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we plan to invest in essential 
waste management and recycling 
infrastructure at Lucas Heights 
resource recovery park

key features of the proposal

SITA Australia is now SUEZ

Increase land ll capacity by 8.3 million cubic metres

Invest in and extend operations until 2037

Improve and relocate the garden organics facility

Invest in a $90 million resource recovery facility to divert up to 70%  
of waste from land ll

Better environmental outcomes through best practice prevention, 
mitigation and recti cation measures

Establish community parklands after closure

Provide $100 million for community facilities in the Sutherland Shire

o signi cant impact to the environment or the community



The Environmental Impact Statement is now on exhibition by the 
NSW Department of Planning and Environment.

Have your say on the project or register your support by visiting 
majorprojects.planning.nsw.gov.au

For more information about 
the project or a guided tour of 
the Lucas Heights Resource 
Recovery Park, visit or 
contact us at:

suez-env.com.au/lucasheights

lucas.heights@suez-env.com.au 

1800 810 680  Project Hotline

Visit us between 9th - 28th November  
to n  out more.

Menai Marketplace
Tuesday 9am-11am

Thursday 3pm-7pm

Saturday 10.30am-12.30pm & 2pm-4pm

Sunday 10am-12pm

he i ge ol  lub House
Saturday 8am-10am



Lucas Heights 
resource recovery park
Our plan to invest in essential waste management  
and recycling infrastructure



*SUEZ Recycling and Recovery (referred to as SUEZ) (ABN 70 002 902 650) is the new business name of SITA Australia Pty Ltd.  
SITA Australia Pty Ltd is part of the SUEZ global group of companies. SUEZ Recycling and Recovery is a joint venture with Sembcorp.
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SUEZ has operated the Lucas 
Heights Resource Recovery 
Park since 2011, we provide 
essential waste management 
and recycling infrastructure. 

At the recovery park, we 
process garden organics into 
composts, mulches and other 
soil conditioning products.

Where waste is not recycled, 
we treat and dispose of it in 
our highly engineered land ll 
and then capture land ll gas 
to produce renewable energy.

We give back to the Sutherland 
Shire by supporting a range of 
local community initiatives and 
sporting teams.

about SUEZ
key factsSUEZ* makes the best use of water and waste 

by providing smart and reliable resource 
management solutions.

Above: Highly 
engineered land ll 
at Lucas Heights 
Resource Recovery 
Park

 ur rst preference is always to recycle the waste we receive and in  
NS  we divert more than 370,000 tonnes of waste from going into land ll 
each year.

 e enable communities to transform their waste into valuable energy 
and materials. ur smart and reliable collection, recovery and recycling 
solutions help protect our environment and make our communities  
more sustainable.

 ith operations across the entire resource recovery chain, we help local 
councils, businesses and residents work towards solving two of our largest 
environmental problems  managing waste and conserving resources.
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we’re investing in  
essential waste management 
and recycling infrastructure

 e will also upgrade the land ll gas capture system to reduce a 
source of odour, reduce greenhouse gas emissions and generate more 
renewable energy.

 e plan to relocate and expand our existing garden organics facility that 
recycles garden waste into a range of nutrient rich compost products 
and diverts these valuable resources from land ll. 

 e will invest in additional infrastructure for our garden organics 
operations, including covering active phases of the composting process 
for better odour management. The capacity will be increased from 
55,000 to 80,000 tonnes per year and activities moved to the western side 
of the site near Heathcote Road, further away from residential areas.

 e are seeking approval to build a fully enclosed $90 million state of
the art Advanced Resource Recovery Technology facility in the future. 
This facility would process up to 200,000 tonnes of general solid waste 
per year and recover valuable resources that can be used to create 
compost or alternative fuels. The facility would divert up to 70% of  
waste from land ll.

 The Lucas Heights Resource Recovery Park will ultimately be returned  
to the community as parklands for everyone to enjoy. As part of the 
proposal, the parklands would be approximately 25 hectares larger 
in area than the currently approved parkland, providing more area for 
recreation and community use.

 SUEZ will also contribute $100 million in funding over 15 years to 
Sutherland Shire ouncil which will be used by ouncil to fund a range  
of new projects and facility upgrades in Sutherland Shire.

Far left: SUEZ will 
upgrade the land ll 
gas infrastructure 
at the New Illawarra 
Road Land ll 

Left: Compost

We plan to increase capacity at the New Illawarra 
Road Land ll by 8.3 million cubic metres and 
extend operations at the site for 12 years until 2037.

Increase land ll capacity by 
8.3 million cubic metres

key features

Invest in and extend 
operations until 2037

Improve and relocate the 
garden organics facility

Invest in a $90 million resource 
recovery facility to divert up to 
70% of waste from land ll

Better environmental outcomes 
through best practice prevention, 
mitigation and recti cation measures

Establish community 
parklands after closure

Provide $100 million for 
community facilities in the 
Sutherland Shire

No signi cant impact to 
the environment or the 
community
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advanced resource  
recovery technology
Recovering and recycling valuable resources  
back into the economy

 These facilities also turn mixed plastics, timbers, textiles and other 
dry combustible materials into fuels which can replace gas and coal in 
cement kilns.

 SUEZ owns and operates more than half of all alternative waste 
treatment facilities in Australia and in 201  recovered over 399,000 
tonnes of materials that would have otherwise gone to land ll.

 As part of the Lucas Heights proposal, the onsite ARRT will be a fully 
enclosed facility and be able to divert up to 1 0,000 tonnes of waste  
from land ll.

Above: An ARRT 
facility which recycles 
waste that would have 
otherwise gone  
to land ll

Top: Nutrient-rich 
compost used  
to replenish  
degraded soils

Our Advanced Resource Recovery Technology 
(ARRT) facilities transform household waste into 
compost that can be used in rehabilitation projects 
to replenish degraded soils.
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timeline

community engagement 
is an essential part of our 
operations

SUEZ submits State Signi cant 
Development Supporting 
Documentation with the Department of 
Planning and Environment

Secretary of NSW Department 
of Planning and Environment 
provides environmental assessment 
requirements and community 
consultation begins

Development Application including 
EIS submitted to the Department of 
Planning and Environment for review

EIS placed on public exhibition by 
the Department of Planning and 
Environment which provides a further 
opportunity for community input

Department of Planning and 
Environment assesses the application

 e are committed to actively engaging and listening to the community 
and our stakeholders throughout the planning process, including by 
offering guided tours of the Lucas Heights Resource Recovery Park.

 e will continue to seek input from the community through our Lucas 
Heights ommunity Reference roup, which is made up of local 
residents and business neighbours. The R  meets regularly to  
discuss our operations.

 e will also continue to help educate the local community about 
resource recovery, recycling and waste management practices.

Above and right: Councils, residents, 
community groups, schools and 
businesses are encouraged to  
visit our facilities to learn how we recover 
valuable resources from everyday ‘waste’

Community and stakeholder engagement is  
an integral part of our operations in the 
Sutherland Shire.

 WE ARE HERE

01

02

03

04

05

For futher information we encourage the community to have 
their say on this proposal during the Environmental Impact 
Statement (EIS) exhibition period.
Visit majorprojects.planning.nsw.gov.au
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garden organics
Returning nutrients to the earth with high quality  
compost products 

 ur facilities transform lawn clippings, leaves, 
branches and other green waste into high uality 
compost products.

 nce the garden organics material is received 
from council and commercial collections, all 
contaminants such as plastic bags, bottles and 
metals are removed. The organics are then ground 
into a smaller, more suitable si e for composting. 

 This material decomposes naturally with the help 
of the same micro organisms found in any home 
compost bin. 

 The composting process is aerobic, meaning the 
material breaks down in the presence of oxygen. 

 ver the composting period the organic product is 
closely monitored for moisture, temperature and 
bulk density. hen decomposition is complete, the 
material is screened into a variety of high uality 
compost, mulch and soil blends.

