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1. Introduction
1.1 Overview

Upper Lachlan Shire Council (Council) owns Crookwell Landfill (the site) located on Grabben
Gullen Road in Crookwell, NSW.

During April 2015, Council engaged GHD Pty Ltd (GHD) to assess the potential for, and the
feasibility of, upgrading the site to achieve the relevant recommendations contained within the
NSW Environment Protection Authority’s Environmental Guidelines: Solid Waste Landfills,
Second Edition (2016).

The assessment identified three potential options for the site:

1. Close the landfill as soon as possible

2. Continue filling of the site with conservative extension

3. Continue filling at the site with maximised footprint area

The assessment concluded that should Council wish to continue landfilling operations at the
site, additional works were required to manage the ongoing environmental performance of the
site.

GHD received advice from Council during October 2015 that Council wished to continue
landfilling operations at the site in accordance with the option three scenario above. As such,
Council retained GHD during December 2015 to undertake the following works for the site:

 Develop preliminary staging plans

 Develop a surface water management plan

 Develop a leachate management plan (this ‘LMP’)

 Develop a landfill gas risk assessment.

1.2 Purpose of this plan

The purpose of this LMP is to:

 Document relevant information associated with leachate management at the site,
including relevant regulatory requirements

 Estimate and document potential leachate generation quantities at the site

 Identify proposed leachate management measures for the medium to long-term future of
the site and present associated conceptual plans.

1.3 Reliance

A number of documents were obtained, reviewed and relied upon for the purposes of preparing
this LMP. These documents included:



 CMPS&F Pty Ltd (1998) Landfill Environmental Management Plan for Crookwell Waste
Depot

 Egis Consulting Australia (1999) Report on Hydrological Investigation of the Crookwell
Landfill

 GHD (2015a) Feasibility Study Crookwell Landfill
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 GHD (2015b) Stormwater Management & Conceptual Drainage Design

 GHD (2016a) Crookwell staging plans - sketches SK010 to SK018

 GHD (2016b) Crookwell staging plans - preliminary quantities

 NSW Environment Protection Authority (2015) Environmental Protection Licence 6054
(EPL)

 Upper Lachlan Shire Council (2010) Local Environment Plan 2010

 Upper Lachlan Shire Council (2016) Responses to GHD Requests / Queries on Council’s
Photographs and Email dated 12 February 2016

The following guidelines and standards were considered:

 NSW Environment Protection Authority (2016) Environmental Guidelines: Solid Waste
Landfills Second Edition, 2016 (henceforth referred to as ‘the NSW Landfill Guidelines)

1.4 Limitations

This plan has been prepared by GHD for the Upper Lachlan Shire Council and may only be used and
relied on by the Upper Lachlan Shire Council for the purpose agreed between GHD and the Upper Lachlan
Shire Council as set out in Section 1.2 of this plan.

GHD otherwise disclaims responsibility to any person other than the Upper Lachlan Shire Council arising
in connection with this plan. GHD also excludes implied warranties and conditions, to the extent legally
permissible.

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

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

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

GHD has prepared this plan on the basis of information provided by the Upper Lachlan Shire Council 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 plan which were caused
by errors or omissions in that information.

The opinions, conclusions and any recommendations in this plan are based on information obtained from,
and testing undertaken at or in connection with, specific sample points. Site conditions at other parts of the
site may be different from the site conditions found at the specific sample points.

Investigations undertaken in respect of this plan are constrained by the particular site conditions, such as
the location of buildings, services and vegetation. As a result, not all relevant site features and conditions
may have been identified in this plan.

Site conditions (including the presence of hazardous substances and/or site contamination) may change
after the date of this Plan. GHD does not accept responsibility arising from, or in connection with, any
change to the site conditions. GHD is also not responsible for updating this plan if the site conditions
change.
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2. Existing environment
2.1 Site location and lots

The site is located on Grabben Gullen Road, Crookwell NSW and is formally identified as Lot
No. 1 DP 332252.

The site has a total area of approximately 7.7 hectares (77,000 m2) and is bordered by:

 Bushland and Grabben Gullen Road to the north with farmland and isolated rural
residential properties beyond

 Farmland/bushland to the east

 Farmland/bushland to the south

 Grabben Gullen Road to the west with farmland/bushland beyond

Further details on the location, approximate boundary and environmental setting of the site are
provided on Sketch SK010 contained in Appendix A.

2.2 Approvals, licenses and notices

2.2.1 Development consent

Due to the length of time that the site has been operational (since 1962), GHD understand that
formal development consent for the site does not exist and that the site operates under pre-
existing use rights.

2.2.2 Environment Protection Licence (EPL)

Waste disposal operations at the site are licensed under Environment Protection Licence (EPL)
No. 6054 as issued by the NSW Environment Protection Authority (NSW EPA).

This EPL contains a range of management, monitoring and reporting conditions designed to
ensure that waste disposal operations cause minimal impact on the local environment and
community.

The EPL outlines the current leachate monitoring and management requirements for the site.as
follows. Further details are provided in Section 3.

2.3 Topography

It is understood that the site is situated on the western flank of the Crookwell River valley,
approximately 2 km upstream of Crookwell, and 2.5 km west of the river. The current elevation
of the site ranges between approximately 990 mAHD and 1000 mAHD as shown on the
drawings contained in Appendix A.

Waste disposal operations have disturbed the original natural topography, which is believed to
have comprised gently sloping land falling towards the middle of the site and eastwards towards
the Crookwell River.

The surface created by the waste disposal operations varies in shape and slope. A slope
analysis previously undertaken by GHD (GHD, 2015a) identified that large parts of the eastern
and western batters were over steepened and exceeded slopes of 1(V):3(H). It is understood
that Council is currently undertaking works to reduce the steepness of these slopes to 1(V): 4(V)
to provide batters that are stable in the long term and capable of supporting a landfill cap.
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It is noted that GHD has recently developed staging plans for the reshaping and future filling of
the site (GHD, 2015b). These are contained in Appendix A.

2.4 Soils and geology

The site is understood to be located within the Taralga soil landscape, which consists of
plateaux or valleys of gently undulating to undulating rises. The Taralga soil landscape is
understood to be associated with weathering of basalt plateaux. Typically, soils in this
landscape consist of Kraznozems and Xanthozems on crests, Chocolate soils on sideslopes
and Prarie soils on footslopes.

GHD understands that the site is underlain by sediments of an undifferentiated sequence of
Ordovician age. The sediments are of an intermediate-deep marine origin, which have
undergone low-grade metamorphism. These rocks consist of black and grey slate and phyllite
with greyish to olive, muddy, fine to medium quartzose sandstone. The sandstone frequently
exhibits graded bedding and may be classed as a subgreywacke. The sequence is of an
unknown thickness.

Furthermore, it is understood that:

 The Crookwell area is characterised by the presence of basalt and dolerite extrusive
igneous rocks that are also found in the central Lachlan valley

 That the area around the site is a zone of intense deformation comprised of isoclinally
folded and cleaved material, frequently turned over with small scale folds

Available site specific information suggests that the soils at the site are variable in composition
and consist of a mixture of clay, gravel, silt, sand and peat (location dependent). Furthermore,
this information suggests that these soils are variable in thickness (from 0 metres to
approximately 1 m thick) and are underlain by weathered slate/phyllite bedrock (which become
more competent/stronger with depth).

2.5 Hydrogeology

2.5.1 Groundwater

Standing water level data obtained from groundwater monitoring bores at or within the site
boundary by GHD on 8 August 2016 are summarised in Table 1 below. The location of these
groundwater monitoring bores are shown on Sketch SK010 contained in Appendix A.

Table 1 Summary of groundwater level monitoring data (from 08/08/2016)

Well
Casing upstand

above ground level
(m)

Depth to water
(mbtoc) (1)

Base of well
(mbtoc)

Depth to water
below ground
level (mbgl) (2)

MW1 0.7 0.03 9.80 Above ground
MW2 0.56 1.80 11.20 1.24
MW4S 0.68 0.37 7.40 Above ground
MW4D 0.62 0.80 1.50 0.18

The data in Error! Reference source not found. indicates that the groundwater table at or
within the site boundary varies between being above the prevailing ground levels to up to 1.24
m below the prevailing ground levels at the groundwater monitoring bores. It is noted that these

1 metres below top of casing
2 metres below ground level
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groundwater levels may not indicate typical long term groundwater levels around the site and
may be more indicative of recent heavy and persistent rainfall during 2016.

GHD further understands that:

 A previous investigation undertaken at the site (CPMS&F, 1998) identified two water
bearing zones underneath the site as follows:

– The first water bearing zone was a shallow, impermanent zone located in the soil
profile. At that time, this system was only present in permeable soils (approximately 2
to 3 m thick) and was regarded as a type of perched aquifer. The groundwater
encountered during this investigation was located between 0.3 and 1.8 metres below
the prevailing ground level and was considered to possibly be perched on ironstone
bands located within the soil horizon

– The second and more significant water bearing zone was thought to be located in a
fractured rock aquifer representing the bedrock beneath the soil profile at a much
greater depth than the first water bearing zone. At that time, it was thought that this
groundwater was transported through the rock mass via interconnected fractures and
joints towards the east of the site in the direction of the Crookwell River (in accordance
with the prevailing local topography)

 There are two groundwater wells within 600 m of the site (3). These wells (GW703578 and
GW703579) are located to the site’s north. These wells showed several water bearing
zones at the time of monitoring, all in excess of 36 metres depth below the prevailing
ground levels

 The 1:2,000,000 Groundwater in New South Wales, Assessment of Pollution Risk Map
(1987) indicates that the investigation area is likely to be underlain by fractured rocks/all
pre-Permian rocks, mainly igneous and metamorphic rocks, which transmit water through
an inter-connected network of joints and partings. It was classified as having moderate
potential for groundwater movement and a low salinity rendering it suitable for stock,
domestic and some irrigation purposes (i.e. 0 - 1000 mg/L)

2.5.2 Leachate

There is no recent data on the composition of leachate at the site or its relative levels within the
landfill itself. Leachate management at the site is discussed further in Section 4.

2.6 Hydrology

No formalised stormwater infrastructure is currently in place to collect and direct stormwater
generated on-site. As such, stormwater generated on the site’s eastern part currently flows in
accordance with the prevailing topography (i.e. eastwards) towards the informal leachate /
stormwater depression located on the site’s eastern boundary. From here, this stormwater
subsequently flows off-site via an intermittent watercourse towards the Crookwell River.

Stormwater generated on the site’s western part currently flows in accordance with the
prevailing topography (i.e. south easterly) towards the site’s south-eastern boundary. From
here, this stormwater subsequently flows off-site into an off-site dam.

Further details on existing stormwater management at the site is provided in later sections of
this document.

3 http:/allwaterdata.water.nsw.gov.au/water.stm accessed during March 2016
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2.7 Local climate

The climate at the site is summarised in Table 2 below, which contains weather data available
from the Crookwell Post Office Bureau of Meteorology (BOM) weather monitoring station (No.
070025) and Goulburn TAFE Bureau of Meteorology (BOM) weather monitoring station (No.
070263). The Crookwell post office and Goulburn TAFE BOM stations are approximately 3.5 km
northeast and 40 km southeast of the site respectively.

Table 2 Summary of average monthly climatic conditions for Crookwell4

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Mean maximum
temperature
(C)

26.5 25.9 23.6 18.4 13.9 10.3 9.5 11.0 14.7 18.3 21.4 25.0 18.2

Mean minimum
temperature
(C)

10.7 10.7 8.8 5.0 2.3 0.6 -0.4 0.3 2.1 4.6 6.7 9.0 5.0

Mean monthly
rainfall (mm) 69.6 54.3 58 58.5 65.9 89 84.6 89.5 74.7 76.4 65.3 66.3 858.6

Mean daily
evaporation (5)

(mm)
6.3 5.2 4.0 2.5 1.6 1.1 1.2 1.9 2.8 3.9 5.0 6.1 3.5

Mean monthly
evaporation (6)

(mm)
195.3 146.9 124 75 49.6 33 37.2 58.9 84 120.9 150 189.1 1263.9

From the data in Table 2, it can be seen that:

 Mean monthly rainfall is variable throughout the year, with rainfall being highest during
June to August and lowest during February to April

 Mean monthly evaporation is lowest during the months of May to August and highest
during the months of November to February

 The annual mean monthly evaporation (1263.9 mm) far exceeds the annual mean rainfall
(858.6 mm)

 Mean monthly evaporation exceeds mean monthly rainfall between September and April

 Mean monthly rainfall exceeds mean monthly evaporation between May and August

 Mean maximum temperature is highest during the months of November to March
(between 21.4oC and 26.5oC)

 Mean minimum temperature is lowest during the months of June to August (between
- 0.4oC and 0.6oC)

2.8 Waste types, footprint and quantities received

Only relatively limited information is available in relation to the types of waste landfilled at the
site. This information suggests that a variety of materials may have been landfilled at the site
including:

 Earthen fill materials (for example soil and rocks)

 Municipal solid waste (MSW)

4 4 Data for mean maximum temperature, mean minimum temperatures and mean monthly rainfall obtained from Crookwell Post
Office BOM station, accessed 27 February 2016 (1916 to 1975 data for mean maximum and minimum temperatures, 1883 to
2016 data for mean monthly rainfall).

