closure cap slopes ¥ E I 1 X I X i .5 . K 65 5%
Total Leachate Collected (m3/month) 2,815 5,167 5814 21,665 43,670 41,599 13,738 9,299 0 13,130 7,453 23,175 197,066

Lucas Heights 1 landfill (average) 10,286 9,290 10,286 9,954 10,286 9,954 10,286 10,286 9,954 10,286 9,954 10,286 121,105

7,300

Harringtons quarry

Rainfall into Pond m 1157 1151 655 5,495 1,560 18,175
E From Pond m 1198 | 983 870 498 1014 9,651
Net Leachate Generation m: 13679 15.186 16504 7,216 34,627 333,994
Feacha(e treatment capacity 17,670 15,960 17,670 7,100 17,670 208,050
Required i 3.009 235 1.069 1,186 132,044

[Operationat volume (m3) 3,009 235 1069 | 17,500 17,500

Operational volume (%) 17% 13% 6% 100% 100%

Emergency volume (m3) 0 [ 0 3,686 9,230

Emergency volume (%) 0% 0% 0% 40% 100%

Leachate level fluctuation

[Cell 5.3 excavation catchment generatior
G collection systerr 930
Sewer disposal capaci 24,800 292,000
capacity for disposal to sewer (m3/month) 7,130 6,440 7,130
Containment in excavation (assume empty at start of year) (m3) 0 0 18,087
FILE: LH2_Leachate_WaterBalance_v6_570.xlsx 90 - existing 14/09/2015



Lucas Heights WMF - 50% AEP year

50% AEP year (2008) for Phase 1

LANDFILL GENERATION
Tip face

2500 m2
Daily cover 10,000 m2
Existing cap 29 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 340,348 m2
Intermediate cover slopes 161,633 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION
Lucas Heights 1 landfill (average) 270 ma/day
Harringtons quarry 15 malday
Groundwater collection system 10 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 570 kL/d
Assumed leachate disposal rate (kLiday 800 kL/d

I Parameter

[y | ey | v | ron ]

May

Rainfall (2008}

31

28

31

30

31

31

31

Rainfall Days

Evaporation (from BOM)

355.0
2.

.0 .0
I q 1 8 7 X
Existing cap 2% 163. 8.7 37. 1 i 4 242 100636 24%
Existing cap 10% i 200. 11! 6. . 4 3 301 10884 30%
Stripped cap 3 200. . 23.4 58 3 156 7 X 392 7848 39%
jate cover 5% 5 245, 131 X 72. .2 24.2 13! 495 168578 49%
ate cover slope 1 250. 14.7 4 76. 254 4. 526 84938 52%
ap 5% 252. 54. 332 33%
cap slopes 253. 55. 334 33%
Post closure cap 5% 243. 50. 342 34%
Post closure cap slopes B 2422 d 51 1 X . 343 34%
[Total Runoff m3/month 16,363 206,381 7,708 55953 2 2412 15115 4,054 7628 2 375,431
434 62. 59.7 29, 2 42. 44.4 33. 25, 65. 525 1312 52%
Daily cover 28 47. 55.4 17. 336 26 15, 28. 364 3635 36%
Existing cap 2% 52 69. 58 51 55.6 33. 29, 73. 604 251723 60%
Existing cap 10% 52 69. 58 49. 537 34. 29 72. 602 21746 59%
d cap 39 58 58 28 6. 291 23 50. 471 9425 46%
jate cover 5% 5. 58 57. 27 38. 31. 18! 48, 445 151819 24%
ate cover slopes 57. . 57. 25 38. 28. 20. 8. 247 72218 24%
cap 5% 69. 58. 57. L 52. 58. 4 22. 629 62%
cap slopes 69. 58. 57. 7 53! 57. 22. 628 62%
Post closure cap 5% 69. 58. 55. 1 47. 52. 381 630 62%
Post closure cap slopes L 69. 59, 55.5 .0 X . 28, 52. X 37.1 4 627 62%
[Total Evapotranspiration m3/month 43754 62,580 40,974 57,580 31,357 25,265 33164 37,288 45751 31,300 23,944 58,921 511878
10.1 132, 129, 38.9 50. 29.8 14. 18.5 6 .7 487 1217 48%
Daily cover 85. 92. 27. 49. 10.7 18 22.7 7 40. 39 3961 39%
Existing cap 2% 18 89. 19. 177 73640 17%
Existing cap 10% 12, 59. X 14 g 118 4261 12%
Stripped cap 2. 3 4 23! 131 151 3022 15%
jate cover 5% 38. 10, X 73 24999 7%
ate cover slopes 25 o 46 7493 5%
cap 5% 65 6%
cap slopes 64 6%
Post closure cap 5% 5 g 65 6%
Post closure cap slopes ¥ X . . 52 i . 6. 1 64 6%
Total Leachate Collected (m3/month) 2 27,279 22,378 11,399 14,627 3,799 24 3,856 10 5,169 118,593

Lucas Heights 1 landfill (average)

98,550

Harringtons quarry

Rainfall into Pond m 14,027
E From Pond m: 1,058 1173 8,666
Net Leachate Generation m: 12583 13,767 227,980
Feacha(e treatment capacity 17,670 17,670 208,050
Required i 1913 26,930

[Operationat volume (m3) 1913 17,500

Operational volume (%) 11% 100%

Emergency volume (m3) 0 9,230

volume

FILE: LH2_Leachate_WaterBalance_v6_570.xlsx

Cell 5.3 excavation catchment generatior
G 310 310 300 310 300 310
[Sewer dispos: 24,800 24,800 24,000 24,800 24,000 24,800 292,000
i 7130 7,130 6,900 7,130 6,900 7,130
[Containment in excavation (assume emply at start of year) 10,530 5415 2,122 0 0 0
50 - Phase 1
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Lucas Heights WMF - 10% AEP year