 SUEZ is investing in compost organics onsite, 
relocating and expanding our existing garden 
organics facility to the western side of the site.

 apacity will be increased from 55,000 to 80,000 
tonnes per year.

 e will also invest in additional infrastructure 
including covering active phases of the composting 
process for better odour management.

By returning organic matter and essential nutrients 
to the soil, SUEZ contributes to a sustainable future 
for Australia’s fragile soil systems.

Left and below: 
SUEZ’s garden 
organics operations 
return nutrients to 
the earth with high 
quality compost 
products

SUEZ’s garden organics facilities 
recycle garden waste into a  
range of high-quality, nutrient-rich 
compost products, diverting these 

the process.



8

engineered landfill 
Renewable energy generation from biogas capture 

 here waste is not recycled or reused, it is disposed 
of safely and securely at our engineered land lls. 

 At SUEZ, our highly engineered land lls are  
divided into areas called cells. Before a cell can  
be lled with commercial and residential waste,  
many protective layers are installed. These consist  
of 900mm of compacted clay, a 2.5mm plastic liner, 
and perforated pipes which are laid down within a 
layer of drainage aggregate to capture the wastewater 
generated within the land ll known as leachate. 

 Leachate is pumped out of the cell and into a 
Leachate Treatment Plant. It is then treated onsite 
using bacteria and forced aeration before being 
responsibly discharged into the sewer system in 
compliance with Sydney aters re uirements.

 Biogas generated from the waste as it breaks down 
is captured using a network of wells and pipes and 
converted into green electricity, which is fed into 
the power grid. In 2013, gas captured at our New 
Illawarra Road Land ll produced enough renewable 
energy to power 20,000 households.

 Long term care, through ongoing monitoring of 
capped and closed land lls, is an important part of 
our commitment to environmental protection and 
rehabilitation programs.

 After the cell is capped it is then revegetated using 
local native plants and grasses. Rejuvenated land lls 
are often turned into public parks and gardens, golf 
courses or bike tracks for use by the community.

Above: A lined 
land ll cell at Lucas 
Heights Resource 
Recovery Park

recycle or reuse the waste we receive.

As part of the proposal, we will invest in additional gas 
extraction operations which will assist in managing 
potential odour and boost renewable energy 
production, generating power equivalent to the needs  
of approximately 5,700 homes.
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we believe in giving back  
to the communities in which 
we operate

 Parts of Lucas Heights Resource Recovery Park 
are currently being used by local community groups 
such as the P  ini Bike lub and the Sydney 
International lay Target Association.

 nce operations cease in 2037, the site will be 
rehabilitated into parklands within two years for 
everyone to enjoy.

 SUEZ will continue to support a range of community 
initiatives and local sporting teams in the Sutherland 
Shire, including enai Roosters unior Rugby League, 

enai arriors unior Rugby Union, Bangor Football 
lub, Bangor ricket lub, Barden Ridgebacks 

Football lub and Barden Ridgebacks Netball lub. 

 e are a major sponsor of the Australian ookaburra 
ids Foundation based in the Sutherland Shire and 

have contributed $150,000 to programs supporting 
children living in families affected by mental illness.

 ver the last two years, the program has distributed 
over $250,000 in funding to over 50 community 
groups across Australia, including $25,000 in grants 
funding to Sutherland Shire community groups.

Above and left: SUEZ 
has a long history 
of supporting the 
Sutherland Shire 
community

SUEZ is an active supporter of the 
Sutherland Shire community.

Through the SUEZ Community 
Grants Program, we provide funding 
for social and environmental 
projects which create a more 
sustainable future.

As part of the proposal, SUEZ 
will contribute $100 million in 
funding over 15 years to a range of 
Sutherland Shire Council projects 
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existing site plan
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proposed site plan
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community parklands

The parkland will have a total area of 1 9 ha. This is 
approximately 25 hectares larger in area than the 
currently approved parkland, providing more area for 
recreation and community use.
The parkland will include a range of features such as 
open grassed picnic areas, viewing areas, bridges, 
ponds, pedestrian and cyclist paths and a vehicle 
access route through the site.
There are also substantial undulating open spaces with 
areas suitable for a variety of activities.  

For example:
 Running, jogging or walking
 Picnics
 Bicycling
 og training or off leash dog areas
 E uestrian activities

The nal uses of the each space would be determined 
in 2035 by Sutherland Shire ouncil with ANST  
approval based on community needs at the time. 

Once operations cease in 2037, the site will be rehabilitated and converted into 
community parklands within two years for everyone to enjoy.
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Left: Odour modelling shows the  
facility will achieve the ‘two odour units’ 
performance criteria at the nearest 
residential receptor. Typically, odour less 
than two odour units is not perceived as  
a nuisance

Q Will there be an impact on air quality?

A SUEZ has measures in place to prevent and mitigate odour from the 
facility and this will continue. As part of the proposal, SUEZ will also 

 
of odour. 

 The garden organics operations will be moved to the western side of the 
site further away from residential areas, and the active phases of the 
composting process will be covered for better odour management. 

 Through the proposal, odour from our operations across the precinct 
will be reduced by more than 40% compared to current levels. These 
improvements will be achieved as early as 2016. 

 SUEZ has also committed to strict air quality targets beyond its  
statutory requirements.

Visual impact
Whilst the site is operational, 
the perimeter will be screened 
by planting. There will be no 
signi cant visual impacts  
to the community.

Noise
The noise assessment concluded 
that the proposal would have 
no signi cant impacts on the 
community or environment.

other topics

The Environmental Impact Statement 
addresses the full range of potential 
impacts from the proposal.  



14

Q Will there be an impact on traf c?

A The Lucas Heights Resource Recovery Precinct accounts for only 1.3% 
of all vehicles on New Illawarra Road at the present time. As part of the 

Illawarra Road and Heathcote Road.

generation at the facility. If all facilities are operating at maximum 
capacity, the forecast increase in vehicles using New Illawarra Road 
during peak hour periods is approximately 1.6%, or a maximum of 63 
additional vehicles at this time. Modelling indicates that 96% of vehicles 
using New Illawarra Road are not associated with this proposal.

 For waste delivered from the SUEZ network of facilities, we have invested 
in High Mass Load trailers which can carry approximately 20% more 
waste
and reduce the number of truck movements to the park.

Leachate
Leachate is water that has come 
into contact with waste. 

The new landform design will 
increase rainfall run off from the 
surface of the site, reduce water 

ponding from occurring. Less 
leachate reduces the potential 
impact on the local environment.

Litter
Existing controls to manage and 
mitigate litter such as portable 
litter nets and regular patrols  
will continue. 

Waste delivered to the Advanced 
Resource Recovery Technology 
facility would occur within enclosed 
buildings therefore the potential 
litter impact is low.

SUEZ will contribute to a $300,000 
fund over ve years aimed at 
preventing and combatting illegal 
dumping in the Sutherland Shire.

other topics

The Environmental Impact Statement 
addresses the full range of potential 
impacts from the proposal.  

Left: SUEZ have invested in High 
Mass Load trailers which can carry 
approximately 20% more waste than 
older trailers
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-----Original Message----- 
From: no-reply@planning.nsw.gov.au [mailto:no-reply@planning.nsw.gov.au]  
Sent: Wednesday, 2 March 2016 7:34 PM 
To: _DPE-PSVC Online Lodgements 
Subject: Request for Security Key 
 
Applicant Details 
 
Name: Mr Greg Hoy 
Phone: 95253693 
Mobile: 0417284615 
Email: Greghoy@bigpond.com 
 
Company Details 
Name: Cronulla Model Aero Club 
ABN:  
 
Job: SSD #6835 Landfill and Resource Recovery expansion - General Solid Waste (putrescible) 
https://majorprojects.affinitylive.com/?action=frameset&frameset_action=view_job&id=6835 
Site: Lucas Heights (Suez) 
https://majorprojects.affinitylive.com/?action=frameset&frameset_action=view_site&id=3028 
 
Security Key: 83597247 
Application url: http://majorprojects.planning.nsw.gov.au/application/Login/?job_id=6835 
 
IP Address:  - 101.175.5.98 
 
Reason for requesting key: 
I had previously made a submission via email to the department. This was followed up with a 
conversation with the Department. The issue of available land for local community groups namely 
the Cronulla Model Aero Club being, deferred until 2040 has not been properly addressed. This is 
despite other crown land being available in the same area. Such groups now have to wait an 
additional 25 years with no guaranttee the the proposed areas will be suitable. The mega tip will 
result in a mound that is not suitable groups previously identified.  
Why has Sita/suez not addressed this shortfall in making land available to previously promised 
groups. It is a snub to these NFP community organisations and the Department should make the 
applicant address this issue. 
 