5 1968 to 2016 data for evaporation obtained from Goulburn TAFE BOM station, accessed 27 February 2016. This data was
used as the Crookwell Post Office BOM station does not record evaporation data.

6 Mean daily evaporation multiplied by days in month
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 Commercial and industrial waste (C&I)

 Construction and demolition waste (C&D)

 Agricultural waste

 Special waste including animal carcasses, stabilised biosolids and asbestos

The available information suggests that the majority of waste landfilled at the site to date is
municipal solid waste.

The current waste footprint at the site as estimated by GHD is shown on the staging plans in
Appendix A. This waste footprint is approximately 3.5 ha in area (350,000 m2). It is noted that
this footprint is indicative only and requires further confirmation.

It is noted that a minor area of waste deposition had previously occurred outside the northern
boundary of the site in the adjacent road reserve. GHD understands that this material was
removed and placed on-site during early 2016.

Detailed records of the waste types and quantities landfilled at the site are not available for all
years of operation. However, data is available for 5 recent financial years7. This data is
summarised in Table 3.

Table 3 Annual waste quantities (2010/11 to 2014/15)

Financial
Year
Ending
(FYE)

Waste quantities (tonnes)
Total

received
(tonnes)

Materials
transported
offsite for
recovery
(tonnes)

Total
waste

landfilled
(tonnes)

MSW C&I C&D

2010/11 2,649 26 285 2,960 77 2,882

2011/12 2,375 27 362 3,116 68 3,048

2012/13 2,621 27 325 2,972 242 2,730

2013/14 2,725 28 283 3,036 233 2,803

2014/15 2,975 28 94 3,097 217 2,880

Average 2,669 27 270 3,036 167 2,869

Table 3 identifies that:

 The majority of waste deposited at the site (at least in recent years) has been MSW, with
only relatively minor quantities of C&I and C&D wastes deposited

 The quantities of deposited waste have been relatively stable (as least in recent years) at
around 3,000 tonnes per annum.

GHD previously estimated that a total quantity of approximately 135,000 m3 of waste was
present at the site (GHD, 2015). This estimate excluded the animal carcass trench and
asbestos pit areas and assumed that no excavation had been undertaken at the site beneath
the existing bulk waste mass.

7 It is noted that the site does not have a weighbridge, so these quantities are based on vehicle counts.
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2.9 Waste placement, compaction and covering

GHD understands that all waste landfilled at the site has been placed in layers and compacted
using typical landfilling equipment, including a landfill compactor and/or dozer.

It is understood that the area method of landfilling has been employed at the site to date, with
minimal trenching and subsequent filling occurring. Where trenching and subsequent filling has
occurred, it has been in limited locations and for special wastes only.

The site’s current EPL requires Council to achieve an average compaction rate of not less than
650 kg/m3 for all waste disposed of at the site.

It is understood that there have been (and continue to be) no formal requirements in relation to
cover material application at the site. It is noted that the availability of suitable cover material at the
site has been (and continues to be) limited. Council is currently undertaking additional on-site
investigations in relation to sourcing potentially suitable cover material.

Subject to its availability, Council has (and continues to) covered waste with a layer of clean fill or
similar material when filling activities have concluded for the day. It is understood that the
material type, applied thickness and timing of covering works have been (and continues to be)
variable.

2.10 Final cover layer

It is understood that no part of the site has ever been formally rehabilitated and that no formally
engineered final cover layer is present at the site.

The thickness and specification of the existing cover layer present across parts of the site is
unknown to GHD.

It is noted that GHD (2015) describes potential landfill capping options for the site.
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3. Regulatory requirements
This section details the relevant regulatory requirements with regards to leachate
management at the site.

3.1 Environment Protection Licence

The primary document that regulates leachate management at the site is EPL No. 6054 (refer
Appendix B). This LMP has been developed with consideration of these requirements. However,
it is noted that proposed amendments to the site (decommissioning of some infrastructure,
commissioning of new infrastructure) outlined in this document will require the existing site EPL
to be revised (refer Section 7).

Specifically, this EPL contains the following conditions that are relevant to leachate
management and the preparation of this LMP:

Condition O6.2

The leachate barrier system and leachate collection system must be installed on each surface
within the premises to be used for the disposal of waste. This condition does not apply to any
surface used for the emplacement of waste before the 1 July 2000.

Condition M2.1

For each monitoring/discharge point or utilisation area specified below (Point 1 = Leachate
dam), the licensee must monitor (by sampling and obtaining results by analysis) the
concentration of each pollutant specified in Column 1. The licensee, must use the sampling
method, method of measure, and sample at the frequency, specified opposite in the other
column.

Table 4 Monitoring requirements for leachate dam as per EPL No. 6054

Pollutant Units of measure Frequency Sampling method

Total suspended
solids

milligrams per litre Quarterly Grab sample

Alkalinity (as calcium
carbonate)

micrograms per litre Quarterly Grab sample

Ammonia micrograms per litre Quarterly Grab sample

Conductivity microsiemens per
centimetre Quarterly Grab sample

Nitrate micrograms per litre Quarterly Grab sample

pH pH Quarterly Grab sample

3.2 NSW Landfill Guidelines

The NSW Landfill Guidelines provides guidance and outlines the minimum standards for the
environmental management, which includes leachate management, of landfills in NSW. These
include a mix of design and construction techniques, effective site operations, monitoring and
reporting protocols, and post-closure management.

The guidelines specify the following required outcomes in relation to leachate storage and
disposal:
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 Collected leachate must be stored in appropriately sized dams or tanks and disposed of
so as not to cause environmental harm

 There must be sufficient leachate disposal capacity to prevent the build-up of leachate
and an increase in the risks of water pollution and offensive odours

 Untreated leachate must not be disposed of to off-site water or land, used for dust
suppression, or used to supply the water needs of any process conducted at the landfill,
such as composting
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4. Existing leachate management
measures
This section details the existing leachate management measures at the site.

4.1 General

At present, the site is unlined and has no engineered leachate collection and conveyance
systems. It is noted that no areas of the site have yet been final capped.

4.2 Minimisation

The availability of appropriate materials for landfill cover and capping purposes is limited (both
on-site and from typical waste deliveries), however GHD understand that the following
measures are implemented to minimise leachate generation at the site:

 Landfilled waste is compacted following placement and covered when appropriate cover
materials are available

 Intermediate cover material is placed on areas of waste that will be exposed for an
extended period of time (> 90 days, but not yet final capped) when appropriate cover
materials are available

 Where possible, clean stormwater is diverted away from landfilled areas which have not
yet reached their final levels and grades

 Daily and intermediate covered areas are generally sloped to encourage runoff

Currently no final capping has been constructed at the site. Some existing landfill batters need
to be re-profiled to allow final capping to be placed.

4.3 Collection and containment

Currently, no leachate is collected at the site and no engineered liner or leachate collection and
conveyance system is in operation at the site.

Stormwater from the low spot present in the central part of the landfill area currently flows
eastwards via a concrete pipe installed through the waste mass to the informal
leachate/stormwater depression located adjacent to the eastern boundary. The composition of
this stormwater is currently unknown but it may be contaminated by landfill leachate due to its
passage through the concrete pipe (which is installed through waste).

4.4 Storage

There are no formal leachate storage measures currently utilised at the site. Some temporary
storage may occur within the waste mass itself and possibly in the informal leachate /
stormwater depression located adjacent to the eastern boundary.

4.5 Disposal

Leachate is not formally disposed of from the site. It is noted that some leachate may possibly
be lost via evaporation from the informal leachate/stormwater depression located adjacent to
the eastern boundary and/or overflow of this depression.
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4.6 Monitoring

There is currently only one leachate monitoring point described in the EPL. This is for a leachate
dam that no longer exists on-site. As such, no recent data is available on the composition or
quantity of leachate at the site.

Water monitoring data from Dam 1 (to the south of the site) and groundwater wells is available
for March 2016. This data suggests that the groundwater downstream of the site may be
impacted in a minor way by landfill leachate but that there are no apparent impacts upon the
surface water in Dam 1.
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5. Leachate management basis
This section details the basis for the leachate management strategy developed in Section
7.

5.1 General

This section details the basis for the leachate management strategy developed in Section 7.

5.2 Current performance and capacity

Based on the evaluation undertaken in the sections above, the following key issues have been
identified:

 The availability of appropriate materials for landfill cover and capping purposes is limited
(both on-site and from typical waste deliveries)

 Currently no final capping has been constructed at the site. Some existing landfill batters
need to be re-profiled to allow final capping to be placed

 Existing landfilled areas of the site are unlined and do not have a leachate collection and
conveyance system

 Leachate may be potentially being generated via directing stormwater through a concrete
pipe installed in waste

 Potential mixing of leachate and stormwater may be occurring particularly at the informal
leachate/stormwater depression

 No engineered leachate storage and/or disposal measures are currently installed at the
site

 Potential leachate migration has been identified in the groundwater monitoring bores
down-gradient of the site

 Limited leachate monitoring data is currently available

5.3 Constraints and opportunities

Constraints

 The concrete pipe installed through the waste mass that currently conveys surface water
to the east will need to be removed during future landfilling stages

 Excavation work on waste batters located along the eastern portions of the site is
required to provide stable batters for final capping and to provide space to allow for the
installation of the perimeter leachate interception trench

 The groundwater is understood to be relatively shallow on site

Opportunities

 Significant parts of the historical landfill areas can be rehabilitated and revegetated to
reduce leachate generation

 The existing informal leachate/stormwater depression can be de-commissioned and a
lined leachate collection pond constructed in its place

 New waste disposal cells can be constructed with liner systems and leachate collection
and conveyance systems
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 A leachate interception drain can be constructed around the unlined landfill areas to
collect leachate generated by these areas

 Excavation works to construct the new waste disposal cells, leachate cut-off drain and
leachate pond will provide materials that should be suitable for cover and/or landfill cap
purposes

 Average annual evaporation in the area is greater than average rainfall, and available to
facilitate evaporation from a dedicated leachate evaporation pond

5.4 Leachate generation

Leachate generation modelling (Section 6) has been undertaken to determine the requirements
of leachate disposal mechanisms at the site and to inform the direction of the site leachate
management strategy.

5.5 Ongoing site development

New landfill cells and final landform

The site is expected to continue progressive landfilling to reach the proposed final landform as
described in the staging plans (refer Appendix A).

In new areas of landfilling outside the existing waste footprint, new lined landfill waste disposal
cells will be constructed. These will contain leachate collection and conveyance systems that
will be able to be pumped to a newly constructed, lined leachate pond located adjacent to the
site’s eastern boundary.

In addition to the above, rehabilitation works will be undertaken in a progressive manner to:

 Prevent the potential generation of leachate via the concrete stormwater pipe

 Increase capture of leachate generated by the unlined areas of the site (via a perimeter
leachate interception drain connected to a new, lined leachate pond)

 Reduce leachate generation as the landfill progressively reaches its final landform (via
placement of final capping)

Pond development

The existing informal leachate/stormwater depression will be de-commissioned and a lined
leachate evaporation pond constructed in its place.

Additional stormwater containment capacity is to be developed in the same general area, as per
the site’s Surface Water Management Plan (GHD, 2016).

Materials exhumed from the works identified above will be stockpiled for use as cover and/or
capping materials as appropriate.

Leachate collection from unlined areas

Leachate in the unlined areas will be collected by a retrofitted interception trench with a
sump/pump arrangement to transfer the collected leachate into the proposed leachate pond.
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6. Assessment of leachate generation
This section details the assessment of leachate generation at the site.

6.1 General

The United States Environmental Protection Agency’s Hydrological Evaluation of Landfill
Performance (HELP) model (version 3.07, USEPA 1997) was used to assess leachate
generation via infiltration at the site (considering rainfall, evapotranspiration and stormwater run-
off).

The results of the infiltration modelling have been input into a leachate water balance, which
also considered the collection efficiency of the unlined areas (refer Section 6.3.5). The data was
analysed for the 10% Annual Exceedance Probability (AEP) rainfall (wet) year as well as the
50% AEP rainfall (median) year (the EPA standard) to determine the most appropriate method
of leachate disposal for the site.

The site’s water balance and leachate generation was modelled for a number of scenarios to
evaluate leachate management measures required over the life of the site. No historical site
data was available to check and calibrate the site’s water balance and leachate generation.

Further details are provided in the following sections.

6.2 Infiltration modelling

6.2.1 Overview

In order to further understand how the quantities of leachate generated at the site may vary over
time, GHD undertook landfill cover infiltration modelling. This modelling was completed for
various relevant cover profiles using the USEPA’s HELP model.