10% AEP year (1988) for Phase 1

LANDFILL GENERATION
Tip face 2500 m2 |
Daily cover 10,000 m2
Existing cap 29 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 340,348 m2
Intermediate cover slopes 161,633 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION
Lucas Heights 1 landfill (average) 332 malday
Harringtons quarry 20 malday
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 570 kL/d
Assumed leachate disposal rate (kLiday 800 kL/d
N Annual Total
Parameter | January | February | March | April May June | July August | September | October | November | December T 5] Percent |
31 28 31 30 31 30 31 31 30 31 30 31

Evaporation (from BOM)
ration

vapo|
.0 0.0 0.0 0. 0 0. 0. 0 0 0%
Daily covel 134 1391 40, 51! ) 36 22 363 3634 28%
Existing cap 2% 58 176 45 56.1 4 30, 8.6 359 149600 2%
Existing cap 10% 6.5 208 551 69. 7 391 11 436 15751 33%
Stripped cap 20.4 2231 60. 76 60 32. 564 11287 43%
iate cover 5% 2. 277. 74 g 92. 77 42.4 713 242825 54%
iate cover slopes 29, d 292 79. 10 98.1 83 46. 761 122925 58%
cap 5% 1 284 67 87.7 44, 29. 555 42%
cap slopes 6 285 68. 88.1 445 29 558 42%
Post closure cap 5% 4 268. 75. 79.9 405 29. 556 42%
Post closure cap slopes 2 268. 76. 80.4 414 30.1 562 43%
A4 75,484 55,728

Total Runoff

Total Evapotranspiration

iate cover 5% 67. 60. 1 8. 44, 82.4 499 169820 38%

iate cover slopes 67. 60 1 7 42. 73 484 78282 37%

ap 5% . 5 A 4 24 56. 92. 689 52%

cap slopes 87. 73. 7 59 4 T 23 56. 92. 685 52%

Post closure cap 5% 87. 69. 52.0 56. L 56. 23 551 92. 682 52%

Post closure cap slopes 1L 56. 23 55. 92. 678 52%
1 559,996

Total Leachate Collected

Lucas Heights 1 landfill (average)

10,286

cap 1 80. 22.1 11 1 4 227 4547 17%
jate cover 5% 2 131 119 40655 9%
ate cover slopes 1 1 .2 85 13755 6%
cap 5% 67 5%
cap slopes 64 5%
Post closure cap 5% ¥ 67 5%
Post closure cap slopes ¥ E I 1 X I X i X 5 . K 65 5%
(m3/month) 2,740 2,999 5,826 21,642 23577 41,865 13,588 9,299 9,567 12,922 7,668 23,085 196,776

121,105

Harringtons quarry

7,300

18,175

Rainfall into Pond m 1157 1151 655 1,560
E rom Pond m 1198 | 983 870 1,014 9,651
Net Leachate Generation 13,604 15,018 16517 34,537 333,704
Feacha(e treatment capacity 17,670 15,960 17,670 17,670 208,050
Required i 2934 .991 838 132,654

[Operationat volume (m3) 2934 ,991 833 17,500

Operational volume (%) 17% 11% 5% 100%

Emergency volume (m3) 0 [ 0 9,230

Emergency volume (%) 0% 0% 0% 100%

Leachate level fluctuation

[Cell 5.3 excavation catchment generatior
G

collection syster
Sewer disposal capaci
[ ity for disposal to sewer

1,841

[Containment in excavation (assume empty at start of year)

FILE: LH2_Leachate_WaterBalance_v6_570.xlsx

930 930
24, 24,800 292,000
m3/month) 7,130 6,440 7,130 7,130
(m3) 0 0 23,064 20,779 23,796 18,506 X 18,087
90 - Phase 1
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Lucas Heights WMF - 10% AEP year + 50% AEP year

10% AEP year followed by 50% AEP year for Phase 1

CANDFILL GENERATION
Tip face 2500 m2
Daily cover 10,000 m2
Existing cap 2% 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 340,348 m2
Intermediate cover slopes 161,633 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - m2
OTHER GENERATION
Lucas Heights 1 landfil (average) 332 majday
Harringtons quarry 20 ma/day
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
Operational containment capacity 17,500 m3
Emergency containment dam capacity 9,230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL First year Second year
[Assumed leachate treatment rate (kL/day) 570 870 kL/d |
|Assumed leachate disposal rate (kL/day) 800 1200 ki/d
I T0% AEP year (1988 50% AEP year (1988)
Parameter | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | oct Nov Dec Jan Feb | Mar Apr May Jun Jul Aug | Sep oct Nov Dec
31 28 31 30 31 30 T 31 30 31 30 31 31 28 T 30 31 30 T 31 30 31 30 31

12 § .
. 30 X X X .3 I X X R .3 X 1
ate cover 5% 27. 39 277, 74. X 92. 77 .5 245, 13, 291 72.3 2 242 13
ate cover slopes 29. 41 292, 7 10. 98. 83 . .1 259 14, 76.7 254 4
cap 5% 0o 284, 6 87. 44; X 252. 54. B
cap slopes .6 285, [ 88, 44 290 253 55 .8
[Post closure cap 5% 4 268, 75. 79. 40 29.7 243 50 171
Post closure cap siopes X 2 68. 76. 80. X 5 41 30.1 i 2422 1 I X 51.0 X X .0 . 18.6
[Total Runoff m3/month; 17,184 25,442 228,513 60,892 602 75,484 1,780 46,361 0 55,728 26,863 16,363 206,381 7,708 19,912 68 55,953 12,642 15,115 4,054 7,628 27,196