 

 

 
 

Appendix C 
Response to EPA comments - 
attachments

 

 



21/23482/215674   

18 May 2016 

To Carol Ng 

Copy to 

From Anthony Dixon and Evan Smith Tel 02 9239 7025 

Subject SSD 14_6835 - Lucas Heights Resource Recovery 
Park Project  - Review of Odour Impact Assessment 
Odour Emission Rates for the GO 

Job no. 21/23482 

1 Introduction 
GHD understands that the EPA is seeking information on the reliability and sensitivity of the odour impact 
assessment that was completed for the Lucas Heights Resource Recovery Park (LHRRP) Project, 
particularly for the proposed Garden Organics (GO) Facility. 

This memorandum provides further assessment to demonstrate that the odour emission rates applied for 
the GO (and the overall odour impact assessment for the Project) is a conservative representation of the 
potential odour emissions from the site. This memorandum includes further analysis and commentary on 
the following: 

The odour reduction potential for using GORE® covers or similar breathable membrane over the early 
stage of the composting process; and 

The stage of the composting process selected for turning the material and associated odour emission 
rate applied when turns are made. 

2 Reliance 
The following documents have been relied on by GHD in preparation of this memorandum: 

SITA Australia (2015) Lucas Heights Resource Recovery Park Project: Environmental Impact 
Statement, Appendix G – Air Quality Assessment 

EPA’s review of the Lucas Heights Resource Recovery Expansion Project, issued to the NSW 
Department of Planning and Environment and dated 22 December 2015. 

3 Environmental Impact Statement: Air Quality Assessment (SITA Australia, 
2015)

The information included in Attachment 1 is taken from Section 7.7.3 of the Air Quality Assessment 
(AQA) and lists the odour contribution from all of the significant odour sources at the site. The information 
is provided for all three operations when they planned to be occurring concurrently in 2021 (landfill, GO 
and ARRT) and comprises an odour inventory of all sources and commentary on them.  

This is reproduced to highlight the fact that the odour predictions are based on a cumulative assessment 
of odour contributions from the site and have been considered holistically. This is a conservative 
approach and is discussed in more detail in Section 4.7. 

Furthermore, specific conservatism in the odour contributions for the Project have been included in the 
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odour impact predictions and these are summarised below.  

A potential worst-case year was selected for the odour impact assessment when all three operations 
are occurring at maximum capacity. The year 2021 was selected based on the landfill reprofiling 
works being closest to future residential receptors and involves areas to be reprofiled which have a 
higher odour emitting potential. 

A detailed and extensive field campaign of odour measurements was undertaken at the landfill to 
quantify site specific odour emissions from the site. One significant element of conservatism with the 
applied odour emission rates is in regard to the odour emission rate applied for intermediate cover 
(with gas extraction). This is stated in Appendix C of the AQA and an odour emission rate was 
conservatively applied for this surface (intermediate cover with gas extraction with an area in Phase 
6 of approx. 30Ha) when the character of the odour suggested that this large area could be 
discounted as an odour source. 

Shredding of garden waste was considered to occur continuously from 7am – 5pm every day at the 
proposed GO facility.  This is a conservative assumption as the shredding times will not be 
continuous nor undertaken every day. 

A conservative stage for the turning of the compost (by identifying and utilising the turning stage 
which would have the highest potential odour emissions taking into account the specific odour 
emission rate and area for the emission) was applied which provides the largest odour emission rate 
for this aspect of the composting process. 

The available literature from GORE® states1 that: ‘facilities using the GORE® Cover technology 
experience a greater than 90% reduction in process odours and VOC emissions’. GHD adopted the 
conservative odour reduction of 90% when in fact higher odour reduction rates are achievable. 

GHD undertook a further sensitivity analysis by assuming an odour reduction of 60% for the period of 
time when the active composting process is covered. The results confirm that odour would not 
exceed 2OUs at any of the existing or proposed residential receptors. 

Further discussion is provided on these points below. 

4 Conservative Elements of Odour Modelling Predictions 

4.1 Worse-Case Scenario 

2021 is considered to be a worst-case scenario with the landfill, GO and ARRT facilities operating at full 
capacity. Also landfill odour emissions are expected to remain relatively similar from 2017 to 2037. The 
year 2021 was selected based on the landfilling activities proximity (north east side of the site – Phase 6) 
to the proposed residences and in areas where stripping of old intermediate covered surfaces would 
occur. The odour sampling undertaken as part of the EIS studies indicated that stripping in areas of old 
intermediate surfaces has a potential to release some odour, whereas stripping over the capped and 
revegetated areas does not.  

In subsequent years after 2021, as more of the landfill is capped and revegetated, potential odour 
emissions would be reduced from the site. In the preceding years from 2017 to 2021, the potential odour 

1 GORE® and Associates, 2008. The Gore Cover System A Leading Composting Technology for Organic Waste Treatment. 
http://www.astoriaorganics.com.au/download/Gore-Cover-Intro-2013.pdf 



321/23482/215674   

impacts are expected to be less as the reprofiling works are located further away from the proposed 
residences and are on areas that were previously capped and revegetated.  

4.2 Conservatism of odour emission rates from the landfill 

As described above in Section 3, a detailed and extensive field campaign of odour measurements was 
undertaken at the landfill to quantify site specific odour emissions from the site. One significant element 
of conservatism with the applied odour emission rates is in regard to the odour emission rate applied for 
intermediate cover (with gas extraction). This is stated in line item 2 of Table 5-1 of Appendix C of the 
AQA.  

Five odour samples were collected to derive the odour emission rate (SOER) for the intermediate 
covered surface (with gas extraction). Of these samples four of them were recorded as having the same 
odour character as areas not over waste and for the one sample (No. 25) which was attributed to have a 
waste character, the sample was taken within the rectangular section south of the existing stockpile. This 
location (sample No. 25) has since had a series of additional landfill gas extraction wells installed and are 
operational to prevent odour emissions from this area.  

This means that the odour predictions could have reasonably applied a nil odour contribution to the 
intermediate covered surface (with gas extraction).  

As the intermediate covered area is large (over approx. 30 Ha for Phase 6) by applying a nil odour 
contribution to this area results in a significant reduction in the predicted odour emissions (approx. 6,900 
OUv/s ) for the landfill. As this was not done this incorporates a level of conservatism in the odour 
predictions. 

4.3 Shredding duration at GO Facility 

As stated above in Section 3, shredding of garden waste was considered to occur continuously from 7am 
– 5pm every day at the GO.  This is a conservative assumption as the shredding times will not be 
continuously nor undertaken every day. 

4.4 Turning emission rate 

The odour emission rate (see tables 7-10 and 7-11 of the AQA for the ‘turning’ item) applied in the 
assessment takes into account the 12 week composting process and applies worst-case odour emitting 
turning conditions. GHD has used data that represents weeks 5 – 8 in the maturation process, which has 
a lower emission rate per m2 of turned material compared to the active composting phase turn emissions, 
however when the larger area is considered the emission contribution is greater. This explanation is 
provided below: 

OER for turning of an active composting bunker (150 m2) in weeks 2 to 4 (note not turned until week 
2) is 405 OU 

OER for turning of maturation windrows (713 m2) in weeks 5 to 8 is 1340 OU (modelled option) 

OER for turning of maturation windrows (713 m2) in weeks 9 to 12 is 930 OU 

This demonstrates that the odour assessed from turning is worst-case and adds to the conservatism 
used in the odour assessment. 