6.2.2 What is HELP?

HELP is a quasi-two-dimensional hydraulic model of water movement across, into, through and
out of landfills. HELP was developed to conduct water balance analysis of landfills, cover
systems and waste disposal and containment facilities. The primary purpose of the HELP model
is to assist in the comparison of design alternatives as judged by their water balances.

6.2.3 Development of HELP models

GHD used the HELP model to evaluate potential leachate generation caused by infiltration at
the site (considering rainfall, evapotranspiration and stormwater run-off) for the cover profile
types identified in Section 6.2.5.

Development of these models required the development of a number of assumptions, with two
key ones being:

 The climate data (specifically rainfall, temperature and evaporation data)

 The cover profiles (including material type and depth)

These key assumptions are discussed in more detail in the following sections.

6.2.4 Climate data

Rainfall, evaporation and temperature data was required to develop the HELP models. The
following assumptions were made in collating this data:
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 Rainfall data was taken from Bureau of Meteorology (BoM) weather station: Crookwell
Post Office (070025), approximately 3.5 km north north-east of the site. Data used from
1916 to 2015

 Temperature data was taken from BoM weather station: Crookwell Post Office (data 1916
to 2015)

 Evaporation data was taken from BoM weather station: Goulbourn TAFE Gunnedah
Resource Centre (00263), located approximately 40 km south-east of the site. This was
the closest BoM weather station to the site that had evaporation data. Data used from
1916 to 2015

 The modelling used historical climate data for the period 1916 to 2015. This data was
analysed for the 10% AEP wet year (1973: 1052 mm) as well as the 50% AEP median
year (1939: 735 mm). This period was used as it represented the most current available
data and the largest period available that didn’t require significant supplementary data
from weather stations located away from the site

6.2.5 Cover profiles

The cover profiles that were modelled for the site are detailed in Table 5. The materials were
chosen to reflect the type of material utilised, or anticipated to be utilised onsite. In defining
these capping profiles, the following assumptions were made:

 Soil types were selected based on soil and geological available at and around the site

 Daily and intermediate cover profiles were selected based on the available information at
and around the site

 Limited daily cover is used during current landfilling operations, no intermediate cover or
final cover areas currently exist

 The proposed final cover profile was selected with reference to the capping profile
contained in GHD 2015a (refer Appendix C)

 Where specific material hydraulic properties were not available, the soil characteristics for
total porosity, field capacity, wilting point, and saturated hydraulic conductivity were
selected from the HELP model default values based on the type of material
utilised/anticipated to be utilised at the site
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Table 5 Cover profiles (top to bottom)

Layer Type
Layer

Thickness
(m)

Comment

Existing/proposed daily cover profile
Daily cover 0.15 m Silty clay loam HELP default values for total porosity,

field capacity, wilting point and saturated hydraulic
conductivity (K = 4.2 x 10-7 m/s)

Existing/proposed intermediate cover profile

Intermediate
cover

0.3 m Silty clay loam HELP default values for total porosity,
field capacity, wilting point and saturated hydraulic
conductivity (K = 4.2 x 10-7 m/s)

Proposed final cover profile
Topsoil layer 0.1 m Loam HELP default values for total porosity, field

capacity, wilting point and saturated hydraulic
conductivity (K = 3.7 x 10-6 m/s)

Subsoil Layer 0.5 m Silty clay loam HELP default values for total porosity,
field capacity, wilting point and saturated hydraulic
conductivity (K = 4.2 x 10-7 m/s)

Sealing Layer 0.006 m Bentonite mat HELP default values for total porosity,
field capacity, wilting point and saturated hydraulic
conductivity (K = 3.0 x 10-10 m/s)

Seal Bearing
Layer

0.3 m Silty clay loam HELP default values for total porosity,
field capacity, wilting point and saturated hydraulic
conductivity (K = 4.2 x 10-7 m/s)

6.2.6 HELP model results

The results of HELP modelling are contained in Appendix D and a summary, as a percentage of
rainfall infiltrating through the cover profile, is included in Table 6.

Table 6 HELP model results (percentage infiltration)

Scenario
Total

rainfall
(mm)

Total
evaporation

(mm)

Tipping
face

Daily
cover –

flat – bare
– below
grade

Daily cover
– sloped –

bare –
below grade

Intermediate
cover – flat

–
revegetated

– above
grade

Intermediate
cover –
sloped –

revegetated –
above grade

Final
cover
– flat

Final
cover

–
sloped

50%
AEP
median
year
(1939)

735 1320 44% 23% 22% 23% 23% 7% 7%

10%
AEP wet
year
(1973)

1052 1140 46% 24% 23% 24% 23% 6% 6%

The results show a notable reduction in leachate generation once landfilled areas have been
capped.

6.3 Water balance modelling

6.3.1 Landfill staging

For the purposes of the leachate generation modelling, a number of different stages were
modelled to reflect the likely staging of the site until closure (refer staging plans contained in
Appendix A). The different stages were analysed to determine the peak leachate generation
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volumes for the site. Areas and grades were determined based on existing drawings and
surveys and proposed future filling plans:

 The existing unlined landfill area was estimated based on survey for the site provided to
GHD on dated 10 February 2015

 The proposed lined cell areas were estimated using the staging plans contained in
Appendix A

An active tipping face of 1,500 m2 was assumed for the modelling.

6.3.2 Stormwater run-on and run-off

The site Surface Water Management Plan (GHD, 2016) proposes measures to ensure all
surface water shall be diverted away from any area where waste is being or has been landfilled,
in accordance with EPL Condition O6.3. Therefore, it has been assumed that for all modelled
scenarios (for the purposes of the leachate water balance) stormwater will be efficiently diverted
and consequently the stormwater run-on will not impact leachate generation.

The influence of stormwater falling directly onto the footprints of the lined cells was based on the
scenario being modelled. Where landfilling is occurring below grade, it was assumed that no
run-off can occur over the footprint area. Where landfilling is occurring above grade, the quantity
of run-off was determined via modelling (based on the material properties, areas and grades).

6.3.3 Groundwater inflow

Groundwater inflow has not been considered for the leachate water balance model for the
following key reasons:

 Groundwater inflow into the new cells is expected to be minimal as they will be lined in
accordance with the NSW Landfill Guidelines

 As the site was historically filled as a “land-raise” landfill above the historical surface
contours, the prevailing groundwater levels are generally inferred to be below waste level.
Thus groundwater inflow into the unlined cells is expected to be minimal

 The proposed leachate interception trench (refer Section 5.3) will be installed above the
prevailing groundwater levels such that the groundwater inflow into these trenches are
expected to be minimal

6.3.4 Leachate collection for unlined areas

Leachate in the unlined areas will be collected by a retrofitted interception trench with a
sump/pump arrangement to transfer the collected leachate into the proposed leachate pond
(refer Section 5.5).

6.3.5 Collection efficiency in unlined areas

The lack of engineered liner or leachate collection and conveyance system for the existing
landfilled areas will impact on the collection efficiency in these areas. The collection efficiency
within the unlined areas was estimated based on the underlying geology and expected leakage
rates through these areas.

6.3.6 Existing and future leachate disposal

As discussed in Section 4.5, there is no formal leachate disposal system for the existing site
operations. However, Council are looking to augment the leachate disposal system through
construction and operation of a leachate evaporation pond.
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In the short term, Council propose to continue using spray irrigation where necessary (following
wet weather events when needed) but to limit it to the lined cell areas (where appropriately
graded) so as to contain any irrigated leachate, should it infiltrate into the landfilled waste.

6.3.7 Leachate pumping and irrigation data

No data was available on leachate management at the site to calibrate the model.

GHD recommend that Council utilise the leachate water balance model which has been
developed and collect data over time and use this data to calibrate the model to confirm that
there is sufficient available leachate storage and disposal capacity available at the site in the
future for a range of weather conditions.

6.3.8 Estimated leachate generation

The results of the leachate generation modelling is summarised in Table 7 and Table 8. Detailed
results can be found in Appendix E.

It can be seen that the highest volume of leachate expected to be generated from the landfill
occurs during the Stage 6 just prior to final capping of the entire site.

Table 7 Leachate generation modelling results – 50% AEP rainfall year

Stage Average monthly
(kL/month)

Peak month
(kL/month)

Total for year
(kL)

Stage 1 240 870 2,790
Stage 2 230 750 2,690
Stage 3 240 760 2,830
Stage 4 250 800 2,980
Stage 5 270 830 3,170
Stage 6 280 790 3,290
Final 150 260 1,740

Table 8 Leachate generation modelling results – 10% AEP rainfall year

Stage Average monthly
(kL/month)

Peak month
(kL/month)

Total for year
(kL)

Stage 1 350 580 4,130
Stage 2 330 530 3,910
Stage 3 340 540 4,070
Stage 4 340 540 4,070
Stage 5 380 580 4,480
Stage 6 390 590 4,590
Final 180 270 2,110

6.4 Leachate irrigation and storage requirements

6.4.1 Methodology

As discussed in Section 6.3.6, Council propose to construct and operate a leachate evaporation
pond, as well as continue to use spray irrigation where necessary (following wet weather events
when needed) over the lined cell areas.

In modelling the required evaporation pond volume, GHD has made the following assumptions:

 The pond is initially at 50% operating capacity

 No irrigation occurs unless the pond exceeds its 50% operating capacity
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 Irrigation occurs preferably over the lined cell areas (where appropriately graded)

 The irrigated volume of leachate over the lined cells will not add to the predicted
generated volume

6.4.2 Results and pond sizing

In determining the appropriate evaporation pond size, it is noted that given the limited site data
available, the model has not been calibrated at this stage. Thus it is possible that the modelled
predictions may be an overestimate of the volumes of leachate which may be generated at the
site.

Considering the operational stages of the landfill, the modelling identified that a leachate
evaporation pond with an operating capacity of approximately 2.75 ML was sufficient to manage
the estimated leachate generation at the site, augmented with occasional leachate irrigation.
Also if significantly wetter conditions than average occur temporary storage of leachate within
the lined cells may be needed.

Once the site is final capped, the preferred disposal method for leachate is via the leachate
evaporation pond only. The results indicate possible notable leachate volumes during post-
closure when irrigation is no longer employed. However, as previously noted the model is
uncalibrated and these may be an overestimate of the volumes of leachate which may be
generated at the site. Thus to confirm if there will be any post-closure leachate management
issues, the leachate water balance model would be regularly calibrated with the collated data to
determine if the leachate dam needs to be augmented. This calibration would occur prior to
commissioning each new landfill cell and prior to closure of the site. Any augmentation works
required would occur prior to the cell being commissioned and/or closure of the site.

6.5 Limitations

The 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 results of the HELP model tend to overestimate infiltration 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 these climates. This
under-estimation of evaporation rates tends to result in an overestimate of infiltration rates but
for the purpose of design, some conservatism in the computed infiltration flows is appropriate.
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7. Leachate management strategy
This section details the proposed leachate management strategy for the ongoing
operation and monitoring of the site.

7.1 General

This leachate management strategy was developed for the site based on the environmental and
regulatory requirements for the site, evaluating the existing leachate management measures
and consideration of the estimated leachate generation over the remaining life of the site. The
leachate management strategy described below is generally detailed in SK019 in Appendix A.

7.2 Minimisation

Effective leachate minimisation shall be attained through the following strategies:

 The size of the active face and subsequent daily cover footprint will be minimised as
practical

 Final capping will be installed on areas that have reached final levels to reduce the
portion of rainfall able to infiltrate through the cover into the waste

 Landfill development will be efficiently staged as to maximise the amount of final capped
areas in comparison to the landfill footprint

 Perimeter diversion drains will be maintained around the landfill areas, to direct site
stormwater around the landfill areas.

For further details on the proposed stormwater management strategy at the site, including
diversion and collection of stormwater on and around the landfilled areas, please consult site
Surface Water Management Plan (GHD, 2016).

7.3 Containment and collection

7.3.1 Existing unlined areas

Leachate in the unlined areas will be collected by a retrofitted interception trench with a
sump/pump arrangement to transfer the collected leachate into the proposed leachate pond.
Typical details for this trench are shown in SK019 in Appendix A.

7.3.2 Lined cells

The new landfill cells will be lined with a leachate collection system installed in accordance with
the NSW Landfill Guidelines. Each cell will drain to a sump and then pumped to the new
leachate evaporation pond.

Council will decommission the existing surface water pipe located in the centre of the landfill to
allow construction of these new cells.

7.4 Storage and disposal

Based on the results of the leachate disposal modelling, a new 2.75 ML leachate evaporation
pond will be constructed and operated at the site prior to establishment of any new lined cells.
The lining of the leachate evaporation pond shall be in accordance with the profile shown in
Appendix C. The pond shall be installed predominately above ground to mitigate potential
issues caused by the shallow groundwater table. Final levels will be confirmed during detailed
design.



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.

26 | GHD | Report for Upper Lachlan Shire Council - Crookwell Landfill, 21/25153

The conceptual layout for the proposed leachate evaporation pond can be found in SK019 in
Appendix A. Leachate collected at the site shall be stored in the pond prior to disposal.