Tip face T 1 77. 107. 8 4 50. 7 132 0 14,
Daily cover 18’ 2 52. 89. 55. 11 18, 33. 4. 85 .4 1 7 40
[Existing cap 2% 10, 9L 21. 21 5. 23’ 7. 18,
Existing cap 10% . 10, 66. 19, 2. 19, 3. 12. E
Stripped cap 10 34 2. 11 11 Zy 2. T
fate cover 5% 312 13 38!
iate cover slope 298 13 25
ap 5% 58 5 .
cap slopes 6.1 X 1
Post closure cap 5% 6. A 3
[Post closure cap slopes X 5 5. . . 5.2 5 .
21,865 9,567 12,922 22,378 11,399 3,799 46 3,856

Total Leachate Collected

Harringtons quarry

(m3/month)

(Groundwater collection system

Pond

Rainfall into
E =

17,670

volume (m3) 2,934 1,991
Operational volume (%) 17% 11%
Emergency i volume (m3) 0 0

volume;

58,919
1

Cell 5.3 excavation catchment generatior

Cell 5.3 excavation catchment arez

(m3)
(m3/month)

m3/month) 7,130

10,230

24,443

18,506 20,492

17,139

12,355

FILE: LH2_Leachate_WaterBalance_v6_570.xisx
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Lucas Heights WMF - 10% AEP year + 10% AEP year

10% AEP year followed by 10% AEP year for Phase 1 @

CANDFILL GENERATION
Tip face 2500 m2 D
Daily cover 10,000 m2
Existing cap 2% 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 340,348 m2
Intermediate cover slopes 161,633 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - m2
OTHER GENERATION
Lucas Heights 1 landfil (average) 332 majday
Harringtons quarry 20 m3/day
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
Operational containment capacity 17,500 m3
Emergency containment dam capacity 9,230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL First year Second year
[Assumed leachate treatment rate (kL/day) 570 870 kL/d |
|Assumed leachate disposal rate (kL/day) 800 1200 KL/d
I T0% AEP year (1988 T0% AEP year (1988)
Parameter | January | February | March | April | May | June July August | September | October | November | December | January | February | March | April | May | June July August | September | October | November | December
31 28 31 30 31 30 T 31 30 31 30 31 31 28 T 30 31 30 T 31 30 31 30 31
Rainfall (2008) (mm) 837 833 474 397.6 1144 446 1358 273 1216 0.0 1465 112.9 837 833 474 397.6 114.4 446 1358 273 1216 0.0 1465 112.9
Rainfall Days 0 il 5 22 i) 9 8 il 0 0 15 i7 0 il 5 2 i) 9 8 il 10 0 15 i7
Evaporation (from BOM (mm) 182.4 149.6 132.4 75.8 616 60.4 64.8 93.6 121.8 2156 156.6 164.4 182.4 149.6 132.4 75.8 616 60.4 64.8 93.6 121.8 2156 156.6 154.4
Pan evaporation (mm) 164.2 134.6 105.9 60.6 49.3 123 454 655 97.4 1725 1253 139.0 164.2 134.6 105.9 60.6 29.3 423 5.4 65.5 97.4 1725 125.3 139.0
Tip face 0.0 0. 0.0 0.0 0.0 0 0. 0 X X 0.0 0.0 X 0.0 X 0 X 0.
134 19, 139 0. X 51. X ) X 36. 22 .4 19, B 1394 0. X 51. X ) X 36.
58 9 176. 5. X 56. X 4 X 30. 8 8 X 176, 251 X 56. X 4 X 30.
65 1 208 55. 60. 39 5 1 208 55. 6. X X X 39
204 3 223 60. 76. 60. 7} 3 2231 60. 76 60.
fate cover 5% 27. 3 217, 74, 92 77, 2 3 277. 74, 92 77,
fate cover slopet 2 4 1
5%

fate cover 5% § L X 312 13

iate cover slope 1 0 X 298 13

cap 5% 58

cap slopes 6.1
Post closure cap 5% 54
[Post closure cap slopes 5 4. 55 X X . 5 4 X . X X 5 .
[Total Leachate Collected (m3/month) 2,740 2,999 5826 21,642 7 21,865 13,588 9,567 12,022 23,085 2,999 5826 23,577 21,865 13,588 9,567 12,922 23,085
Harringtons quarry 10,286 9,290 10,286 9,954 10,286 9,954 10,286 10,286 9,954 10,286 9,954 10,286 10,286 9,290 10,286 10,286 9,954 10,286 10,286 9,954 10,286 9,954 10,286
[Groundwater collection system 620 560 620 600 620 600 620 620 600 620 600 620 620 560 620 620 600 620 620 600 620 600 620
Rainfall into Pong (m3) 1,157 1151 655 377 1,681 0
E ion From Pond (m3) 1,198 983 870 615 800 1416
Net Leachate (m3) 13,604 15,018 16,517 19,967 21,001 22412
Leachate treatment capacity 17,670 15,960 17,670 26,970 26,100 26,970
Required 2,934 1991 838 157,782 | 152683 | 148,125
lo volume (m3) 2934 1,991 838 17,500 17,500 17,500
Gperational volume (%) 17% 11% 5% 100% 100% 100%
Emergency’ i volume (m3) 0 0 0 9,230 9,230 9,230
Emergenc; Volume (%) 0% 0% 0% 100% 100% 100%
Remaining leachate (m3) 0 0 0 131,052 | 125953 121,395
Leachate level fluctuatior m - - - 8
Cell 5.3 excavation catchment generatior (m3) 5,773 5847 3,224 10,677 29,964 8,509 3,236 10,147 1841 8,885 0 10,677 8079
Cell 5.3 excavation catchment are¢ (m3) 930 840 930 900 900 930 E] 930 930 900 930 900 930

24,800 22,400 24,800 24,000 36,000 37,200 36,000 37,200 37,200 36,000 37,200 36,000 37,200