Note that an odour emission rate applied for the modelled option takes into account the range of ages of 
the 5 – 8 week maturation period as the maturation stockpiles will be distributed in age. Therefore the 
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odour emission rate is a function of the age of the compost. The range of specific odour emission rates 
for turning the various ages of the compost are represented in the applied odour emission rate and 
hence why the maximum specific odour emission rate in the 5 – 8 week period is not applicable. 

4.5 Cover odour reduction efficiency at the GO Facility 

As stated in Section 3, the available literature from GORE® states that: ‘facilities using the GORE® Cover 
technology experience a greater than 90% reduction in process odours and VOC emissions’. GHD 
adopted the conservative odour reduction of 90% when in fact higher odour reduction rates are 
achievable. 

It is also worth noting that the contribution of odour from the active composting process was modelled 
with and without the application of covers. The odour modelling (Figures 8-3 and 8-4 in the AQA and the 
information in Attachment 1) demonstrates that applying the covers does not result in a significant 
reduction in the extent of predicted odour impacts. This is due to the total odour contribution from the 
active composting phase contributing approx. 6% of the total predicted site night time odour emission 
and the percentage is significantly less during day time operations when the odour emission from the 
active tipping face is included.  

4.6 Odour sensitivity analysis 

GHD has undertaken additional analysis to determine the predicted odour levels at the nearest sensitive 
receptor (R6) with a GORE® cover that has a lower odour reduction efficiency of 60%. The predicted 
level is 2.0 OU (which is the same predicted odour level as a GORE® or similar cover with 90% 
efficiency). This further demonstrates that the covering the active phase of the composting process 
achieves a marginal benefit in reducing potential odour emissions from the site. 

Note, however, that covering of the active composting phase also has the advantage of reducing the 
quantity of leachate they would be generated by the GO. 

4.7 Odour contribution 

Odour modelling has been undertaken as a cumulative assessment. There are three main sources of 
odour at the LHRRP, These are: 

biofilter /earthy odour character 

mixed solid waste, garbage odour character 

green waste/herbaceous odour character 

While odours of different character are not usually assessed cumulatively, often in landfill assessments 
odours from MSW, landfill gas and green waste are grouped together. Odours from a biofilter, which 
generally have an earthy odour character are not considered as offensive as other odours onsite and 
have only been included in the cumulative assessment for additional conservatism. 

5 Summary 
Table A summaries the odour emission contribution from the proposed landfill, GO and ARRT Facilities. 
This demonstrates the following: 

During daytime operations the most significant source of odour is from the landfill (in the afternoon) 
with the main odour contribution predicted from the active tip face. This value is considered a reliable 
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representation of this source of odour and is significantly higher than applied odour emissions for 
other landfill projects. The potential reason is due to the site specific measurement technique of 
upwind and downwind measurements which capture the disturbance of waste (eg unloading) unlike 
the standard method of using IFCs. 

The highest odour emissions are expected from the Project during the afternoon period (for the 
reason discussed above), however during daytime periods the atmospheric conditions enable more 
efficient dispersion of odour and reduces the potential for any off-site odour impacts (i.e. greater wind 
speeds occur during the daytime which better disperses odour). 

 During night time the most significant source of odour is the ARRT and the odour emission from its 
biofilter portal (with the commitment described below in terms of design provisions for additional 
odour treatment). The landfill odour emissions are significantly reduced at night (when there is 
generally less dispersive atmospheric conditions) as all waste is covered at the end of each day’s 
operations (as required by the site’s Environment Protection Licence).   

Table A Predicted odour emissions from each facility 

Facility Morning Odour 
Contribution 
(OER OU/s)* 

Afternoon Odour 
Contribution (OER -
OU/s)* 

Night Odour 
Contribution (OER - 
OU/s)* 

Landfill 80,000 115,000 15,000 

GO (Covered) 24,000 24,000 16,000 

ARRT 86,000 86,000 86,000 

Total 190,000 225,000 117,000 

*rounded to the nearest 1,000 OU/s. 

6 Conclusion  
The SOERs applied for the GO are based on representative information measured at other equivalent 
composting facilities. When odour emissions are considered holistically for the Project, the layers of 
conservatism provide a high level of confidence that the odour predictions will meet the assessment 
criteria of 2OUs at the existing and proposed residences. 

In addition, as per the technical report provided by Dr Robert Kelly, SUEZ would commit to including as 
part of the design provisions for additional odour treatment performance enhancements such as the 
implementation of advance biofiltration technology or inclusion of an Activated Carbon filter or other 
proven technology as a polishing treatment stage to be operated only on an “as needed” basis in 
response to the prevailing environmental conditions. 
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Attachment 1 

Introduction 
The following tables provide the relative contribution of odour predicted from each of the sources during 
the potential worse-case scenario 2021. This is the percentage of that odour source compared with the 
total odour contribution of the activity. Commentary is also provided on each of the applied odour 
emission rates in the following tables. 

Landfill 
The most significant source of odour at the landfill is the active tip face during operating hours, followed 
by intermediate cover and then stripped back areas. The leachate pond during aeration is also potentially 
a significant source however this activity is generally only undertaken for two to four hours per day. The 
intermediate cover area has been modelled conservatively as discussed in the table. 

Table 1 Odour emissions for 2021 landfill 

Source Surface 
area
(m2)

SOER
OUv/
m2/s 

OER 
OUv/s 

Source % 
Morning 

Source % 
Afternoon 

Source 
% Night 

Comment 

Active tip 
face morning 2500 26 65,000 81.5 - -

This applied value 
is significantly 
higher than applied 
odour emissions for 
other projects. The 
potential reason is 
due to the site 
specific 
measurement 
technique of upwind 
and downwind 
measurements 
which capture the 
disturbance of 
waste (eg 
unloading) unlike 
the standard 
method of using 
IFCs. 

Active tip 
face 
afternoon 

2,500 40 100,00
0 - 87.1 -

This applied value 
is significantly 
higher than applied 
odour emissions for 
other projects. The 
potential reason is 
due to the site 
specific 
measurement 
technique of upwind 
and downwind 
measurements 
which capture the 
disturbance of 
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Source Surface 
area
(m2)

SOER
OUv/
m2/s 

OER 
OUv/s 

Source % 
Morning 

Source % 
Afternoon 

Source 
% Night 

Comment 

waste (eg 
unloading) unlike 
the standard 
method of using 
IFCs. 

Daily cover 2500 0.03 100 0.1 0.1 0.7 

Site specific 
measurement and 
not a significant 
odour source. 

Daily cover 
area 10,000 0.03 300 0.4 0.3 2.0 

Site specific 
measurement and 
not a significant 
odour source. 

Leachate 
pond
(quiescent) 

3,550 0.26 923 1.2 0.8 6.2 

Site specific 
measurement and 
not a large odour 
source. 

Leachate 
pond
(aerated) for 
2 hours of 
the day 

3,550 1.8 6390 - - -

Site specific upwind 
and downwind 
measurement and 
reflects the day time 
operation of the 
leachate dam 

Final cap 485,490 0 0 0 - -

Nil source 
confirmed by site 
specific 
measurements. 

Intermediate 
cover 

434,750 

Interm
ediate 
cover 
withou
t gas 
extract
ion – 
0.05 

Interm
ediate 
cover 
with 
gas
extract
ion – 
0.023 

11,038 13.8 9.6 74.3 

See the discussion 
in Section 4.2 
above. 

Stripped 
back area 2,500 1 2,500 3.1 2.2 16.8 

Based on site 
specific 
measurements. 
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Source Surface 
area
(m2)

SOER
OUv/
m2/s 

OER 
OUv/s 

Source % 
Morning 

Source % 
Afternoon 

Source 
% Night 

Comment 

Total 
morning - - 79,761 - - -

Total 
afternoon - - 114,76

1 - - -

Total night - 14,861 - - -

Odour emission for 
the landfill are 
significantly lower at 
night when the 
active landfill tip 
face is covered. 
This odour 
contribution would 
be lower in the night 
time (when weather 
conditions can lead 
to a higher risk of 
odour impacts) 
should the 
intermediate cover 
level of 
conservative be 
applied. 