Council shall dispose of leachate stored in the leachate pond predominately via passive
evaporation from the leachate pond. Irrigation shall also be undertaken where necessary
(following wet weather events), under the following conditions:

 Irrigation occurs preferably over the lined cell areas (where appropriately graded)

 The irrigation area will be bunded as necessary to prevent leachate migration into clean
or sediment laden surface water

Construction and operation of the leachate storage pond shall be undertaken in accordance
with the following implementation program:

 Ongoing surface water monitoring to confirm that irrigated leachate is not unacceptably
impacting on the surface water to be discharged from the site.

 Collation of leachate quantity data (including recording leachate pumped to the dam,
leachate dam volumes/levels and leachate irrigation volumes) for future calibration of the
model

Should the quality of the surface water run-off exceed the site’s water quality discharge criteria
hen Council will re-assess the continued use of leachate irrigation to determine if additional
measures are needed such as potentially ceasing irrigating untreated leachate and increasing
the size of the leachate pond.

The leachate water balance model would be regularly calibrated with the collated data to
determine if the leachate dam needs to be augmented. This calibration would occur prior to
commissioning each new landfill cell and prior to closure of the site. Any augmentation works
required would occur prior to the cell being commissioned and/or closure of the site.

Post-closure leachate disposal measures will be confirmed via the calibrated leachate water
balance prior to closure. A post-closure emergency disposal procedure shall be developed as
part of the closure plan for the site.

7.5 Monitoring

Council will expand the existing leachate quantity monitoring program to monitor leachate
collected from the new landfill cells as they are progressively filled. Council shall also record
volumes of any spray irrigation undertaken at the site, and continue to monitor leachate pond
capacity and leachate pumping quantities from the existing landfilled areas.

As discussed in Section 7.4, the collected leachate quantity data will be utilised to recalibrate
the model to confirm that there is sufficient available leachate storage and disposal capacity
available at the site in the future for a range of weather conditions. This work will provide a
robust assessment of the model predictions (and its assumptions).

Council will add an additional monitoring location at the proposed sediment pond to assess the
quality of stormwater to ensure that it is not influenced by leachate from the site’s leachate
irrigation operations.
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Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 6054

Number:

Licence Details

Anniversary Date:

 6054 

20-June

Licensee

UPPER LACHLAN SHIRE COUNCIL

PO BOX 42

GUNNING NSW 2581

Premises

CROOKWELL LANDFILL FACILITY

GRABBEN GULLEN ROAD

CROOKWELL NSW 2583

Scheduled Activity

Waste Disposal (application to land)

Fee Based Activity Scale

Waste disposal by application to land Any annual capacity

Region

Phone: 

Fax:

South East - Queanbeyan

11 Farrer Place

QUEANBEYAN NSW 2620

(02) 6229 7002

(02) 6229 7006

NSW 2620

PO Box 622 QUEANBEYAN
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Information about this licence 
  

Dictionary 

A definition of terms used in the licence can be found in the dictionary at the end of this licence. 

  

Responsibilities of licensee 

Separate to the requirements of this licence, general obligations of licensees are set out in the Protection of 
the Environment Operations Act 1997 (“the Act”) and the Regulations made under the Act.  These include 
obligations to: 

 ensure persons associated with you comply with this licence, as set out in section 64 of the Act; 
 control the pollution of waters and the pollution of air (see for example sections 120 - 132 of the Act); 
 report incidents causing or threatening material environmental harm to the environment, as set out in 

Part 5.7 of the Act. 
  

Variation of licence conditions 

The licence holder can apply to vary the conditions of this licence.  An application form for this purpose is 
available from the EPA. 

The EPA may also vary the conditions of the licence at any time by written notice without an application 
being made. 

Where a licence has been granted in relation to development which was assessed under the Environmental 
Planning and Assessment Act 1979 in accordance with the procedures applying to integrated development, 
the EPA may not impose conditions which are inconsistent with the development consent conditions until 
the licence is first reviewed under Part 3.6 of the Act. 

  

Duration of licence 

This licence will remain in force until the licence is surrendered by the licence holder or until it is suspended 
or revoked by the EPA or the Minister.  A licence may only be surrendered with the written approval of the 
EPA. 

  

Licence review 

The Act requires that the EPA review your licence at least every 5 years after the issue of the licence, as set 
out in Part 3.6 and Schedule 5 of the Act.  You will receive advance notice of the licence review. 

 

Fees and annual return to be sent to the EPA 

For each licence fee period you must pay: 

 an administrative fee; and 
 a load-based fee (if applicable). 
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The EPA publication “A Guide to Licensing” contains information about how to calculate your licence fees. 
The licence requires that an Annual Return, comprising a Statement of Compliance and a summary of  
any monitoring required by the licence (including the recording of complaints), be submitted to the EPA.   
The Annual Return must be submitted within 60 days after the end of each reporting period. See condition 
R1 regarding the Annual Return reporting requirements.  
 
Usually the licence fee period is the same as the reporting period. 
  

Transfer of licence 

The licence holder can apply to transfer the licence to another person.  An application form for this purpose  
is available from the EPA. 

Public register and access to monitoring data 

Part 9.5 of the Act requires the EPA to keep a public register of details and decisions of the EPA in relation 
to, for example: 
 licence applications; 
 licence conditions and variations; 
 statements of compliance; 
 load based licensing information; and 
 load reduction agreements. 
 
Under s320 of the Act application can be made to the EPA for access to monitoring data which has been  
submitted to the EPA by licensees. 
  

This licence is issued to:

UPPER LACHLAN SHIRE COUNCIL

PO BOX 42

GUNNING NSW 2581

subject to the conditions which follow.
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Administrative Conditions 1

What the licence authorises and regulatesA1

A1.1 This licence authorises the carrying out of the scheduled activities listed below at the premises specified 

in A2. The activities are listed according to their scheduled activity classification, fee-based activity 

classification and the scale of the operation. 

 

Unless otherwise further restricted by a condition of this licence, the scale at which the activity is carried 

out must not exceed the maximum scale specified in this condition. 

Scheduled Activity Fee Based Activity Scale

Any annual capacityWaste disposal by application to landWaste Disposal (application to 

land)

Premises or plant to which this licence appliesA2

A2.1 The licence applies to the following premises: 

Premises Details

CROOKWELL LANDFILL FACILITY

GRABBEN GULLEN ROAD

CROOKWELL

NSW 2583

LOT 1 DP 332252

Information supplied to the EPAA3

A3.1 Works and activities must be carried out in accordance with the proposal contained in the licence 

application, except as expressly provided by a condition of this licence. 

 

In this condition the reference to "the licence application" includes a reference to: 

a) the applications for any licences (including former pollution control approvals) which this licence 

replaces under the Protection of the Environment Operations (Savings and Transitional) Regulation 1998; 

and 

b) the licence information form provided by the licensee to the EPA to assist the EPA in connection with 

the issuing of this licence.

A3.2 The report titled "Crookwell Shire Council Landfill Environmental Management Plan for Crookwell Waste 

Depot, prepared by CMPS & F Pty Ltd, March 1998" is not to be taken as part of the documentation in 

A4.1, other than those parts specifically referenced in this licence.

Page 6 of 22Environment Protection Authority - NSW
Licence version date: 12-Aug-2015



Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 6054

Discharges to Air and Water and Applications to 

Land

 2

Location of monitoring/discharge points and areasP1

P1.1 The following utilisation areas referred to in the table below are identified in this licence for the purposes 

of the monitoring and/or the setting of limits for any application of solids or liquids to the utilisation area. 

P1.2 The following points referred to in the table are identified in this licence for the purposes of the monitoring 

and/or the setting of limits for discharges of pollutants to water from the point. 

Water and land

Location DescriptionType of Monitoring PointEPA Identi-

fication no.

Type of Discharge Point

Leachate Dam on site 1 Leachate quality 

monitoring

Sedimentation Dam on site 2 Surface water quality 

monitoring

Sedimentation Pond on Eastern 

Property

 3 Surface water quality 

monitoring

Groundwater bore labelled "MW1" 

on drawing titled "Crookwell Landfill 

Depot" of "Report on Hydrological 

Investigation of the Crookwell 

Landfill" dated July 1999 

(QU/REP305).

 4 Groundwater quality 

monitoring

Groundwater bore labelled "MW2" 

on drawing titled "Crookwell Landfill 

Depot" of "Report on Hydrological 

Investigation of the Crookwell 

Landfill" dated July 1999 

(QU/REP305).

 5 Groundwater quality 

monitoring

Groundwater bore labelled "MW3" 

on drawing titled "Crookwell Landfill 

Depot" of "Report on Hydrological 

Investigation of the Crookwell 

Landfill" dated July 1999 

(QU/REP305).

 6 Groundwater quality 

monitoring

Groundwater bore labelled "MW4S" 

on drawing titled "Crookwell Landfill 

Depot" of "Report on Hydrological 

Investigation of the Crookwell 

Landfill" dated July 1999 

(QU/REP305).

 7 Groundwater quality 

monitoring

Groundwater bore labelled "MW4D" 

on drawing titled "Crookwell Landfill 

Depot" of "Report on Hydrological 

Investigation of the Crookwell 

Landfill" dated July 1999 

(QU/REP305).

 8 Groundwater quality 

monitoring
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Limit Conditions 3

Pollution of watersL1

L1.1 Except as may be expressly provided in any other condition of this licence, the licensee must comply with 

section 120 of the Protection of the Environment Operations Act 1997.

WasteL2

L2.1 The licensee must not cause, permit or allow any waste to be received at the premises, except the wastes 

expressly referred to in the column titled “Waste” and meeting the definition, if any, in the column titled 

“Description” in the table below. 

Any waste received at the premises must only be used for the activities referred to in relation to that waste 

in the column titled “Activity” in the table below. 

Any waste received at the premises is subject to those limits or conditions, if any, referred to in relation to 

that waste contained in the column titled “Other Limits” in the table below. 

This condition does not limit any other conditions in this licence.

Other LimitsWasteCode ActivityDescription

NA General solid waste 

(non-putrescible)

Waste disposal 

(application to land)

The total tonnage 

of general solid 

waste 

(non-putrescible), 

general solid 

waste 

(putrescible), 

asbestos waste 

and waste tyres 

disposed of at 

the premises 

must not exceed 

7,000 tonnes per 

annum.

As defined in Schedule 

1 of the POEO Act, in 

force from time to time.

NA General solid waste 

(putrescible)

Waste disposal 

(application to land)

The total tonnage 

of general solid 

waste 

(non-putrescible), 

general solid 

waste 

(putrescible), 

asbestos waste 

and waste tyres 

disposed of at 

the premises 

must not exceed 

7,000 tonnes per 

annum.

As defined in Schedule 

1 of the POEO Act, in 

force from time to time.

NA Asbestos waste Waste disposal 

(application to land)

The total tonnage 

of general solid 
As defined in Schedule 

1 of the POEO Act, in 
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waste 

(non-putrescible), 

general solid 

waste 

(putrescible), 

asbestos waste 

and waste tyres 

disposed of at 

the premises 

must not exceed 

7,000 tonnes per 

annum.

force from time to time.

NA Waste tyres Waste disposal 

(application to land)

The total tonnage 

of general solid 

waste 

(non-putrescible), 

general solid 

waste 

(putrescible), 

asbestos waste 

and waste tyres 

disposed of at 

the premises 

must not exceed 

7,000 tonnes per 

annum.

As defined in Schedule 

1 of the POEO Act, in 

force from time to time.

NA Waste - NAAny waste received on 

site that is below 

licensing thresholds in 

Schedule 1 of the 

POEO Act, as in force 

from time to time

L2.2 Tyres from the Sydney Metropolitan Area must not be received at the premises unless: 

a) they have been shredded into pieces measuring no more than 250mm in any direction; or 

b) they have had their walls removed; or 

c) the facility has the capacity, at the time of receiving the tyres, to recycle or reprocess the tyres into a 

saleable product (including retreading the tyres); or 

d) the facility has the capacity, at the time of receiving the tyres, to shred the tyres or remove the walls 

from the tyres; or 

e) the tyres are from a domestic load containing no more than 5 tyres having a diameter of less than 1.2 

metres.

Note: Disposal of asbestos must be in accordance with Clause 42 of the Protection of the Environment 

Operations (Waste) Regulation 2005.

Noise limitsL3

L3.1 The level of continuous noise LA10, T emanating from the operation of the premises must not exceed the 

background level LA90, T by more than 5dB(A) when measured over a minimum period of 15 minutes at 

any point within six metres of the nearest affected residence or other noise sensitive areas in the vicinity 
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of the premises, using the "Fast" response on the sound meter.

L3.2 In the case of any noise which is tonal or impulsive in character, the level of continuous noise LA10, T 

from the premises at any point within six metres of any residence or other noise sensitive area in the 

vicinity of the premises, is obtained by adding 5d(B)A to the measured level.

Hours of operationL4

L4.1 All work at the premises must be conducted between the following hours: 

8:00am - 6:00pm

Potentially offensive odourL5

L5.1 No condition of this licence identifies a potentially offensive odour for the purposes of section 129 of the 

Protection of the Environment Operations Act 1997.