Remaining capacity for disposal to sewer 7,130 6,440 7,130 6,900 7,130 7,130 6,900 7,130 6,900 9,900 10,230 9,900 10,230 10,230 9,900 10,230 9,900 10,230
Containment in excavation (assume empt 0 0 ) 23,064 24,443 18,506 20,492 13,362 17,139 20,064 ) [ ) 0 ) 0 777 0

FILE: LH2_Leachate_WaterBalance_v6_570.xlsx 90 + 90 - Phase 1 ALT TREAT 14/09/2015



Lucas Heights WMF - 50% AEP year

50% AEP year (2008) for Phase 1 @

LANDFILL GENERATION
Tip face 2500 m2 |
Daily cover 10,000 m2
Existing cap 29 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 340,348 m2
Intermediate cover slopes 161,633 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION
Lucas Heights 1 landfill (average) 270 ma/day
Harringtons quarry 15 malday
Groundwater collection system 10 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 870 kL/d
Assumed leachate disposal rate (kLiday 1200 ki/d

N Annual Total
| Parameter | January | February | March | April | May | June | July | August | ‘September | October | November | December T 5] Percent |

31 28 31 30 31 30 31 31 30 31 30 31

Rainfall (2008} 355.0
Rainfall Days 2.

Evaporation (from BOM)

.0 0
8 7 X X
Existing cap 2% 163, 8.7 37 1 i X 4 242 100636 24%
Existing cap 10% 200. 11! 46 . 4 3 301 10884 30%
Stripped cap 3 200. 23.4 58. 3 156 7 X X 392 7848 39%
jate cover 5% 5 245, 131 X ¥ 72. .2 X 24.2 E 13! I 495 168578 49%
ate cover slope 1 250. 14.7 4 . 76. X 254 X 4. X 526 84938 52%
ap 5% ¥ 252. X § X 54. 5 X d X X E 332 33%
cap slopes . 253. X X X 55. | X i X X X 334 33%
Post closure cap 5% d 243. E I X 50. 342 34%
Post closure cap slopes B 2422 d 51 1 X . 343 34%
[Total Runoff m3/month 16,363 206,381 7,708 55953 2 2412 15115 4,054 7628 2 375,431
434 62. Y 59.7 29, . 28, 42. 44.4 33. 25, 65. 525 1312 52%
Daily cover 28 47. 2 55.4 Z I 1 17. 336 26 15, 28. 364 3635 36%
Existing cap 2% 52 69. X 58. 1 . T 51 55.6 33. 29, 73. 604 251723 60%
Existing cap 10% 52 69. ¥ 58 1 . T 49. 537 34. 29 72. 602 21746 59%
ipped cap 39 58 X 58 I I X 28 6. 291 23 50. 471 9425 46%
jate cover 5% 5. 58 T 57. L . 3 27 38. 31. 18! 48, 445 151819 24%
ate cover slopes 57. . 57. T 0 T 25 38. 28. 20. 8. 247 72218 24%
cap 5% 69. 58. 57. L . X 52. 58. 4 22. C 629 62%
cap slopes 69. 58. 57. 7 53 57. 22 628 62%
Post closure cap 5% 69. 58. 55. 1 a7 52 381 630 62%
Post closure cap slopes L 69. 59, 55.5 .0 4 . 28, 52. X 37.1 4 627 62%
[Total Evapotranspiration m3/month 43754 62,580 40,974 57,580 31,357 25,265 33164 37,288 45751 31,300 23,944 58,921 511878
10.1 132, 129, 38.9 1 50. 29.8 14. 18.5 6 X .7 487 1217 48%
Daily cover ¥y 85. 92. 27. ¥ 49. 10.7 18 22.7 7 i 40. 39 3961 39%
Existing cap 2% 18 89. g Z 19. i X X X X g 177 73640 17%
Existing cap 10% 12 59 X 14 L X X X X g 118 4261 12%
Stripped cap X 2. 3 4 23! 2 X 1 X X 131 151 3022 15%
jate cover 5% d 38. X L X 10, X X . X X X 73 24999 7%
ate cover slopes X 25 o X X I X X E 46 7493 5%
cap 5% X 65 6%
cap slopes 64 6%
Post closure cap 5% 65 6%
Post closure cap slopes ¥ X . . 52 i . 6. 1 1 64 6%
Total Leachate Collected (m3/month) 2 27,279 22,378 11,399 14,627 3,799 24 3,856 10 5,169 118,593

Lucas Heights 1 landfill (average) 8,370 7,560 8,370 8,100 8,370 8,100 8,370 8,370 8,100 8,370 8,100 8,370 98,550

Harringtons quarry

Rainfall into Pond m 14,027
E From Pond m: 1,058 74 866 376 301 376 294 773 934 1,000 1173 8,666
Net Leachate Generation m: 12583 391 51,114 .039 24,657 13,098 8,988 12,351 8,641 8,309 13,767 227,980
Feacha(e treatment capacity 26,970 360 26,970 ,970 26,100 26,970 26,970 26,100 26,970 26,100 26,970 317,550
Required i 0 031 39,175 186 19,743 5,872 0 0
[Operationat volume (m3) 0 5,031 17,500 500 17,500 5872 0 0 0
Operational volume (%) % 86% 100% 100% 100% 34% % % % % %
Emergency volume (m3) [ 9,230 3,686 2243

volume %

[Cell 5.3 excavation catchment generatior
G 300 310
Sewer dispos: 36,000 37,200 438,000
i 27,601 23,433
[Containment in excavation (assume empty at start of year)
50 - Phase 1 14/09/2015
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Lucas Heights WMF - 10% AEP year

10% AEPyear (1988) for Phase 1 @

LANDFILL GENERATION
Tip face 2500 m2 |
Daily cover 10,000 m2
Existing cap 29 416,608 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 340,348 m2
Intermediate cover slopes 161,633 m2
New final cap 5% - om2
New final cap slopes - om2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION
Lucas Heights 1 landfill (average) 332 malday
Harringtons quarry 20 malday
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 870 kL/d
Assumed leachate disposal rate (kLiday 1200 ki/d
N Annual Total
Parameter | January | February | March | April | May | June | July | August | September | October | November | December T 5] Percent |