Proposed GO Facility with GORE® or similar cover 
Odour emissions from the GO facility are shown in Table 2. The three largest sources of odour are the 
receivals area, shredding and maturation stockpiles. The active composting area with GORE® covers 
makes up only 3% of emissions in total, over the 4 week composting period, which is insignificant when 
compared to other sources at the facility.  

Table 2 Odour emissions for proposed GO facility with breathable membrane covers 

Table 3 

Source Surfa
ce
area
(m2)

SOER
OUv/m
2/s 

OER 
OUv/s 

Source
% Day 

Source % Night Comment 

Receivals 
area 1,949 4 7,796 31.9 48

This is a potential 
significant source of odour 
and is based on an 
equivalent garden waste 
receival composting 
operation.  

Shredding - - 5,740 23.5 35 This has conservatively 
been assumed to operate 
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Source Surfa
ce
area
(m2)

SOER
OUv/m
2/s 

OER 
OUv/s 

Source
% Day 

Source % Night Comment 

the entire day, and is the 
second highest source of 
odour from the GO facility.  
In reality the shredding 
operations are not 
undertaken all day and are 
an intermittent operation.  

Loading 5 8 40 0.2 0.2 Minor odour source 

Active 
compostin
g week 1 

1,500 0.20 293 1.2 2

A significant reduction in 
odour based on a 
conservative reduction of 
90% with the pre-covered 
odour emission rate based 
on the SITA Brooklyn 
garden waste data set and 
scaled to by a factor of 7.6 
to account for the removal 
of grease trap waste. 

Active 
compostin
g week 2  

1,500 0.11 168 0.7 1

A significant reduction in 
odour based on a 
conservative reduction of 
90% with the pre-covered 
odour emission rate based 
on the SITA Brooklyn 
garden waste data set and 
scaled to by a factor of 7.6 
to account for the removal 
of grease trap waste. 

Active 
compostin
g week 3 

1,500 0.10 146 0.6 1

A significant reduction in 
odour based on a 
conservative reduction of 
90% with the pre-covered 
odour emission rate based 
on the SITA Brooklyn 
garden waste data set and 
scaled to by a factor of 7.6 
to account for the removal 
of grease trap waste. 

Active 
compostin
g week 4  

1,500 0.09 134 0.5 1

A significant reduction in 
odour based on a 
conservative reduction of 
90% with the pre-covered 
odour emission rate based 
on the SITA Brooklyn 
garden waste data set and 
scaled to by a factor of 7.6 
to account for the removal 
of grease trap waste. 
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Source Surfa
ce
area
(m2)

SOER
OUv/m
2/s 

OER 
OUv/s 

Source
% Day 

Source % Night Comment 

Maturation 5,638 0.7 3,947 16.1 24

Potential large odour 
source and odour emission 
rate based on the SITA 
Brooklyn garden waste data 
set and scaled to by a 
factor of 7.6 to account for 
the removal of grease trap 
waste. Note that an odour 
emission rate takes into 
account the range of ages 
of the 5-8 week maturation 
process as the stockpile 
ages will be evenly 
distributed in age over this 
time. 

Finished 
compost 8,145 0.34 2,769 11.3 17

Potential large odour 
source and odour emission 
rate based on the SITA 
Brooklyn garden waste data 
set and scaled to by a 
factor of 7.6 to account for 
the removal of grease trap 
waste. 

Screening - - 1,600 6.5 10

This has conservatively 
been assumed to operate 
the entire day, and is a 
medium potential source of 
odour from the GO facility. 

Turning 713 1.18 841 3.4 5

Turning has been assessed 
as a worst case scenario as 
discussed in Section 4.2 of 
this memorandum.  

Leachate 
pond 6,818 0.145 989 4.0 6 Not a large source of odour. 

Leachate 
pond
(aerated) 
for 2 hours 
of the day 

6,818 1.0 6,818 28 -

Potentially a large odour 
source with aeration to 
occur in day time conditions 
when weather conditions 
are more favourable for 
dispersion. 

TOTAL 
day - -

24,463* 
(unaera
ted) 

- -

TOTAL 
night - - 16,242 -- -

Lower potential odour 
emissions due to no 
shedding, screening, 
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Source Surfa
ce
area
(m2)

SOER
OUv/m
2/s 

OER 
OUv/s 

Source
% Day 

Source % Night Comment 

loading or turning of 
materials. 

ARRT Facility 
As described in Section X (Carol to reference) additional analysis by SUEZ (Dr Robert Kelly) confirms 
that the performance of a biofilter can achieve 250 OU/m3. To ensure that this value is achieved SUEZ 
will further address the performance of the biofilter during the detailed design process for the ARRT.  

This commitment is detailed in the technical report provided by Dr Robert Kelly, and SUEZ would 
including as part of the design provisions for additional odour treatment performance enhancements 
such as the implementation of advance biofiltration technology or inclusion of an Activated Carbon filter 
or other proven technology as a polishing treatment stage to be operated only on an “as needed” basis in 
response to the prevailing environmental conditions. 

Table 4 Odour emissions for proposed ARRT facility 

Source Flow rate (m3/s) Biofilter emission rate 
OU/m3

OER (OU/s) 

Biofilter 345 250 86,250 
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12 May 2016 

Phil Carbins 
Sydney Landfill Business Manager 
SUEZ 
70 Anzac Street 
Chullora  NSW  2190 

Our ref: 21/23482
 215720  
Your ref:  

Dear Phil   

Lucas Heights RRP project 
Response to submissions - leachate pipework 

1 Introduction 
This letter provides a response to EPA’s 22 December 2016 submission in regards to the leachate 
collection pipework (Request No. 5 of Attachment 4). 

The EPA provided the following comments: 

Calculations by GHD on stages 5.2 and 5.3 (i.e. the north area) indicates that the leachate 
collection pipework for these cells can withstand a weight/cover height of 75m. The leachate 
collection pipework and its integrity is essential for the proper management of leachate in a 
landfill. It is not clear if the unit weight of waste used to calculate the weight/height cover of 75m 
and the depth of waste in cells 5.2 and Cell 5.3 has been provided in the EIS. 
The specific questions from the EPA and GHD’s responses follow. 

2 Responses 

a) The EPA requests the Proponent provide the proposed height of Cell 5.2 and Cell 5.3 from the 
base of the cell to the proposed final landform? 
A contour map of the expected depth of waste over Cell 5.2 and Cell 5.3 is attached (Drawing 21-20508-
SK039, Appendix A). These contours represent the depth between the designed base of the liner 
(Drawing 21-20508-C003, Appendix B) to the top of the baseline final landform (as shown in Figure 6.2 
of the EIS). The maximum proposed height from the base of the liner to the proposed final landform is 
66.7 m. It is noted that the maximum height of waste over any leachate pipe is expected to be 62 m. 

Note: The EIS references 75 m as the maximum height/weight the pipes can withstand. The original 
design report for Cells 5.2 and 5.3 noted that the pipes could withstand the load from 64 m of waste (a 
copy of these calculations are included in Appendix C), as this was the proposed maximum height of 
waste at the time. Subsequent review of the calculations, undertaken as per AS/NZ 2566.1 Buried 
flexible pipelines Part 1: Structural design, confirmed that the maximum height of 75 m (at 12 kN/m3) can 
be sustained (refer Appendix D). Further calculations were undertaken based on 13 kN/m3 as a 
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sensitivity review which confirmed that the pipes can withstand the predicted load (refer response part (b) 
below and Appendix E). 

b) What unit weight for waste was used by GHD to calculate the height of 75m? 
The assumed unit weight of waste used in the calculation of the structural integrity of the leachate 
collection pipes in the base of Cell 5.2 and Cell 5.3 was 12 kN/m3. Geotechnical Aspects of Landfill 
Construction and Design (Qian et al) illustrates that the expected unit weight for waste up to 65 m below 
the landfill surface has been observed in MSW to be 12.5 kN/m3 (Appendix F). As the waste near the 
landfill surface will be less dense than this, 12 kN/m3 was taken as a conservative value of the average 
waste unit weight through the entire column of waste above the pipework. The attached calculation 
(Appendix C) was taken from the design basis memo provided to the EPA as part of the approval of the 
cell design. This was submitted alongside the design documents which are referenced in Condition E4 of 
the site licence (EPL 5065). 