Note: Section 129 of the Protection of the Environment Operations Act 1997, provides that the licensee must 

not cause or permit the emission of any offensive odour from the premises but provides a defence if the 

emission is identified in the relevant environment protection licence as a potentially offensive odour and 

the odour was emitted in accordance with the conditions of a licence directed at minimising odour.

Operating Conditions 4

Activities must be carried out in a competent mannerO1

O1.1 Licensed activities must be carried out in a competent manner. 

This includes: 

a) the processing, handling, movement and storage of materials and substances used to carry out the 

activity; and 

b) the treatment, storage, processing, reprocessing, transport and disposal of waste generated by the 

activity.

Maintenance of plant and equipmentO2

O2.1 All plant and equipment installed at the premises or used in connection with the licensed activity: 

a) must be maintained in a proper and efficient condition; and 

b) must be operated in a proper and efficient manner.

DustO3

O3.1 All operations and activities occurring at the premises must be carried out in a manner that will minimise 

the emission of dust from the premises.
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Emergency responseO4

O4.1 The licensee must have in place and implement a site- specific fire management plan and train all staff in 

relevant procedures to minimise the risk of fire at the premises.

O4.2 The licensee must extinguish fires at the premises as soon as possible.

O4.3 The licensee must implement fire prevention measures at the premises in accordance with Section 6.5.4 

of the report titled "Crookwell Shire Council Landfill Environment Management Plan for Crookwell Waste 

Depot, prepared by CMPS & F Pty Ltd, March 1998".

Processes and managementO5

O5.1 The licensee must take all practicable steps to control entry to the premises.

O5.2 The licensee must implement the litter management program specified in Section 6.5.2. in the Landfill 

Environmental Management Plan for the Crookwell Waste Depot, CMPS & F Pty Ltd, 31st March 1998.

O5.3 The licensee must control pests, vermin and weeds at the premises.

O5.4 The licensee must ensure that adequately trained staff are available at the premises in order to administer 

the requirements of this licence.

O5.5 The licensee must train staff in accordance with Section 6.5.5 of the report titled "Crookwell Shire Council 

Landfill Environmental Management Plan for Crookwell Landfill Depot, prepared by CMPS & F Pty Ltd, 

March 1998".

Waste managementO6

O6.1 The last licensee must prepare and submit to the EPA within three months of the completion of a landfill's 

waste receipt operations, a closure plan in accordance with section 76 of the Protection of the 

Environment Operations Act 1997.

O6.2 The leachate barrier system and leachate collection system must be installed on each surface within the 

permises to be used for the disposal of waste.  This condition does not apply to any surface used for the 

emplacement of waste before the 1 July 2000.

O6.3 Surface drainage must be diverted away from any area where waste is being or has been landfilled.

O6.4 The licensee must ensure that the amount of landfill space used in minimised.

O6.5 An average compaction rate of not less than 650 kg per cubic metre must be achieved for all waste 

disposed of at the premises.

O6.6 The licensee must ensure that the landfill cells are capped progressively when the level of waste reaches 
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final heights.

O6.7 The total quantity of used, rejected or unwanted tyres (including shredded tyres and tyre pieces) 

stockpiled at the premises must not exceed 50 tonnes.

O6.8 The licensee must ensure that stockpiles of used, rejected or unwanted tyres (including shredded tyres 

and tyre pieces) are located in a clearly defined area.

O6.9 The licensee must ensure that stockpiles of used, rejected or unwanted tyres (including shredded tyres 

and tyre pieces) are managed so as not to cause or to be likely to cause the spread of disease by vermin.

O6.10 The licensee must ensure that measures are taken to prevent stockpiles of used, rejected or unwanted 

tyres (including shredded tyres and tyre pieces) from catching on fire.

Other operating conditionsO7

Burning of garden waste

O7.1 Stockpiles of clean timber, cardboard and vegetation measuring no greater than 10 metres across the 

diameter of the base at any location and free of tyres, plastics, metals, wet grass clippings, soil and 

building or putrescible wastes may be burnt subject to: 

 

(a)  The stockpile being dried for a period of not less than 3 months; 

(b)  The prevailing and predicted weather pattern is not toward any nearby residences and places of 

business not associated with the waste facility; 

(c)  A buffer zone of 15 metres being maintained between timber stockpiles; 

(d)  A buffer zone of 30 metres being maintained between the timber stockpile area and the working face 

of the putrescible garbage cell and any stockpiles of tyres, car bodies or like materials retained for 

recycling purposes; 

(e)  Smoke from the burning stockpiles of timber will not impact on any residential, recreational or 

institutional premises.

Controlled burning

O7.2 The licensee must extinguish all fires other than the wastes being burnt in accordance with the conditions 

of the licence.

Monitoring and Recording Conditions 5

Monitoring recordsM1

M1.1 The results of any monitoring required to be conducted by this licence or a load calculation protocol must 

be recorded and retained as set out in this condition.

M1.2 All records required to be kept by this licence must be: 

a) in a legible form, or in a form that can readily be reduced to a legible form;  

b) kept for at least 4 years after the monitoring or event to which they relate took place; and 
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c) produced in a legible form to any authorised officer of the EPA who asks to see them.

M1.3 The following records must be kept in respect of any samples required to be collected for the purposes of 

this licence: 

a) the date(s) on which the sample was taken; 

b) the time(s) at which the sample was collected; 

c) the point at which the sample was taken; and 

d) the name of the person who collected the sample.

Requirement to monitor concentration of pollutants dischargedM2

M2.1 For each monitoring/discharge point or utilisation area specified below (by a point number), the licensee 

must monitor (by sampling and obtaining results by analysis) the concentration of each pollutant specified 

in Column 1. The licensee must use the sampling method, units of measure, and sample at the 

frequency, specified opposite in the other columns:

M2.2 Water and/ or Land Monitoring Requirements  

1POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreTotal suspended 

solids
Quarterly

1,2,3,4,5,6,7,8POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemicrograms per litreAlkalinity (as calcium 

carbonate)
Quarterly

Grab samplemicrograms per litreAmmonia Quarterly

Grab samplemicrosiemens per 

centimetre

Conductivity Quarterly

Grab samplemicrograms per litreNitrate Quarterly

Grab samplepHpH Quarterly

2POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreBiochemical oxygen 

demand
Quarterly

Grab samplemilligrams per litreTotal suspended 

solids
Quarterly

3POINT 

Sampling MethodFrequencyUnits of measurePollutant 
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Grab samplemilligrams per litreBiochemical oxygen 

demand
Quarterly

Grab samplemilligrams per litreTotal suspended 

solids
Quarterly

4POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreBiochemical oxygen 

demand
Quarterly

5POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreBiochemical oxygen 

demand
Quarterly

6POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreBiochemical oxygen 

demand
Quarterly

7POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreBiochemical oxygen 

demand
Quarterly

8POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreBiochemical oxygen 

demand
Bi-Monthly

Testing methods - concentration limitsM3

M3.1 Subject to any express provision to the contrary in this licence, monitoring for the concentration of a 

pollutant discharged to waters or applied to a utilisation area must be done in accordance with the 

Approved Methods Publication unless another method has been approved by the EPA in writing before 

any tests are conducted.

Recording of pollution complaintsM4

M4.1 The licensee must keep a legible record of all complaints made to the licensee or any employee or agent 
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of the licensee in relation to pollution arising from any activity to which this licence applies.

M4.2 The record must include details of the following: 

a) the date and time of the complaint; 

b) the method by which the complaint was made; 

c) any personal details of the complainant which were provided by the complainant or, if no such details 

were provided, a note to that effect; 

d) the nature of the complaint;  

e) the action taken by the licensee in relation to the complaint, including any follow-up contact with the 

complainant; and 

f) if no action was taken by the licensee, the reasons why no action was taken.

M4.3 The record of a complaint must be kept for at least 4 years after the complaint was made.

M4.4 The record must be produced to any authorised officer of the EPA who asks to see them.

Telephone complaints lineM5

M5.1 The licensee must operate during its operating hours a telephone complaints line for the purpose of 

receiving any complaints from members of the public in relation to activities conducted at the premises or 

by the vehicle or mobile plant, unless otherwise specified in the licence.

M5.2 The licensee must notify the public of the complaints line telephone number and the fact that it is a 

complaints line so that the impacted community knows how to make a complaint.

M5.3 The preceding two conditions do not apply until 3 months after: the date of the issue of this licence.

Requirement to monitor volume or massM6

M6.1 For each discharge point or utilisation area specified below, the licensee must monitor: 

a) the volume of liquids discharged to water or applied to the area; 

b) the mass of solids applied to the area; 

c) the mass of pollutants emitted to the air; 

at the frequency and using the method and units of measure, specified below.

Frequency Unit of Measure

POINT 1

Sampling Method

kilolitres EstimateQuarterly

Reporting Conditions 6

Annual return documentsR1

R1.1 The licensee must complete and supply to the EPA an Annual Return in the approved form comprising: 
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a) a Statement of Compliance; and  

b) a Monitoring and Complaints Summary.  

At the end of each reporting period, the EPA will provide to the licensee a copy of the form that must be 

completed and returned to the EPA.

R1.2 An Annual Return must be prepared in respect of each reporting period, except as provided below.

R1.3 Where this licence is transferred from the licensee to a new licensee:  

a) the transferring licensee must prepare an Annual Return for the period commencing on the first day of 

the reporting period and ending on the date the application for the transfer of the licence to the new 

licensee is granted; and 

b) the new licensee must prepare an Annual Return for the period commencing on the date the 

application for the transfer of the licence is granted and ending on the last day of the reporting period.

R1.4 Where this licence is surrendered by the licensee or revoked by the EPA or Minister, the licensee must 

prepare an Annual Return in respect of the period commencing on the first day of the reporting period and 

ending on: 

a) in relation to the surrender of a licence - the date when notice in writing of approval of the surrender is 

given; or  

b) in relation to the revocation of the licence - the date from which notice revoking the licence operates.

R1.5 The Annual Return for the reporting period must be supplied to the EPA by registered post not later than 

60 days after the end of each reporting period or in the case of a transferring licence not later than 60 

days after the date the transfer was granted (the 'due date').

R1.6 The licensee must retain a copy of the Annual Return supplied to the EPA for a period of at least 4 years 

after the Annual Return was due to be supplied to the EPA.

R1.7 Within the Annual Return, the Statement of Compliance must be certified and the Monitoring and 

Complaints Summary must be signed by: 

a) the licence holder; or 

b) by a person approved in writing by the EPA to sign on behalf of the licence holder.

Note: The term "reporting period" is defined in the dictionary at the end of this licence. Do not complete the 

Annual Return until after the end of the reporting period.

Note: An application to transfer a licence must be made in the approved form for this purpose.

Notification of environmental harmR2

R2.1 Notifications must be made by telephoning the Environment Line service on 131 555.

R2.2 The licensee must provide written details of the notification to the EPA within 7 days of the date on which 

the incident occurred.

Note: The licensee or its employees must notify all relevant authorities of incidents causing or threatening 

material harm to the environment immediately after the person becomes aware of the incident in 

accordance with the requirements of Part 5.7 of the Act.
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Written reportR3

R3.1 Where an authorised officer of the EPA suspects on reasonable grounds that: 

a) where this licence applies to premises, an event has occurred at the premises; or 

b) where this licence applies to vehicles or mobile plant, an event has occurred in connection with the 

carrying out of the activities authorised by this licence, 

and the event has caused, is causing or is likely to cause material harm to the environment (whether the 

harm occurs on or off premises to which the licence applies), the authorised officer may request a written 

report of the event.

R3.2 The licensee must make all reasonable inquiries in relation to the event and supply the report to the EPA 

within such time as may be specified in the request.

R3.3 The request may require a report which includes any or all of the following information: 

a) the cause, time and duration of the event;  

b) the type, volume and concentration of every pollutant discharged as a result of the event;  

c) the name, address and business hours telephone number of employees or agents of the licensee, or a 

specified class of them, who witnessed the event; 

d) the name, address and business hours telephone number of every other person (of whom the licensee 

is aware) who witnessed the event, unless the licensee has been unable to obtain that information after 

making reasonable effort; 

e) action taken by the licensee in relation to the event, including any follow-up contact with any 

complainants; 

f) details of any measure taken or proposed to be taken to prevent or mitigate against a recurrence of 

such an event; and 

g) any other relevant matters.

R3.4 The EPA may make a written request for further details in relation to any of the above matters if it is not 

satisfied with the report provided by the licensee. The licensee must provide such further details to the 

EPA within the time specified in the request.

Other reporting conditionsR4

R4.1 The licensee must record the following data in relation to fires occurring at the premises: 

a) Time and date when the fire started. 

b) Whether the fire was authorised by the licensee, and, if not, the circumstances which ignited the fire. 

c) The time and date that the fire burnt out or was extinguished. 

d) The location of fire (eg. clean timber stockpile, putrescible garbage cell, etc). 

e) Prevailing weather conditions at the time of the fire. 

f) Observations made in regard to smoke direction and dispersion. 

g) The amount of waste that was combusted by the fire. 

h) Action taken to extinguish the fire; 

i) Action taken to prevent a reoccurrence. 