Evaporation (from BOM)
ration

vapo|
.0 0.0 0.0 X 0. X 0 X 0. 0. 0 0 0%
Daily covel 134 1391 40, X 51! I ) X 36 22 363 3634 28%
Existing cap 2% 58 176. 45 56. 4 30, 8.6 359 149600 2%
Existing cap 10% 6.5 208. 551 g 69. X 7 X 391 11 436 15751 33%
Stripped cap 20.4 X i 2231 60. Z 76 g X X 60 32. 564 11287 43%
iate cover 5% 2. . X 277. 74 g 92. £ g X 77 42.4 713 242825 54%
iate cover slopes 29, X 292 79. 10 98.1 E I X 83 46. 761 122925 58%
cap 5% 1 284 67 g 87.7 X X X 44, 29. 555 42%
cap slopes 6 285 68. g 88.1 X B X 445 29 558 42%
Post closure cap 5% . 4 X 268. 75. g 79.9 X X X 405 29. 556 42%
Post closure cap slopes X 2 268. 76. 80.4 X 5 X 414 30.1 562 43%
Total Runoff A4 75,484 55,728
iate cover 5% 67. 0 . 60. 8. 44, 82.4 499 169820 38%
iate cover slopes 67. E . 60 1 7. 42. 73. 484 78282 37%
5% . 5 4 24, 56. 92 689 52%
cap slopes 87. 73. 7 59 4 23, 56. 92. 685 52%
Post closure cap 5% 87. 69. 52.0 56. L 56. 23, 55. X . 92. 682 52%
Post closure cap slopes L 56. 23 55. X X 92. 678 52%
Total Evapotranspiration 1 559,996

cap 1 80 22.1 11 1 4 227 4547 17%

jate cover 5% ¥ - X E 2 X X X 131 g 104 119 40655 9%

ate cover slopes 1 X d X 1 X 132 I 85 13755 6%

cap 5% 67 5%

cap slopes 64 5%
Post closure cap 5% 67 5%
Post closure cap slopes ¥ E I 1 X I X i X 5 . K 65 5%
Total Leachate Collected (m3/month) 2,740 2,999 5,826 21,642 23577 41,865 13,588 9,299 9,567 12,922 7,668 23,085 196,776

Lucas Heights 1 landfill (average) 10,286 9,290 10,286 9,954 10,286 9,954 10,286 10,286 9,954 10,286 9,954 10,286 121,105

7,300

Harringtons quarry

Rainfall into Pond m 1157 1151 655 5,495 1581 616 1877 1,560 18,175
E From Pond m 1,198 983 870 498 405 397 426 1,014 9,651
Net Leachate Generation m: 13,604 15,018 16517 37.192 55,650 52,638 25,944 34,537 333,704
Feacha(e treatment capacity 26,970 24,360 26,970 26,100 26,970 26,100 26,970 26,970 317,550
Required i 0 0 0 11,092 39,781 66,319 65,293 49,317
[Operational volume (m3) 0 [ 0 11,092 17,500 17,500 17,500 17,500
Operational volume (%) % % % 63% 100% 100% 100% 100%
Emergency volume (m3) [ 9,230 9,230 9,230 9,230
Emergency volume (%) % % % 0% 100% 100% 100% 100%

39,589 38,563 22,587

Leachate level fluctuation

10,147

Cell 5.3 excavation catchment generatior .
G collection syster 930 900 930 900 930 930
[Sewer disposal capaci 37,200 36,000 37,200 36, 37,200 37,200 438,000
capacity for disposal to sewer (m3/month) 16,506 20,683 9,900 10,230 9,900 10,230 10,230
[Containment in excavation (assume emply at start of year) (m3) 0 0 20,064 18,343 11,679 11,506 0
90 - Phase 1 14/09/2015
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Lucas Heights WMF - 50% AEP year

50% AEP year (2008) for Phase 5

LANDFILL GENERATION
Tip face 2500 m2
Daily cover 10,000 m2
Existing cap 29 165,296 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 272,611 m2
Intermediate cover slopes 244,923 m2
New final cap 5% 255,890 m2
New final cap slopes 49,916 m2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION

Lucas Heights 1 landfill (average) 270 ma/day
Harringtons quarry 15 malday
Groundwater collection system 10 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT

(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%

Pan Evaporation Percentage - autumn, spring 80%

Pan Percentage - summer 90%
DISPOSAL

Assumed leachate treatment rate (kL/day) 870 kL/d
Assumed leachate disposal rate (kLiday 1200 ki/d

I Parameter

[y | iy | v | ron ]

May

Rainfall (2008}

31

28

31

30

31

31

31

Rainfall Days

Evaporation (from BOM)

355.0
2.

X 0.0 0.0 0.0 X .0 .0 0.0 0 0 0%

Daily cover 1 128, 14.2 37. 10. 8 7 X 255 2547 25%

Existing cap 2% 163. 8.7 37. 1 i 4 242 39929 24%

Existing cap 10% i 200. 11! 6. . 4 3 301 10884 30%

Stripped cap 3 200. . 23.4 58 3 156 7 X 392 7848 39%

jate cover 5% 5 245, 131 X 72. .2 24.2 13! 495 135027 49%

ate cover slope 1 250. 14.7 4 76. 254 4. 526 128707 52%

ap 5% 252. 1 54. 332 84851 33%

cap slopes 253. 8 55. 334 16674 33%

Post closure cap 5% 243. 5 50. 342 0 34%

Post closure cap slopes B 242.2 d 5 51 X 1 X 343 0 34%
[Total Runoff m3/month 15281 247,559 7,782 21,691 64,704 2,522 14,911 4252 2 426,467