GHD subsequently undertook additional calculations with unit weight of 13 kN/m3 (where observed 
values asymptote) for the entire column of waste and confirm that the pipe integrity is maintained at this 
extreme conservative value (Appendix E). 

c) The EPA requires the proponent assess the structural integrity and hydraulic performance of 
existing leachate collection infrastructure under the additional leachate and waste loads to be 
imposed by the proposed overtopping of waste and storage of leachate in Cell 5.2 and Cell 5.3. 
The calculations which assess the structural integrity of the pipes within Cell 5.2 and Cell 5.3 assuming 
64 m of waste with unit weight of 12 kN/m3 and 13 kN/m3 are attached (Appendix C and Appendix E). 
The pipe spacing calculation attached confirms that at 50 m spacing the leachate head can be 
maintained at less than 300 mm (Appendix G). 

The pipe perforation spacing calculation attached confirms that the spacing of perforations is sufficient to 
maintain leachate head of less than 300 mm (Appendix H). 

The hydraulic capacity of the pipes per AS2200-2006 Design charts for water supply and sewerage has 
been confirmed to be adequate for the expected leachate flows (Appendix I).  

If you have any further questions on the above matter, please contact me on the number listed below. 

Regards 
GHD Pty Ltd 

Anthony Dixon 
Service Group Manager - Waste Management 
02 9239 7025 
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Appendix A 

Expected depth of waste  
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Appendix B 

Design subgrade levels 
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Pipe structural design calculation – part 1 



Project: Lucas Heights 2 - Cells 5.2 & 5.3 Job: 21-20508

Designer: A Horlyck Date: 12 October 2012
This spreadsheet calculates the structural design of a flexible pipe using AS2566
Item Description Symbol Unit References to AS/NZS 2566.1

1 2 3 4
PE100 (Landfill 

60 m)
PE100 During 
Construction

PE100 (Landfill 
30 m)

PE100 During 
Construction

1 DN 200 200 450 450 mm
2 Profile Number 20 20 20 20
3 Internal Diameter D i 0.1536 0.1536 0.346 0.346 m
4 External Diameter D e 0.1984 0.1984 0.4466 0.4466 m
5 Overall Thickness t 0.0224 0.0224 0.0503 0.0503 m
6 Moment of Inertia for Ring Bending I xx 9.37E-07 9.37E-07 1.06E-05 1.06E-05 m4/m
7 Distance from Neutral axis to internal 

surface c 2 m Figure 1.2
8 Initial (3-minute) ring bending modulus of 

elasticity E b 826.5 950 826.5 950 Mpa
Table 2.1 adjusted for 30 
degrees celcius

9 Long-term ring-bending modulus of 
elasticity E bL 226.2 260 226.2 260 MPa

Table 2.1 adjusted for 30 
degrees celcius

10 Diameter of Neutral Axis D 0.18 0.18 0.40 0.40 m
11 Ring-bending stiffness S D I 141993 163211 140829 161873 N/m/m Equation 2.2.1.1(1)

S DL 38861 44668 38543 44302 N/m/m Equation 2.2.1.1(2)
OK OK OK OK Clause 1.4.6.2 SDI<7500E'

12 Ratio of long-term (2 years) to initial (3 
minute) ring-bending stiffness S DL2 /S D I 0.36 0.36 0.36 0.36 Equation 2.2.3

13
Longterm (2 years) ringbending stiffness) S DL2 50443 57980 50029 57505 N/m/m Product of Item 11 & 12

14 Allowable longterm internal pressure P all 2.04 2.04 2.03 2.03
Maximum Allowable Long Term Hoop 
Stress s h all 8 8 8 8 MPa Table 2.1

15 Poissons Ratio v 0.4 0.4 0.4 0.4 Table 2.1
LIMITING PARAMETERS FOR THE PIPE

16 Allowable longterm vertical deflection y all /D 7.5% 7.5% 7.5% 7.5% % Table 2.1
17

Allowable longterm ring-bending strain ball 4% 4% 4% 4% % Table 2.1
18 Design Factor for Buckling F s 2.5 2.5 2.5 2.5 Clause 5.4
19 Factor of safety for:-

- Longterm internal pressure p 1.25 1.25 1.25 1.25
- Longterm ring bending strain b 2 2 2 2
- Longterm combined loading 1.25 1.25 1.25 1.25

SITE CONDITIONS
20 Cover H 0.3 0.3 0.3 0.3 m
21 Native Soil:-

- Classification Compacted Clay Compacted Clay Compacted Clay Compacted Clay Table 3.2
- Standard Penetration Test Blows Table 3.2
- Soil Modulus E' n 5 5 5 5 MPa Table 3.2

22 Embedment:-
- Classification Gravel SS Gravel SS Gravel SS Gravel SS Table 3.2
- Density Index (Estimated Field 
Compaction I 80 80 80 80 % Table 3.2
- Soil Modulus E' e 14.0 14.0 14.0 14.0 MPa Table 3.2

23 Width of trench at the springline B 1.700 1.700 10.000 10.000 m
24 Height of Water surface above the top of 

the pipe H w 3.3 0.3 4.3 1.3 m
25 Internal Working Pressure P w 0 0 0 0
26 Internal Vacuum q w 0 0 0 0
27 Unit weight of trench fill 17.1 17.1 17.1 17.1 kN/m3 Clause 4.3 Paragraph C4.2.2
28 Specific Gravity of Soil Particle s 2.65 2.65 2.65 2.65 Equation 5.4(2) for sub

DESIGN DEAD LOAD AND LIVE LOADS DETERMINATION
Kotan 0.16 0.16 0.16 0.16 AS2566.1 Supp1:1998

H/B' 0.18 0.18 0.03 0.03 Clause C4.3
K 0.97 0.97 1.00 1.00 Clause C4.3

29 Design load due to trench fill
w g 5 5 5 5 kPa Equation C4.3(1)

30
Design Load due to external live loads

- Wheel Load P 0 70 0 70 kN Table C4.1
- Sum of Wheel Loads P 0 280 0 280 kN
- Wheel Load contact area a b 0 0.2x0.5 0 0.2x0.5 m2 Figure 4.1
- Distance between centre lines of 
wheel loads G 0 1.2 0 1.2 m Figure 4.1
- Length of base of load prism 
measured in relation to the direction of 
travel of the vehicle:-

Perpendicular L 1 0.00 1.10 0.00 1.10 m Figure C4.7, Fig 4.2
Parallel L 2 0.00 0.60 0.00 0.60 m Fig 4.2

- Live load impact factor 0 1.355 0 1.355 - Equation 4.7.2(2)

- Average intensity of design live loads w q 0.00 574.85 0.00 574.85 kPa Equation 4.7.2(1) or Fig 4.1

Design Load due to waste and stockpiles
- Landfill Depth (including Cover) 64.00 1.00 30.00 1.00 m

- Density of Landfilled Waste and Cover 12.00 8.50 12.00 8.50 kN/m3

- Height of Stockpiles 0.00 0.00 0.00 0.00 m
- Density of Stockpiles 0.00 0.00 0.00 0.00 kN/m3

PIPE SPECIFICATION AND PROPERTIES OF PIPE WALL

Case



Project: Lucas Heights 2 - Cells 5.2 & 5.3 Job: 21-20508

Designer: A Horlyck Date: 12 October 2012
This spreadsheet calculates the structural design of a flexible pipe using AS2566
Item Description Symbol Unit References to AS/NZS 2566.1Case

Vertical design load (pressure to top of 
pipe) due to surface applied dead load w gs 768 8.5 360 8.5 kPa

Clause 4.6(a), Equations 5.2(2), 
5.4(1), 5.4(3)