 

The data must be recorded on each day that the fire is burning.

R4.2 The licensee or its employees or agents must notify the occurrence of all fires on the premises in 

accordance with conditions R2.1 and R2.2 as soon as practical after becoming aware of the fire.
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General Conditions 7

Copy of licence kept at the premises or plantG1

G1.1 A copy of this licence must be kept at the premises to which the licence applies.

G1.2 The licence must be produced to any authorised officer of the EPA who asks to see it.

G1.3 The licence must be available for inspection by any employee or agent of the licensee working at the 

premises.

Contact number for incidents and responsible employeesG2

G2.1 The licensee must operate 24-hour telephone contact lines for the purpose of enabling the EPA to directly 

contact one or more representatives of the licensee who can: 

a) respond at all times to incidents relating to the premises; and 

b) contact the licensee’s senior employees or agents authorised at all times to: 

i) speak on behalf of the licensee; and 

ii) provide any information or document required under this licence.

G2.2 The licensee is to inform the EPA of the representative or representatives and their telephone number 

within 3 months of the date of the issue of this licence. The EPA must be notified of the telephone number 

on commencement of its operation.

G2.3 The licensee is to inform the EPA in writing of the appointment of any subsequent contact persons, or 

changes to the person’s contact details as soon as practicable and in any event within fourteen days of 

the appointment or change.

Page 18 of 22Environment Protection Authority - NSW
Licence version date: 12-Aug-2015



Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 6054

3DGM [in relation 
to a concentration 
limit] 

Means the three day geometric mean, which is calculated by multiplying the results of the analysis of 
three samples collected on consecutive days and then taking the cubed root of that amount.  Where one 
or more of the samples is zero or below the detection limit for the analysis, then 1 or the detection limit 
respectively should be used in place of those samples 

Act Means the Protection of the Environment Operations Act 1997 

activity Means a scheduled or non-scheduled activity within the meaning of the Protection of the Environment 
Operations Act 1997 

actual load Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

AM Together with a number, means an ambient air monitoring method of that number prescribed by the 
Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales. 

AMG Australian Map Grid 

anniversary date The anniversary date is the anniversary each year of the date of issue of the licence. In the case of a 
licence continued in force by the Protection of the Environment Operations Act 1997, the date of issue of 
the licence is the first anniversary of the date of issue or last renewal of the licence following the 
commencement of the Act. 

annual return Is defined in R1.1 

Approved Methods 
Publication 

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

assessable 
pollutants 

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

BOD Means biochemical oxygen demand  

CEM Together with a number, means a continuous emission monitoring method of that number prescribed by 
the Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales. 

COD Means chemical oxygen demand 

composite sample Unless otherwise specifically approved in writing by the EPA, a sample consisting of 24 individual samples 
collected at hourly intervals and each having an equivalent volume. 

cond. Means conductivity 

environment Has the same meaning as in the Protection of the Environment Operations Act 1997 

environment 
protection 
legislation 

Has the same meaning as in the Protection of the Environment Administration Act 1991 

EPA Means Environment Protection Authority of New South Wales. 

fee-based activity 
classification 

Means the numbered short descriptions in Schedule 1 of the Protection of the Environment Operations 
(General) Regulation 2009.  

general solid waste 
(non-putrescible) 

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

 

Dictionary

General Dictionary
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flow weighted 
composite sample 

Means a sample whose composites are sized in proportion to the flow at each composites time of 
collection. 

general solid waste 
(putrescible) 

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environmen t Operations Act 
1997 

grab sample Means a single sample taken at a point at a single time  

hazardous waste Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

licensee Means the licence holder described at the front of this licence  

load calculation 
protocol 

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

local authority Has the same meaning as in the Protection of the Environment Operations Act 1997  

material harm Has the same meaning as in section 147 Protection of the Environment Operations Act 1997  

MBAS Means methylene blue active substances  

Minister Means the Minister administering the Protection of the Environment Operations Act 1997  

mobile plant Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

motor vehicle Has the same meaning as in the Protection of the Environment Operations Act 1997  

O&G Means oil and grease 

percentile [in 
relation to a 
concentration limit 
of a sample]  

Means that percentage [eg.50%] of the number of samples taken that must meet the concentration limit 
specified in the licence for that pollutant over a specified period of time. In this licence, the specified period 
of time is the Reporting Period unless otherwise stated in this licence.  

plant Includes all plant within the meaning of the Protection of the Environment Operations Act 1997 as well as 
motor vehicles. 

pollution of waters 
[or water pollution] 

Has the same meaning as in the Protection of the Environment Operations Act 1997  

premises Means the premises described in condition A2.1  

public authority Has the same meaning as in the Protection of the Environment Operations Act 1997  

regional office Means the relevant EPA office referred to in the Contacting the EPA document accompanying this licence  

reporting period For the purposes of this licence, the reporting period means the period of 12 months after the issue of the 
licence, and each subsequent period of 12 mo nths. In the case of a licence continued in force by the 
Protection of the Environment Operations Act 1997, the date of issue of the licence is the first anniversary 
of the date of issue or last renewal of the licence following the commencement of the Act.  

restricted solid 
waste 

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

scheduled activity Means an activity listed in Schedule 1 of the Protection of the Environment Operations Act 1997  

special waste Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

TM Together with a number, means a test method of that number prescribed by the Approved Methods for the 
Sampling and Analysis of Air Pollutants in New South Wales. 
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TSP 
Means total suspended particles 

TSS 
Means total suspended solids 

Type 1 substance 
Means the elements antimony, arsenic, cadmium, lead or mercury or any compound containing one or 
more of those elements 

Type 2 substance Means the elements beryllium, chromium, cobalt, manganese, nickel, selenium, tin or vanadium or any 
compound containing one or more of those elements 

utilisation area Means any area shown as a utilisation area on a map submitted with the application for this licence  

waste Has the same meaning as in the Protection of the Environment Operations Act 1997  

waste type Means liquid, restricted solid waste, general solid waste (putrescible), general solid waste (non -
putrescible), special waste or hazardous waste 

 

Environment Protection Authority

(By Delegation)

Date of this edition: 17-January-2001

Mr Nigel Sargent
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End Notes

Licence varied by notice 1009263, issued on 06-Jul-2001, which came into effect on 

31-Jul-2001.

 1

Licence varied by notice 1031433, issued on 21-Nov-2003, which came into effect on 

16-Dec-2003.

 2

Licence transferred through application 143383, approved on 12-Apr-2005, which came into 

effect on 11-Feb-2004.

 3

Licence fee period changed by notice 1061234 on 02-Jun-2006. 4

Licence fee period changed by notice 1061232 on 02-Jun-2006. 5

Licence varied by change to DEC file number, issued on 15-Mar-2007, which came into effect 

on 15-Mar-2007.

 6

Condition A1.3 Not applicable varied by notice issued on <issue date> which came into effect 

on <effective date>

 7

Licence varied by notice 1098724, issued on 27-Mar-2009, which came into effect on 

27-Mar-2009.

 8

Licence varied by notice    1516479 issued on 23-Aug-2013 9

Licence varied by notice    1525059 issued on 03-Nov-2014 10

Licence varied by notice    1529838 issued on 10-Apr-2015 11

Licence varied by notice    1532825 issued on 12-Aug-2015 12
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Appendix C – Concept final capping and pond liner
profiles (GHD 2015a)
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Appendix D – HELP modelling results
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Stage 1
LANDFILL GENERATION
Lined
Open Waste - m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% - m2
Intermediate cover slopes - m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste 1,500 m2
Existing cover flat 5,072 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% 7,564 m2
Intermediate cover slopes 11,870 m2
Final cap 5% - m2
Final cap slopes - m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 4200 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 0 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172.0 0 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 0 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 0 23%
Final cap slopes 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Total Runoff (m3/month) 2 238 18 262 2 894 627 1,913 173 618 64 168 0
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 0 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 0 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 0 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 0 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 0 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 0 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Total Evapotranspiration (m3/month) 276 361 1,249 863 932 1,038 1,094 1,292 1,405 2,194 1,517 421 0
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 0 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 0 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 0 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 243 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 429 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 463 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 643 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 1011 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 0 7%
Final cap slopes 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 0 7%
Total Leachate Collected (m3/month) 0 97 68 43 83 305 750 455 867 119 1 0 2,789
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 110 66 38 25 15 22 48 96 158 197 262 1,234
Irrigation capacity (m3) 674 457 294 57 105 0 0 0 66 103 304 631 2,690
Net Leachate Generation (m3) -841 -419 -235 30 -21 491 820 714 794 -23 -419 -850 41
Required containment (m3) 509 90 0 30 9 500 1,320 2,034 2,828 2,805 2,386 1,536
Pond storage level (m3) 509 90 0 30 9 500 1,320 2,034 2,700 2,700 2,386 1,536
Pond storage level (%) 19% 3% 0% 1% 0% 19% 49% 75% 100% 100% 88% 57%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 128 105 0 0

MayParameter January February March April December Annual Total PercentJune July August September October November

FILE: Crookwell_Leachate_WaterBalance_rev02 50% - Stage 1 21/09/2016



Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Stage 1
LANDFILL GENERATION
Lined
Open Waste - m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% - m2
Intermediate cover slopes - m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste 1,500 m2
Existing cover flat 5,072 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% 7,564 m2
Intermediate cover slopes 11,870 m2
Final cap 5% - m2
Final cap slopes - m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 10500 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 0 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 0 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Total Runoff (m3/month) 567 1,959 328 13 95 895 231 914 137 749 1,041 1,566 0
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 0 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 0 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 0 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 0 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 0 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 0 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Total Evapotranspiration (m3/month) 953 2,258 737 964 745 960 1,029 1,250 1,459 2,015 2,061 1,815 0
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 0 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 0 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 0 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 364 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 639 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 696 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 964 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 1464 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 0 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 0 6%
Total Leachate Collected (m3/month) 65 578 345 87 224 308 556 386 524 207 568 278 4,126
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 231 62 95 53 35 11 17 37 69 95 133 205 1,043
Irrigation capacity (m3) 1,492 0 586 428 285 0 0 0 104 0 0 114 3,009
Net Leachate Generation (m3) -1,548 792 -254 -353 -55 495 612 532 422 305 661 147 1,758
Required containment (m3) 0 792 537 184 130 625 1,237 1,769 2,192 2,497 3,159 3,306
Pond storage level (m3) 0 792 537 184 130 625 1,237 1,769 2,192 2,497 2,700 2,700
Pond storage level (%) 0% 29% 20% 7% 5% 23% 46% 66% 81% 92% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 0 459 606
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Stage 2
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,269 m2
Intermediate cover slopes - m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste - m2
Existing cover flat 5,072 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% - m2
Intermediate cover slopes 9,064 m2
Final cap 5% - m2
Final cap slopes 11,870 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 4300 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 202 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 0 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172.0 0 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 202 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 0 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 0 23%
Final cap slopes 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Total Runoff (m3/month) 2 168 13 186 2 659 674 2,850 208 628 45 118 404
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 509 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 0 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 509 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 0 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Total Evapotranspiration (m3/month) 501 832 1,383 859 1,113 1,127 1,175 1,394 1,539 2,374 1,968 642 2,262
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 485 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 216 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 0 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 0 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 0 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 429 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 463 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 772 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 0 7%
Final cap slopes 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 318 7%
Total Leachate Collected (m3/month) 37 104 70 43 84 265 635 436 746 181 45 36 2,683
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 111 66 38 25 15 22 45 92 152 192 250 1,204
Irrigation capacity (m3) 690 467 301 58 107 0 0 0 67 105 311 646 2,754
Net Leachate Generation (m3) -820 -424 -241 28 -22 451 705 699 676 42 -377 -817 -100
Required containment (m3) 530 106 0 28 6 458 1,163 1,861 2,538 2,580 2,203 1,386
Pond storage level (m3) 530 106 0 28 6 458 1,163 1,861 2,538 2,580 2,203 1,386
Pond storage level (%) 20% 4% 0% 1% 0% 17% 43% 69% 94% 96% 82% 51%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 0 0 0
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Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Stage 2
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,269 m2
Intermediate cover slopes - m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste - m2
Existing cover flat 5,072 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% - m2
Intermediate cover slopes 9,064 m2
Final cap 5% - m2
Final cap slopes 11,870 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 7000 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 346 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 0 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 346 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 0 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Total Runoff (m3/month) 399 1,696 232 9 68 868 180 1,432 284 833 1,467 1,318 692
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 650 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 0 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 650 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 0 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Total Evapotranspiration (m3/month) 1,418 2,491 1,334 1,185 955 1,050 1,159 1,344 1,570 2,224 2,331 2,326 2,870
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 728 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 323 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 0 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 0 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 0 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 639 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 696 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 1118 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 0 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 397 6%
Total Leachate Collected (m3/month) 71 511 333 107 207 291 483 369 486 227 521 296 3,901
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 231 74 104 63 46 14 22 44 79 107 139 205 1,128
Irrigation capacity (m3) 995 0 391 285 190 0 0 0 70 0 0 76 2,006
Net Leachate Generation (m3) -1,045 713 -80 -199 12 475 534 508 409 313 608 202 2,450
Required containment (m3) 305 1,018 937 738 750 1,224 1,759 2,267 2,676 2,989 3,597 3,800
Pond storage level (m3) 305 1,018 937 738 750 1,224 1,759 2,267 2,676 2,700 2,700 2,700
Pond storage level (%) 11% 38% 35% 27% 28% 45% 65% 84% 99% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 289 897 1,100
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Stage 3
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,776 m2
Intermediate cover slopes 2,771 m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste - m2
Existing cover flat 4,299 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% - m2
Intermediate cover slopes 2,673 m2
Final cap 5% 7,295 m2
Final cap slopes 11,870 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 4400 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 283 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 463 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172.0 0 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 283 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 463 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 0 23%
Final cap slopes 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Total Runoff (m3/month) 1 137 11 150 1 558 740 3,525 237 665 37 97 1,492
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 712 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 1086 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 712 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 1086 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Total Evapotranspiration (m3/month) 655 1,133 1,534 929 1,275 1,237 1,283 1,527 1,696 2,603 2,329 799 4,841
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 485 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 302 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 472 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 0 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 0 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 364 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 463 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 228 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 196 7%
Final cap slopes 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 318 7%
Total Leachate Collected (m3/month) 57 113 80 48 89 264 637 452 752 211 69 58 2,828
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 111 67 38 25 15 22 45 92 153 194 254 1,213
Irrigation capacity (m3) 706 478 308 59 110 0 0 0 69 108 319 661 2,818
Net Leachate Generation (m3) -816 -427 -239 32 -20 449 707 714 679 69 -362 -815 -28
Required containment (m3) 534 107 0 32 12 461 1,168 1,882 2,561 2,631 2,269 1,454
Pond storage level (m3) 534 107 0 32 12 461 1,168 1,882 2,561 2,631 2,269 1,454
Pond storage level (%) 20% 4% 0% 1% 0% 17% 43% 70% 95% 97% 84% 54%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 0 0 0