434 62. 59.7 29, 2 42. 44.4 33. 25, 65. 525 1312 52%

Daily cover 28 47. 55.4 17. 336 26 15, 28. 364 3635 36%

Existing cap 2% 52 69. 58 51 55.6 33. 29, 73. 604 99875 60%

Existing cap 10% 52 69. 58 49. 537 34. 29 72. 602 21746 59%

d cap 39 58 58 28 6. 291 23 50. 471 9425 46%

jate cover 5% 5. 58 57. 27 38. 31. 18! 48, 445 121604 24%

ate cover slopes 57. . 57. 25 38. 28. 20. 8. 247 100432 24%

cap 5% 69. 58. 57. L 52. 58. 344 22. 629 161067 62%

cap slopes 69. 58. 57. 7 53! 57. 34. 22. 628 31322 62%

Post closure cap 5% 69. 58. 55. 1 . 47. 52. 39. 381 630 0 62%

Post closure cap slopes L 69. 59. 55.5 .0 4 3 28, 52. 39. 37.1 627 0 62%
[Total Evapotranspiration m3/month 51,265 67,221 46,930 61,298 34,509 48,359 37,262 40,904 50,104 33,729 23726 2 559,418

10.1 132, 129, 38.9 50. 29.8 14. 18.5 6 .7 487 1217 48%

Daily cover 85. 92. 27. 49. 10.7 18 22.7 7 40. 39 3961 39%

Existing cap 2% 18 89. 19. 177 29218 17%

Existing cap 10% 12, 59. X 14 g 118 4261 12%

Stripped cap 2. 3 4 23! 131 151 3022 15%

jate cover 5% 38. 10, X 73 20024 7%

ate cover slopes 25 o 46 11354 5%

cap 5% 65 16514 6%

cap slopes 64 3217 6%

Post closure cap 5% 5 Z 65 0 6%

Post closure cap slopes . ¥ X X . . 52 X . 6. 1 1 64 0 6%
Total Leachate Collected (m3/month) 3,756 23,832 21,565 6,918 7,193 11,435 3,180 2,195 4,608 2,071 1,028 5,008 92,788

Lucas Heights 1 landfill (average) 8,370 7,560 8,370 8,100 8,370 8,100 8,370 8,370 8,100 8,370 8,100 8,370 98,550
Harringtons quarry 465 420 465 450 465 450 465 465 450 465 450 465 5,475
Rainfall into Pond m 912 4,906 767 1,276 181 1,781 840 401 717 632 677 937 14,027
E From Pond m: 1,058 774 866 541 376 301 376 294 773 934 1,000 1173 8,666
Net Leachate Generation m: 12,446 5.944 0,301 16,202 15,833 21465 12,479 10,937 13,103 10,603 9,256 13,607 202,175
Feacha(e treatment capacity 26,970 4,360 6,970 26,100 26,970 26,100 26,970 26,970 26,100 26,970 26,100 26,970 317,550
Required i 1,584 4,915 5,017 0 [ [ 0 0 0 0
[Operationat volume (m3) 1,584 4,915 5,017 0 0 0 0 0 0 0
Operational volume (%) 66% 85% 29% % % % % % % %
Emergency volume (m3) 0 0 0

volume % %

FILE: LH2_Leachate_WaterBalance_v6_870.xlsx

Cell 5.3 excavation catchment generatior
G 310 310 300 310 300 310
[Sewer dispos: 37,200 37,200 36,000 37,200 36,000 37,200 438,000
i 24,721 26,263 22,897 26,597 26,744 23,593
[Containment in excavation (assume emply at start of year) 0 0 0 0 0 0
50-Phase 5
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Lucas Heights WMF - 10% AEP year

10% AEP year (1988) for Phase 5

LANDFILL GENERATION
Tip face

2500 m2
Daily cover 10,000 m2
Existing cap 29 165,296 m2
Existing cap 10% 36,147 m2
Stripped cap 20,000 m2
Intermediate cover 5% 272,611 m2
Intermediate cover slopes 244,923 m2
New final cap 5% 255,890 m2
New final cap slopes 49,916 m2
Post closure cap 5% - om2
Post closure cap slopes - om2
OTHER GENERATION
Lucas Heights 1 landfill (average) 332 malday
Harringtons quarry 20 malday
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area 75,900 m2
CONTAINMENT
(Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume 0.4 volivol
Cell 5.3 excavation containment area 3530 m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 870 kL/d
Assumed leachate disposal rate (kLiday 1200 ki/d

Parameter

e | || o

April

| August |Septemher|

Annual Total
oraner | Nevemver | oecemer |2 od 7

Percent I

28

31

31

30

31

30

Evaporation (from BOM)
ration

vapo|

Total Runoff

2 X X X X B
iate cover 5% 2. 277. 74 g 92. 77 42.4 713 194497 54%
iate cover slopes 29, d 292 79. 10 98.1 83 46. 761 186269 58%
cap 5% 1 284 67 87.7 44, 29. 555 142045 42%
cap slopes 6 285 68. 88.1 445 29 558 27862 42%
Post closure cap 5% 4 268. 75. 79.9 405 29. 556 0 42%
Post closure cap slopes 2 268, 76. 80.4 414 30.1 562 0 43%