Internal Vacuum q v 0 0 0 0 kPa Clause 5.4(b)
DETERMINE EFFECTIVE SOIL MODULUS

31 E'e/E'n 2.80 2.80 2.80 2.80 -
32 B/De 8.57 8.57 22.39 22.39 -

f 1.44 1.44 1.44 1.44 -
33 Leonhardt Correction Factor Ç 1.00 1.00 1.00 1.00 - Figure 3.2 of Equation 3.4.3(2)
34 Effective Soil Modulus E' 14.00 14.00 14.00 14.00 MPa Equation 3.4.3(1)

DETERMINE DEFLECTION
Bedding constant K 0.1 0.1 0.1 0.1 - Clause 5.2

35 Predicted Longterm Vertical Deflection y/D 0.061 0.045 0.029 0.045 Equation 5.2(2)
6.1% 4.5% 2.9% 4.5%
OK OK OK OK

DETERMINE STRAIN
36 Shape Factor Df 3.22 3.19 3.22 3.19 Figure 5.1 or Equation 5.3.1(3)
37 Effective Wall Thickness of Pipe tes 0.0224 0.0224 0.0503 0.0503 Clause 1.5 2*MAX(c1,c2)

38
Predicted Longterm ring bending strain b 0.025 0.018 0.012 0.018 Equation 5.3.1(2)

2.5% 1.8% 1.2% 1.8%
OK OK OK OK

DETERMINE EFFECTS OF EXTERNAL HYDROSTATIC PRESSURE AND INTERNAL VACUUM
39 Buckling Pressure on Pipe for:-

sub 10.65 10.65 10.65 10.65
- H < 0.5m ok ok ok ok
- H >= Hw to be <= max(qall 1&2) NA 591.6 NA NA kPa Equation 5.4(1)
- H < Hw 806.2 NA 410.8 604.2 kPa Equation 5.4(3)

40 Allowable buckling pressure (See Item 
18):-

- H < 0.5m qall 1 621.8 714.7 616.7 708.8 kPa Equation 5.4(4)
- H >= 0.5m qall 1 or qall 2 NA NA NA NA kPa Equation 5.4(4) or 5.4(5)

OK OK OK OK
COMBINED LOADING

rc 1.00 1.00 1.00 1.00 Equation 5.3.3
Response to combined external load and 
internal pressure 0.315 0.315 0.315 0.315 Equation 5.3.3

1/ 0.8 0.8 0.8 0.8 Equation 5.3.3
OK OK OK OK
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Pipe structural design calculation – part 2 



Project: Lucas Heights 2 - Cells 5.2 & 5.3 Job: 21-20508

Designer: A Horlyck Date: 29 January 2016
This spreadsheet calculates the structural design of a flexible pipe using AS2566
Item Description Symbol Unit References to AS/NZS 2566.1

1 2 3 4
PE100 (75m 

max.)
1 DN 200 mm
2 Profile Number 20
3 Internal Diameter D i 0.1536 m
4 External Diameter D e 0.1984 m
5 Overall Thickness t 0.0224 m
6 Moment of Inertia for Ring Bending I xx 9.37E-07 m4/m
7 Distance from Neutral axis to internal 

surface c 2 m Figure 1.2
8 Initial (3-minute) ring bending modulus of 

elasticity E b 826.5 Mpa
Table 2.1 adjusted for 30 
degrees celcius

9 Long-term ring-bending modulus of 
elasticity E bL 226.2 MPa

Table 2.1 adjusted for 30 
degrees celcius

10 Diameter of Neutral Axis D 0.18 m
11 Ring-bending stiffness S D I 141993 N/m/m Equation 2.2.1.1(1)

S DL 38861 N/m/m Equation 2.2.1.1(2)
OK Clause 1.4.6.2 SDI<7500E'

12 Ratio of long-term (2 years) to initial (3 
minute) ring-bending stiffness S DL2 /S D I 0.36 Equation 2.2.3

13
Longterm (2 years) ringbending stiffness) S DL2 50443 N/m/m Product of Item 11 & 12

14 Allowable longterm internal pressure P all 2.04
Maximum Allowable Long Term Hoop 
Stress s h all 8 MPa Table 2.1

15 Poissons Ratio v 0.4 Table 2.1
LIMITING PARAMETERS FOR THE PIPE

16 Allowable longterm vertical deflection y all /D 7.5% % Table 2.1
17

Allowable longterm ring-bending strain ball 4% % Table 2.1
18 Design Factor for Buckling F s 2.5 Clause 5.4
19 Factor of safety for:-

- Longterm internal pressure p 1.25
- Longterm ring bending strain b 2
- Longterm combined loading 1.25

SITE CONDITIONS
20 Cover H 0.3 m
21 Native Soil:-

- Classification Compacted Clay Table 3.2
- Standard Penetration Test Blows Table 3.2
- Soil Modulus E' n 5 MPa Table 3.2

22 Embedment:-
- Classification Gravel SS Table 3.2
- Density Index (Estimated Field 
Compaction I 80 % Table 3.2
- Soil Modulus E' e 14.0 MPa Table 3.2

23 Width of trench at the springline B 1.700 m
24 Height of Water surface above the top of 

the pipe H w 3.3 m
25 Internal Working Pressure P w 0
26 Internal Vacuum q w 0
27 Unit weight of trench fill 17.1 kN/m3 Clause 4.3 Paragraph C4.2.2
28 Specific Gravity of Soil Particle s 2.65 Equation 5.4(2) for sub

DESIGN DEAD LOAD AND LIVE LOADS DETERMINATION
Kotan 0.16 AS2566.1 Supp1:1998

H/B' 0.18 Clause C4.3
K 0.97 Clause C4.3

29 Design load due to trench fill
w g 5 kPa Equation C4.3(1)

30
Design Load due to external live loads

- Wheel Load P 0 kN Table C4.1
- Sum of Wheel Loads P 0 kN
- Wheel Load contact area a b 0 m2 Figure 4.1
- Distance between centre lines of 
wheel loads G 0 m Figure 4.1
- Length of base of load prism 
measured in relation to the direction of 
travel of the vehicle:-

Perpendicular L 1 0.00 m Figure C4.7, Fig 4.2
Parallel L 2 0.00 m Fig 4.2

- Live load impact factor 0 - Equation 4.7.2(2)

- Average intensity of design live loads w q 0.00 kPa Equation 4.7.2(1) or Fig 4.1

Design Load due to waste and stockpiles
- Landfill Depth (including Cover) 75.00 m

- Density of Landfilled Waste and Cover 12.00 kN/m3

- Height of Stockpiles 0.00 m
- Density of Stockpiles 0.00 kN/m3

PIPE SPECIFICATION AND PROPERTIES OF PIPE WALL

Case



Project: Lucas Heights 2 - Cells 5.2 & 5.3 Job: 21-20508

Designer: A Horlyck Date: 29 January 2016
This spreadsheet calculates the structural design of a flexible pipe using AS2566
Item Description Symbol Unit References to AS/NZS 2566.1Case

Vertical design load (pressure to top of 
pipe) due to surface applied dead load w gs 900 kPa

Clause 4.6(a), Equations 5.2(2), 
5.4(1), 5.4(3)

Internal Vacuum q v 0 kPa Clause 5.4(b)
DETERMINE EFFECTIVE SOIL MODULUS

31 E'e/E'n 2.80 -
32 B/De 8.57 -

f 1.44 -
33 Leonhardt Correction Factor Ç 1.00 - Figure 3.2 of Equation 3.4.3(2)
34 Effective Soil Modulus E' 14.00 MPa Equation 3.4.3(1)

DETERMINE DEFLECTION
Bedding constant K 0.1 - Clause 5.2

35 Predicted Longterm Vertical Deflection y/D 0.072 Equation 5.2(2)
7.2%
OK

DETERMINE STRAIN
36 Shape Factor Df 3.22 Figure 5.1 or Equation 5.3.1(3)
37 Effective Wall Thickness of Pipe tes 0.0224 Clause 1.5 2*MAX(c1,c2)