December Annual Total PercentJune July August September October NovemberMayParameter January February March April
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Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Stage 3
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,776 m2
Intermediate cover slopes 2,771 m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste - m2
Existing cover flat 4,299 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% - m2
Intermediate cover slopes 2,673 m2
Final cap 5% 7,295 m2
Final cap slopes 11,870 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 7000 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 485 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 786 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 485 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 786 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Total Runoff (m3/month) 326 1,640 189 7 55 900 161 1,798 382 922 1,782 1,249 2,541
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 909 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 1413 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 909 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 1413 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Total Evapotranspiration (m3/month) 1,757 2,756 1,742 1,372 1,124 1,158 1,295 1,470 1,717 2,464 2,610 2,736 6,215
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 728 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 453 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 683 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 0 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 0 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 542 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 696 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 330 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 233 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 397 6%
Total Leachate Collected (m3/month) 77 505 343 126 213 304 490 396 501 248 534 323 4,061
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 231 75 104 63 46 15 22 44 81 108 139 205 1,133
Irrigation capacity (m3) 995 0 391 285 190 0 0 0 70 0 0 76 2,006
Net Leachate Generation (m3) -1,039 707 -70 -181 18 488 541 534 423 334 621 230 2,605
Required containment (m3) 311 1,018 948 767 785 1,272 1,813 2,347 2,771 3,104 3,725 3,955
Pond storage level (m3) 311 1,018 948 767 785 1,272 1,813 2,347 2,700 2,700 2,700 2,700
Pond storage level (%) 12% 38% 35% 28% 29% 47% 67% 87% 100% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 71 404 1,025 1,255
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Stage 4
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 536 m2
Intermediate cover slopes 4,576 m2
Final cap 5% 1,398 m2
Final cap sloped - m2
Unlined
Open Waste - m2
Existing cover flat 4,052 m2
Existing cover sloped 5,014 m2
Intermediate cover 5% - m2
Intermediate cover slopes 3,209 m2
Final cap 5% 7,859 m2
Final cap slopes 11,870 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 4600 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 85 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 765 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172.0 240 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 85 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 765 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 240 23%
Final cap slopes 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 0 23%
Total Runoff (m3/month) 1 138 11 153 1 567 782 3,782 252 700 37 97 2,182
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 215 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 1793 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 693 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 215 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 1793 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 693 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 0 68%
Total Evapotranspiration (m3/month) 706 1,233 1,618 950 1,351 1,304 1,352 1,609 1,789 2,743 2,478 856 6,648
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 485 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 91 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 780 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 75 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 0 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 343 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 402 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 273 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 211 7%
Final cap slopes 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 318 7%
Total Leachate Collected (m3/month) 66 118 92 56 98 272 655 453 796 223 80 68 2,979
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 110 65 38 25 15 22 46 93 156 197 259 1,223
Irrigation capacity (m3) 738 500 322 62 115 0 0 0 72 113 333 691 2,946
Net Leachate Generation (m3) -839 -441 -239 38 -16 458 726 715 720 73 -368 -840 -15
Required containment (m3) 511 69 0 38 21 479 1,205 1,919 2,639 2,713 2,344 1,504
Pond storage level (m3) 511 69 0 38 21 479 1,205 1,919 2,639 2,700 2,344 1,504
Pond storage level (%) 19% 3% 0% 1% 1% 18% 45% 71% 98% 100% 87% 56%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 13 0 0
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Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Stage 4
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,776 m2
Intermediate cover slopes 2,771 m2
Final cap 5% - m2
Final cap sloped - m2
Unlined
Open Waste - m2
Existing cover flat 4,299 m2
Existing cover sloped 5,776 m2
Intermediate cover 5% - m2
Intermediate cover slopes 2,673 m2
Final cap 5% 7,295 m2
Final cap slopes 11,870 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 5800 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 485 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 786 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 485 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 786 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 0 22%
Total Runoff (m3/month) 326 1,640 189 7 55 900 161 1,798 382 922 1,782 1,249 2,541
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 909 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 1413 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 909 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 1413 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 0 62%
Total Evapotranspiration (m3/month) 1,757 2,756 1,742 1,372 1,124 1,158 1,295 1,470 1,717 2,464 2,610 2,736 6,215
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 728 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 453 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 683 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 0 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 0 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 542 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 696 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 330 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 233 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 397 6%
Total Leachate Collected (m3/month) 77 505 343 126 213 304 490 396 501 248 534 323 4,061
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 231 81 110 69 52 16 24 48 87 108 139 205 1,171
Irrigation capacity (m3) 824 0 324 236 157 0 0 0 58 0 0 63 1,662
Net Leachate Generation (m3) -868 700 -10 -138 45 486 539 530 429 334 621 243 2,911
Required containment (m3) 482 1,182 1,172 1,035 1,080 1,565 2,104 2,635 3,064 3,397 4,018 4,261
Pond storage level (m3) 482 1,182 1,172 1,035 1,080 1,565 2,104 2,635 2,700 2,700 2,700 2,700
Pond storage level (%) 18% 44% 43% 38% 40% 58% 78% 98% 100% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 364 697 1,318 1,561
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Stage 5
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,146 m2
Intermediate cover slopes 3,478 m2
Final cap 5% 3,856 m2
Final cap sloped 706 m2
Unlined
Open Waste - m2
Existing cover flat 4,052 m2
Existing cover sloped 5,014 m2
Intermediate cover 5% 1,262 m2
Intermediate cover slopes 3,105 m2
Final cap 5% 7,935 m2
Final cap slopes 11,868 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 4900 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 182 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 581 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 663 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 122 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 182 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 581 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 663 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 122 23%
Total Runoff (m3/month) 1 142 11 157 1 591 860 4,230 278 764 39 101 3,098
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 459 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 1363 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 1912 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 350 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 459 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 1363 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 1912 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 350 68%
Total Evapotranspiration (m3/month) 795 1,391 1,780 1,052 1,494 1,431 1,482 1,765 1,966 3,010 2,753 957 9,414
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 485 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 195 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 593 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 207 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 38 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 343 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 402 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 107 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 265 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 213 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 318 7%
Total Leachate Collected (m3/month) 84 130 99 60 101 276 677 474 824 253 102 87 3,166
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 109 63 38 25 15 22 46 95 158 197 265 1,229
Irrigation capacity (m3) 787 533 343 66 122 0 0 0 77 120 355 736 3,138
Net Leachate Generation (m3) -870 -461 -251 37 -21 461 747 735 742 94 -368 -871 -26
Required containment (m3) 480 19 0 37 16 477 1,225 1,960 2,702 2,796 2,427 1,556
Pond storage level (m3) 480 19 0 37 16 477 1,225 1,960 2,700 2,700 2,427 1,556
Pond storage level (%) 18% 1% 0% 1% 1% 18% 45% 73% 100% 100% 90% 58%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 2 96 0 0
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Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Stage 5
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 1,146 m2
Intermediate cover slopes 3,478 m2
Final cap 5% 3,856 m2
Final cap sloped 706 m2
Unlined
Open Waste - m2
Existing cover flat 4,052 m2
Existing cover sloped 5,014 m2
Intermediate cover 5% 1,262 m2
Intermediate cover slopes 3,105 m2
Final cap 5% 7,935 m2
Final cap slopes 11,868 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 4900 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 313 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 987 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 911 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 167 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 313 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 987 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 911 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 167 22%
Total Runoff (m3/month) 340 1,827 197 8 57 1,026 174 2,165 467 1,073 2,129 1,383 4,755
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 587 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 1773 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 2533 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 464 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 587 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 1773 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 2533 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 464 62%
Total Evapotranspiration (m3/month) 2,100 3,196 2,113 1,612 1,328 1,341 1,506 1,698 1,984 2,858 3,038 3,230 12,284
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 728 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 292 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 858 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 246 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 47 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 511 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 604 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 161 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 383 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 253 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 397 6%
Total Leachate Collected (m3/month) 87 520 383 154 234 320 544 446 553 287 579 372 4,479
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 231 87 116 74 57 18 27 53 88 108 139 205 1,204
Irrigation capacity (m3) 696 0 273 200 133 0 0 0 49 0 0 53 1,404
Net Leachate Generation (m3) -731 710 74 -78 85 500 590 575 488 373 666 302 3,554
Required containment (m3) 619 1,329 1,403 1,325 1,410 1,909 2,500 3,075 3,563 3,936 4,602 4,904
Pond storage level (m3) 619 1,329 1,403 1,325 1,410 1,909 2,500 2,700 2,700 2,700 2,700 2,700
Pond storage level (%) 23% 49% 52% 49% 52% 71% 93% 100% 100% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 375 863 1,236 1,902 2,204
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Stage 6
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 3,965 m2
Intermediate cover slopes 656 m2
Final cap 5% 7,659 m2
Final cap sloped 2,368 m2
Unlined
Open Waste - m2
Existing cover flat 4,052 m2
Existing cover sloped 5,014 m2
Intermediate cover 5% - m2
Intermediate cover slopes 1,438 m2
Final cap 5% 10,011 m2
Final cap slopes 12,724 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 5100 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 631 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 110 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 1318 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 408 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 631 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 110 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 1318 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 408 23%
Total Runoff (m3/month) 1 119 9 129 1 519 967 5,101 321 838 32 84 4,933
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 1589 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 257 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 3798 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 1174 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 622 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 1589 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 257 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 3798 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 1174 68%
Total Evapotranspiration (m3/month) 985 1,752 2,016 1,183 1,725 1,608 1,660 1,980 2,216 3,380 3,242 1,157 14,883
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 485 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 674 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 112 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 412 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 127 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 343 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 402 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 123 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 269 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 340 7%
Total Leachate Collected (m3/month) 123 145 104 61 98 253 645 484 785 309 150 129 3,287
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 109 63 38 25 15 22 45 93 155 197 264 1,223
Irrigation capacity (m3) 819 554 356 69 127 0 0 0 80 125 369 766 3,266
Net Leachate Generation (m3) -863 -468 -260 35 -28 439 716 747 702 148 -335 -860 -26
Required containment (m3) 487 20 0 35 7 446 1,162 1,908 2,610 2,758 2,424 1,564
Pond storage level (m3) 487 20 0 35 7 446 1,162 1,908 2,610 2,700 2,424 1,564
Pond storage level (%) 18% 1% 0% 1% 0% 17% 43% 71% 97% 100% 90% 58%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 58 0 0
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Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Stage 6
LANDFILL GENERATION
Lined
Open Waste 1,500 m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% 3,965 m2
Intermediate cover slopes 656 m2
Final cap 5% 7,659 m2
Final cap sloped 2,368 m2
Unlined
Open Waste - m2
Existing cover flat 4,052 m2
Existing cover sloped 5,014 m2
Intermediate cover 5% - m2
Intermediate cover slopes 1,438 m2
Final cap 5% 10,011 m2
Final cap slopes 12,724 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 5100 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 1082 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 186 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 1810 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 560 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 1082 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 186 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 1810 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 560 22%
Total Runoff (m3/month) 283 1,860 164 6 47 1,106 163 2,631 585 1,212 2,543 1,381 7,274
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 2030 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 334 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 5031 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 1555 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 785 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 2030 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 334 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 5031 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 1555 62%
Total Evapotranspiration (m3/month) 2,536 3,611 2,618 1,873 1,558 1,510 1,714 1,903 2,223 3,234 3,460 3,789 19,473
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 728 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 1011 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 162 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 489 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 159 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 511 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 604 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 177 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 319 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 426 6%
Total Leachate Collected (m3/month) 97 491 376 187 240 340 517 476 554 319 581 408 4,584
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 125 62 91 59 46 15 23 46 85 108 139 205 1,005
Irrigation capacity (m3) 725 0 285 208 138 0 0 0 51 0 0 55 1,461
Net Leachate Generation (m3) -643 705 81 -39 96 523 567 613 490 405 668 335 3,801
Required containment (m3) 0 705 786 747 843 1,366 1,933 2,546 3,037 3,441 4,109 4,444
Pond storage level (m3) 0 705 786 747 843 1,366 1,933 2,546 2,700 2,700 2,700 2,700
Pond storage level (%) 0% 26% 29% 28% 31% 51% 72% 94% 100% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 337 741 1,409 1,744
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Crookwell Landfill - 50% AEP year