Total Evapotranspiration

iate cover 5% 67. 60. 1 44, 82. 499 136022 38%

iate cover slopes 67. 60 1 42. 73 484 118621 37%

ap 5% . 5 A 4 56. 92. 689 176398 52%

cap slopes 87. 73. 7 59 4 56. 92. 685 34102 52%

Post closure cap 5% 87. 69. 52.0 56. L 551 . 92. 682 0 52%

Post closure cap slopes 1L 55. X .8 92. 678 0 52%
i 4 52,260 24,872 37,344 89,956 613,317

cap 1 80. 22.1 11! .4 227 4547 17%
iate cover 5% 2 13. 10. 119 32563 9%
iate cover slopes 1 1 13.2 85 20843 6%
cap 5% 67 17024 5%
cap slopes 64 3207 5%
Post closure cap 5% 3 67 0 5%
Post closure cap slopes N L y . T I . g . 5 y 7 65 0 5%
Total Leachate Collected (m3/month) 3,980 5,854 2,043 21,147 28,852 20,760 9,525 5,621 10,029 8423 8595 15,121 141,951
Lucas Heights 1 landfill (average) 10,286 9,290 10,286 9,954 10,286 9,954 10,286 10,286 9,954 10,286 9,954 10,286 121,105
Harringtons quarry 620 560 620 600 620 600 620 620 600 620 600 620 7,300
Rainfall into Pond m 1157 1151 655 5,495 1581 616 1877 377 1681 0 ,025 1,560 18,175
E rom Pond m 1,198 983 870 498 405 397 426 615 | 800 1416 ,029 1,014 9,651
Net Leachate Generation m: 14,844 15,873 14,734 36,698 40,934 31534 1,882 16,289 1,463 17,912 20,145 26,573 278,879
Feacha(e treatment capacity 26,970 24,360 26,970 26,100 26,970 26,100 6,970 26,970 6,100 26,970 26,100 26,970 317,550
Required i 0 10,598 24,562 29,99 4,907 14,227 589 532 0
[Operational volume (m3) 0 10,598 17,500 17500 | 17,500 14,027 589 532 0
Operational volume (%) % 61% 100% 100% 81% 55% 3% % %
Emergency volume (m3) [ 7,062 7,407 [ 0 [
Emergency volume (%) % % % 0% 77% 80% 0% 0% 0% % %
0 [ 0 [

Leachate level fluctuation

[Cell 5.3 excavation catchment generatior
G collection systerr

Sewer disposal capaci
[ ity for disposal to sewer

10,147

[Containment in excavation (assume empty at start of year)

930 900 930
37,200 36,000 37,200 438,000
m3/month) 15,356 22,466 9,900 10,230 10,230 15,324 10,627
(m3) [ 0 20,064 18,343 11,679 11,596 0 0

FILE: LH2_Leachate_WaterBalance_v6_870.xlsx

90 - Phase 5

14/09/2015



Lucas Heights WMF - 50% AEP year

50% AEP year (2008) for final cover scenaric

LANDFILL GENERATION
Tip face - m2 |
Daily cover - om2
Existing cap 29 138,000 m2
Existing cap 10% - om2
Stripped cap - om2
Intermediate cover 5% - m2
Intermediate cover slopes - om2
New final cap 5% 396,842 m2
New final cap slopes 357,044 m2
Post closure cap 5% 99,658 m2
Post closure cap slopes 139,026 m2
OTHER GENERATION
Lucas Heights 1 landfill (average) 270 ma/day
Harringtons quarry 15 malday
Groundwater collection system 10 m3/day
Cell 5.3 excavation catchment area - m2
CONTAINMENT
Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume: 0.4 volivol
Cell 5.3 excavation containment area m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 870 kL/d
Assumed leachate disposal rate (kLiday 1200 ki/d

: Annual Total
| Parameter | January | February | March | April | May | June | July | August | ‘September | October | November | December T 5] Percent |

Rainfall (2008}

31 28 31 30

31

31

31

Rainfall Days

Evaporation (from BOM)

355.0
2.

3 . I 3 X
jate cover 5% 5 245, 131 72. .2 24.2 13! 495 0 49%
ate cover slope 1 250. 14.7 4 76. 254 4. 526 0 52%
ap 5% 252. 0. 54. 332 131589 33%
cap slopes 253. 0. 55. 334 119271 33%
Post closure cap 5% 243 i 50. X 342 34067 34%
Post closure cap slopes i 2422 1. 51 X X 1 X Y 8 343 47632 34%
[Total Runoff m3/month 1485 271293 258 0 58.723 3.2 131 3,888 18 212 13,977 365,893
434 62. 59.7 29, 2 42. 44.4 33. 25, 65. 525 0 52%
Daily cover 28 47. 55.4 17. 336 26 15, 28. 364 0 36%
Existing cap 2% 52 69. 58. 51 55.6 33. 29, 73. 604 83382 60%
Existing cap 10% 52 69. 58. 49. 537 34. 29 72. 602 0 59%
d cap 39 58 58. 28 46, 29, 23 50. 471 0 46%
jate cover 5% 5. 58 T 57. 27 38. 31. 18! 48, 445 0 24%
ate cover slopes 57. . 57, 25 38. 28. 20. 8. 247 0 24%
cap 5% 69. 58 57, 52. 58. 4.4 22. 629 249788 62%
cap slopes 69. 58 57, 7 53! 57. 4, 22. 628 224045 62%
Post closure cap 5% 69. 58 55. T X 47. 52. 9. 38, 630 62825 62%
Post closure cap slopes 69. 59. 55.5 .0 4 3 28, 52.3 9. 37.1 4. 627 87237 62%
[Total Evapotranspiration m3/month 71,255 78,791 65,006 64,827 48579 51,945 52,670 58,408 63624 20,072 30,045 82,057 707,279
10.1 132, 129, 38.9 50. 29.8 14. 18.5 6 .7 487 0 48%
Daily cover 85 92. 27, 49. 10.7 18, 22.7 7 40. 39 0 39%
Existing cap 2% 18 89. 19. 177 24393 17%
Existing cap 10% 12, 59 14 g 118 0 12%
Stripped cap 42. 3 23! 131 151 0 15%
ate cover 5% 38. 10, 4 73 0 7%
ate cover slope 25 o 46 0 5%
cap 5% 65 25611 6%
New final cap slopes 64 23014 6%
Post closure cap 5% 5 Z 65 6505 6%
Post closure cap slopes B X X . X 52 . 6. 1 64 8892 6%
Total Leachate Collected (m3/month) 9 7,637 18,780 5,693 8,494 8,716 6,663 5,934 5247 6,138 2,961 2 88,415