50% AEP year (1939) for Final Stage
LANDFILL GENERATION
Lined
Open Waste - m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% - m2
Intermediate cover slopes - m2
Final cap 5% 8,037 m2
Final cap sloped 7,043 m2
Unlined
Open Waste - m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% - m2
Intermediate cover slopes - m2
Final cap 5% 18,884 m2
Final cap slopes 15,423 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 0 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1939) (mm) 18.4 31.5 34.9 51.0 16.3 125.5 57.8 192.0 55.7 74.2 50.8 26.4 735 100%
Rainfall Days 7 5 12 12 5 16 9 19 11 8 11 3
Pan Evaporation
Evaporation (from BOM) (mm) 198.8 155.8 131.0 80.6 51.6 36.0 40.6 62.6 89.2 123.4 154.0 196.2 1320 180%
Pan evaporation (mm) 178.9 140.2 104.8 64.5 41.3 25.2 28.4 43.8 71.4 98.7 123.2 176.6 1097 149%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 0 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 1383 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 1214 23%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Existing cover sloped 0.1 8.2 0.7 8.9 0.1 30.4 21.0 65.3 6.1 21.2 2.3 5.8 170 0 23%
Intermediate cover 5% 0.1 7.6 0.5 8.1 0.1 28.6 20.5 61.4 5.4 19.8 2.0 5.3 159 0 22%
Intermediate cover slopes 0.1 7.9 0.7 9.2 0.1 30.0 20.8 64.1 5.8 20.7 2.2 5.6 167 0 23%
Final cap 5% 0.0 0.0 0.0 0.0 0.0 2.1 20.2 126.6 7.1 16.1 0.0 0.0 172 1383 23%
Final cap sloped 0.0 0.0 0.0 0.0 0.0 2.5 19.7 126.6 7.2 16.2 0.0 0.0 172 1214 23%
Total Runoff (m3/month) 0 0 0 0 0 112 986 6,252 354 799 0 0 5,192
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 0 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 0 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 0 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 3986 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 3493 68%
Unlined
Open Waste 9.2 26.6 33.2 25.0 25.3 32.7 34.5 40.6 42.5 68.8 51.0 25.6 415 0 56%
Existing cover flat 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.6 68.9 48.1 12.7 401 0 55%
Existing cover sloped 8.6 9.6 39.8 31.2 29.6 32.6 34.4 40.7 44.0 68.9 47.2 12.3 399 0 54%
Intermediate cover 5% 8.7 9.6 39.8 31.2 29.6 32.7 34.4 40.7 44.4 69.1 48.0 12.7 401 0 55%
Intermediate cover slopes 8.6 12.1 39.3 21.2 29.5 32.7 34.4 40.7 44.3 69.1 47.3 12.7 392 0 53%
Final cap 5% 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 3986 68%
Final cap sloped 25.6 47.7 41.7 21.2 37.9 32.5 33.2 39.8 45.2 68.2 74.6 28.4 496 3493 68%
Total Evapotranspiration (m3/month) 1,266 2,353 2,058 1,047 1,870 1,606 1,639 1,966 2,234 3,367 3,685 1,400 14,957
Leachate - Calculated using HELP (mm)
Lined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 0 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 432 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 377 7%
Unlined
Open Waste 0.6 10.6 3.3 0.5 16.5 28.6 69.8 41.2 92.4 58.8 0.7 0.6 324 0 44%
Existing cover flat 0.0 7.8 1.1 2.8 3.5 18.0 47.9 22.2 61.3 4.5 0.0 0.0 169 0 23%
Existing cover sloped 0.0 5.1 3.8 1.1 4.0 22.4 40.7 59.8 20.7 2.5 0.0 0.0 160 0 22%
Intermediate cover 5% 0.0 6.0 3.7 1.9 3.8 16.8 49.5 20.0 60.3 7.9 0.0 0.0 170 0 23%
Intermediate cover slopes 0.0 5.4 6.4 4.2 6.0 18.5 45.7 20.0 59.7 4.5 0.0 0.0 170 0 23%
Final cap 5% 5.4 3.0 3.0 1.8 1.8 1.2 4.1 6.1 6.6 8.2 6.7 6.0 54 508 7%
Final cap sloped 6.1 3.6 3.0 1.8 1.2 1.2 3.5 5.0 7.6 7.4 7.3 6.0 54 413 7%
Total Leachate Collected (m3/month) 185 105 96 57 48 38 123 180 227 252 226 192 1,730
Leachate containment pond
Rainfall into Pond (m3) 29 50 56 82 26 201 92 307 89 119 81 42 1,175
Evaporation From Pond (m3) 196 155 116 72 47 29 35 57 104 152 197 283 1,443
Irrigation capacity (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0
Net Leachate Generation (m3) 18 1 36 67 27 210 181 430 212 219 110 -48 1,463
Required containment (m3) 1,368 1,369 1,405 1,472 1,499 1,709 1,889 2,320 2,531 2,751 2,861 2,813
Pond storage level (m3) 1,368 1,369 1,405 1,472 1,499 1,709 1,889 2,320 2,531 2,700 2,700 2,700
Pond storage level (%) 51% 51% 52% 55% 56% 63% 70% 86% 94% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 0 0 51 161 113
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Crookwell Landfill - 90% AEP year

90% AEP year (1973) for Final Stage
LANDFILL GENERATION
Lined
Open Waste - m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% - m2
Intermediate cover slopes - m2
Final cap 5% 8,037 m2
Final cap sloped 7,043 m2
Unlined
Open Waste - m2
Existing cover flat - m2
Existing cover sloped - m2
Intermediate cover 5% - m2
Intermediate cover slopes - m2
Final cap 5% 18,884 m2
Final cap slopes 15,423 m2
Unlined reduction factor 50%
CONTAINMENT
Leachate pond capacity 2,700 m3 (normal operations)
Leachate pond surface area 1,600 m2
Leachate pond basal area 595 m2
Leachate pond catchment area 1,600 m2
Initial Leachate Pond Volume 0.5 vol/vol
Pan Evaporation Percentage - winter 70%
Pan Evaporation Percentage - autumn, spring 80%
Pan Evaporation Percentage - summer 90%
DISPOSAL CAPACITY
Irrigation area 0 m2

mm m3
31 28 31 30 31 30 31 31 30 31 30 31

Precipitation (mm)
Rainfall (1973) (mm) 68.7 172.8 50.6 25.8 25.5 123.8 45.6 114.2 45.1 120.6 141.5 117.5 1052 100%
Rainfall Days 8 16 10 12 4 16 14 16 10 13 17 9
Pan Evaporation
Evaporation (from BOM) (mm) 234.2 116.6 133.0 83.2 65.8 23.6 29.4 49.8 68.8 84.0 108.8 142.6 1140 108%
Pan evaporation (mm) 210.8 104.9 106.4 66.6 52.6 16.5 20.6 34.9 55.0 67.2 87.0 128.3 951 90%
Runoff - Calculated using HELP (mm)
Lined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 0 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 1899 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 1664 22%
Unlined
Open Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0%
Existing cover flat 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Existing cover sloped 19.3 66.5 11.3 0.5 3.4 30.8 8.0 31.2 4.8 25.9 35.7 53.0 291 0 28%
Intermediate cover 5% 18.2 63.6 10.5 0.4 3.0 28.8 7.3 29.3 4.3 23.7 33.2 50.6 273 0 26%
Intermediate cover slopes 19.0 64.9 11.0 0.4 3.2 29.7 7.8 30.6 4.6 25.2 34.9 52.2 284 0 27%
Final cap 5% 0.0 26.8 0.0 0.0 0.0 20.1 1.5 66.4 15.8 25.6 61.8 18.3 236 1899 22%
Final cap sloped 0.0 26.9 0.0 0.0 0.0 20.0 1.5 66.4 15.8 25.6 61.8 18.3 236 1664 22%
Total Runoff (m3/month) 0 1,326 0 0 0 992 72 3,280 780 1,265 3,051 904 7,127
Evapotranspiration - Calculated using HELP (mm)
Lined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 0 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 0 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 0 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 5279 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 4626 62%
Unlined
Open Waste 42.5 68.5 28.0 32.7 23.2 30.5 31.2 39.4 44.2 62.7 61.3 59.5 524 0 50%
Existing cover flat 29.3 71.3 23.2 30.1 23.1 30.2 32.7 39.3 45.9 64.3 65.4 56.7 511 0 49%
Existing cover sloped 29.8 70.9 22.7 30.1 23.5 30.2 32.2 39.3 46.1 63.1 64.3 56.9 509 0 48%
Intermediate cover 5% 29.7 71.3 23.2 30.0 23.4 30.2 32.7 39.3 46.0 64.1 65.4 56.7 512 0 49%
Intermediate cover slopes 28.9 71.2 22.8 30.4 23.6 30.2 32.3 39.3 46.1 62.8 65.0 57.3 510 0 48%
Final cap 5% 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 5279 62%
Final cap sloped 61.8 74.3 68.0 41.8 35.7 30.8 35.9 38.1 44.6 66.5 72.8 86.7 657 4626 62%
Total Evapotranspiration (m3/month) 3,053 3,667 3,359 2,063 1,763 1,520 1,772 1,883 2,203 3,283 3,595 4,280 19,811
Leachate - Calculated using HELP (mm)
Lined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 0 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 513 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 472 6%
Unlined
Open Waste 9.0 48.6 76.5 17.7 13.8 17.1 63.5 37.2 61.4 30.8 46.3 63.2 485 0 46%
Existing cover flat 0.7 43.2 13.2 5.6 15.3 19.3 33.8 23.7 32.3 11.4 41.4 12.3 252 0 24%
Existing cover sloped 7.1 48.5 1.2 3.8 14.6 42.6 9.7 27.8 25.2 12.1 39.2 8.9 241 0 23%
Intermediate cover 5% 4.1 29.7 26.5 5.8 14.0 14.0 39.8 23.3 33.1 12.7 32.2 19.7 255 0 24%
Intermediate cover slopes 3.4 30.2 25.4 4.5 13.5 11.8 41.2 21.9 33.3 12.2 32.5 16.8 247 0 23%
Final cap 5% 1.8 2.3 3.4 5.5 3.1 5.1 4.8 9.1 6.9 6.8 7.1 8.0 64 602 6%
Final cap sloped 2.4 2.4 5.5 4.7 4.4 3.7 6.2 7.5 7.8 7.6 7.6 7.2 67 516 6%
Total Leachate Collected (m3/month) 66 74 141 165 119 143 175 269 236 231 237 247 2,103
Leachate containment pond
Rainfall into Pond (m3) 110 276 81 41 41 198 73 183 72 193 226 188 1,683
Evaporation From Pond (m3) 231 113 124 80 66 21 29 52 88 108 139 205 1,256
Irrigation capacity (m3) 0 0 0 0 0 0 0 0 0 0 0 0 0
Net Leachate Generation (m3) -56 238 98 127 94 320 219 400 220 317 324 230 2,530
Required containment (m3) 1,294 1,532 1,631 1,757 1,851 2,171 2,390 2,790 3,010 3,326 3,650 3,880
Pond storage level (m3) 1,294 1,532 1,631 1,757 1,851 2,171 2,390 2,700 2,700 2,700 2,700 2,700
Pond storage level (%) 48% 57% 60% 65% 69% 80% 89% 100% 100% 100% 100% 100%
Temporary in-cell storage (m3) 0 0 0 0 0 0 0 90 310 626 950 1,180
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