Lucas Heights 1 landfill (average) 8,370 7,560 8,370 8,100 8,370 8,100 8,370 8,370 8,100 8,370 8,100 8,370 98,550
Harringtons quarry 465 420 465 450 465 450 465 465 450 465 450 465 5,475
Rainfall into Pond m 912 4,906 767 1,276 181 1,781 840 401 717 632 677 937 14,027
E From Pond m 1,058 774 866 541 376 301 376 294 773 934 1,000 1173 8,666
Net Leachate Generation m: 15,259 19,749 27,516 14,978 17135 18,746 15,962 14,675 13,741 14,671 11,188 14,181 197,801
Feacha(e treatment capacity 26,970 24,360 26,970 26,100 26,970 26,100 26,970 26,970 26,100 26,970 26,100 26,970 317,550
Required i 0 546 0 0 0 0 0
[Operationat volume (m3) 0 0 46 0 0 0 0 0 0
Operational volume (%) % % 3% % % % % % % % % %
Emergency volume (m3) 0

volume % % % %

FILE: LH2_Leachate_WaterBalance_v6_870.xlsx

Cell 5.3 excavation catchment generatior
G 310 310 300 310 300 310
[Sewer dispos 37,200 37,200 36,000 37,200 36,000 37,200 438,000
i 21,238 22,525 22,259 22,529 24,812 23,019
[Containment in excavation (assume emply at start of year) 0 0 0 0 0 0
50 - final
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Lucas Heights WMF - 10% AEP year

10% AEP year (1988) for final cover scenaric

LANDFILL GENERATION
Tip face

- m2
Daily cover - om2
Existing cap 29 138,000 m2
Existing cap 10% - om2
Stripped cap - om2
Intermediate cover 5% - m2
Intermediate cover slopes - om2
New final cap 5% 396,842 m2
New final cap slopes 357,044 m2
Post closure cap 5% 99,658 m2
Post closure cap slopes 139,026 m2
OTHER GENERATION
Lucas Heights 1 landfill (average) 332 malday
Harringtons quarry 20 malday
Groundwater collection system 30 m3/day
Cell 5.3 excavation catchment area - m2
CONTAINMENT
Operational containment capacity 17,500 m3
Emergency containment dam capacity 9230 m3
Operational containment surface area 11,500 m2
Operational containment basal area 4,500 m2
Operational containment catchment area 13,820 m2
Initial Pond Volume: 0.4 volivol
Cell 5.3 excavation containment area m2
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Percentage - summer 90%
DISPOSAL
Assumed leachate treatment rate (kL/day) 870 kL/d
Assumed leachate disposal rate (kLiday 1200 ki/d

Parameter

]

April

August | September |

Annual Total
oraner | Nevemver | oecemer |2 od 7

Percent I

Evaporation (from BOM)
ration

vapo|

iate cover 5%

Total Runoff

7. X I 1

iate cover slopes 9. d 98.1 70. 83 761 0 58%

cap 5% 1 87.7 30, 4 555 220287 42%

cap slopes 6 88.1 31 4. X 558 199291 42%

Post closure cap 5% 4 79.9 36 0. 29. 556 55441 42%

Post closure cap slopes 2 80.4 37. 1. 30.1 562 78085 43%
1 93,257 6: 602,659

iate cover 5% 8 44, E 499 38%

iate cover slopes 7 42. 73 484 0 37%

5% 24 56. 92. 689 73563 52%

cap slopes 23 56. 92. 685 44572 52%

Post closure cap 5% 23 551 92. 682 7994 52%

Post closure cap slopes 23 55. X X 92. 678 94217 52%
Total Evapotranspiration 25,077 63,171 46,912 48,303 104,593 770,296

Existing cap 10% 3 I X

d cap 80 22.1 11 1 . 227 17%

jate cover 5% 29 131 104 119 9%

jate cover slope 1 1 132 85 6%

cap 5% 67 26402 5%

cap slopes 64 22940 5%

Post closure cap 5% ¥ 67 6673 5%

Post closure cap slopes ¥ E I . X I X ¥ X 5 X 65 9049 5%
Total Leachate Collected (m3/month) 5,107 5472 6313 7,062 15,328 18,507 8,564 8,101 6,485 8,192 10,849 105,728

Lucas Heights 1 landfill (average)

121,105

Harringtons quarry

7,300

Rainfall into Pond m 1157 1151 655 5,495 1581 616 1877 377 1681 0 2025 1,560 18,175
E rom Pond m; 1,198 983 870 498 405 397 426 615 800 1416 1,029 1,014 9,651
Net Leachate Generation m: 15971 15,490 17,004 22,813 27,410 29,281 20,921 18,769 17,919 17,681 17,007 22,300 242,656
Feacha(e treatment capacity 26,970 24,360 26,970 26,100 26,970 26,100 26,970 26,970 26,100 26,970 26,100 26,970 317,550
[Required i 0 0 0 440 3621 0 0 [ 0

[Operationat volume (m3) 0 0 0 440 3621 0 0 0 0

Operational volume (%) % % % 3% 21% % % % % % %

Emergency volume (m3) 0 [

Emergency volume (%) % % % % 0% 0% % % % % % %

Remaining leachate (m3) 0 [

Leachate level fluctuation

[Cell 5.3 excavation catchment generatior
G collection systerr

Sewer disposal capaci
[ ity for disposal to sewer

36,000

36,000

37,200

438,000

14,900
0

[Containment in excavation (assume empty at start of year)

/month) 14,229
[

18,081
0

37,200
19,519
0

18,903
0
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