38
Predicted Longterm ring bending strain b 0.029 Equation 5.3.1(2)

2.9%
OK

DETERMINE EFFECTS OF EXTERNAL HYDROSTATIC PRESSURE AND INTERNAL VACUUM
39 Buckling Pressure on Pipe for:-

sub 10.65
- H < 0.5m ok
- H >= Hw to be <= max(qall 1&2) NA kPa Equation 5.4(1)
- H < Hw 938.2 kPa Equation 5.4(3)

40 Allowable buckling pressure (See Item 
18):-

- H < 0.5m qall 1 621.8 kPa Equation 5.4(4)
- H >= 0.5m qall 1 or qall 2 NA kPa Equation 5.4(4) or 5.4(5)

OK
COMBINED LOADING

rc 1.00 Equation 5.3.3
Response to combined external load and 
internal pressure 0.369 Equation 5.3.3

1/ 0.8 Equation 5.3.3
OK
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Project: Lucas Heights 2 - Cells 5.2 & 5.3 Job: 21-20508

Designer: A Horlyck Date: 29 January 2016
This spreadsheet calculates the structural design of a flexible pipe using AS2566
Item Description Symbol Unit References to AS/NZS 2566.1

1 2 3 4
PE100 (Landfill 

60 m)
1 DN 200 mm
2 Profile Number 20
3 Internal Diameter D i 0.1536 m
4 External Diameter D e 0.1984 m
5 Overall Thickness t 0.0224 m
6 Moment of Inertia for Ring Bending I xx 9.37E-07 m4/m
7 Distance from Neutral axis to internal 

surface c 2 m Figure 1.2
8 Initial (3-minute) ring bending modulus of 

elasticity E b 826.5 Mpa
Table 2.1 adjusted for 30 
degrees celcius

9 Long-term ring-bending modulus of 
elasticity E bL 226.2 MPa

Table 2.1 adjusted for 30 
degrees celcius

10 Diameter of Neutral Axis D 0.18 m
11 Ring-bending stiffness S D I 141993 N/m/m Equation 2.2.1.1(1)

S DL 38861 N/m/m Equation 2.2.1.1(2)
OK Clause 1.4.6.2 SDI<7500E'

12 Ratio of long-term (2 years) to initial (3 
minute) ring-bending stiffness S DL2 /S D I 0.36 Equation 2.2.3

13
Longterm (2 years) ringbending stiffness) S DL2 50443 N/m/m Product of Item 11 & 12

14 Allowable longterm internal pressure P all 2.04
Maximum Allowable Long Term Hoop 
Stress s h all 8 MPa Table 2.1

15 Poissons Ratio v 0.4 Table 2.1
LIMITING PARAMETERS FOR THE PIPE

16 Allowable longterm vertical deflection y all /D 7.5% % Table 2.1
17

Allowable longterm ring-bending strain ball 4% % Table 2.1
18 Design Factor for Buckling F s 2.5 Clause 5.4
19 Factor of safety for:-

- Longterm internal pressure p 1.25
- Longterm ring bending strain b 2
- Longterm combined loading 1.25

SITE CONDITIONS
20 Cover H 0.3 m
21 Native Soil:-

- Classification Compacted Clay Table 3.2
- Standard Penetration Test Blows Table 3.2
- Soil Modulus E' n 5 MPa Table 3.2

22 Embedment:-
- Classification Gravel SS Table 3.2
- Density Index (Estimated Field 
Compaction I 80 % Table 3.2
- Soil Modulus E' e 14.0 MPa Table 3.2

23 Width of trench at the springline B 1.700 m
24 Height of Water surface above the top of 

the pipe H w 3.3 m
25 Internal Working Pressure P w 0
26 Internal Vacuum q w 0
27 Unit weight of trench fill 17.1 kN/m3 Clause 4.3 Paragraph C4.2.2
28 Specific Gravity of Soil Particle s 2.65 Equation 5.4(2) for sub

DESIGN DEAD LOAD AND LIVE LOADS DETERMINATION
Kotan 0.16 AS2566.1 Supp1:1998

H/B' 0.18 Clause C4.3
K 0.97 Clause C4.3

29 Design load due to trench fill
w g 5 kPa Equation C4.3(1)

30
Design Load due to external live loads

- Wheel Load P 0 kN Table C4.1
- Sum of Wheel Loads P 0 kN
- Wheel Load contact area a b 0 m2 Figure 4.1
- Distance between centre lines of 
wheel loads G 0 m Figure 4.1
- Length of base of load prism 
measured in relation to the direction of 
travel of the vehicle:-

Perpendicular L 1 0.00 m Figure C4.7, Fig 4.2
Parallel L 2 0.00 m Fig 4.2

- Live load impact factor 0 - Equation 4.7.2(2)

- Average intensity of design live loads w q 0.00 kPa Equation 4.7.2(1) or Fig 4.1

Design Load due to waste and stockpiles
- Landfill Depth (including Cover) 64.00 m

- Density of Landfilled Waste and Cover 13.00 kN/m3

- Height of Stockpiles 0.00 m
- Density of Stockpiles 0.00 kN/m3

PIPE SPECIFICATION AND PROPERTIES OF PIPE WALL

Case



Project: Lucas Heights 2 - Cells 5.2 & 5.3 Job: 21-20508

Designer: A Horlyck Date: 29 January 2016
This spreadsheet calculates the structural design of a flexible pipe using AS2566
Item Description Symbol Unit References to AS/NZS 2566.1Case

Vertical design load (pressure to top of 
pipe) due to surface applied dead load w gs 832 kPa

Clause 4.6(a), Equations 5.2(2), 
5.4(1), 5.4(3)

Internal Vacuum q v 0 kPa Clause 5.4(b)
DETERMINE EFFECTIVE SOIL MODULUS

31 E'e/E'n 2.80 -
32 B/De 8.57 -

f 1.44 -
33 Leonhardt Correction Factor Ç 1.00 - Figure 3.2 of Equation 3.4.3(2)
34 Effective Soil Modulus E' 14.00 MPa Equation 3.4.3(1)

DETERMINE DEFLECTION
Bedding constant K 0.1 - Clause 5.2

35 Predicted Longterm Vertical Deflection y/D 0.067 Equation 5.2(2)
6.7%
OK

DETERMINE STRAIN
36 Shape Factor Df 3.22 Figure 5.1 or Equation 5.3.1(3)
37 Effective Wall Thickness of Pipe tes 0.0224 Clause 1.5 2*MAX(c1,c2)

38
Predicted Longterm ring bending strain b 0.027 Equation 5.3.1(2)

2.7%
OK

DETERMINE EFFECTS OF EXTERNAL HYDROSTATIC PRESSURE AND INTERNAL VACUUM
39 Buckling Pressure on Pipe for:-

sub 10.65
- H < 0.5m ok
- H >= Hw to be <= max(qall 1&2) NA kPa Equation 5.4(1)
- H < Hw 870.2 kPa Equation 5.4(3)

40 Allowable buckling pressure (See Item 
18):-

- H < 0.5m qall 1 621.8 kPa Equation 5.4(4)
- H >= 0.5m qall 1 or qall 2 NA kPa Equation 5.4(4) or 5.4(5)

OK
COMBINED LOADING

rc 1.00 Equation 5.3.3
Response to combined external load and 
internal pressure 0.341 Equation 5.3.3

1/ 0.8 Equation 5.3.3
OK
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Extract from Qian et al. 
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Appendix G 

Pipe spacing calculation 
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Pipe perforation calculation 



FILE: 02 - Leachate collection pipe perforation spacing Rev0.xlsx PAGE 1 OF 1

Client: SUEZ Job Number: 21-20508
Project: Lucas Heights Landfill Calcs by: A Horlyck Date: 25/01/2016
Subject: Pipe perforation spacing Checked by: Date:

1
2
3
4

Item Description Symbol Unit Notes
1 2 3 4

1 Assumed maximum leachate flow Qmax 1.00E-06 1.00E-06 1.00E-06 m3/s/m2 Saturated hydraulic conductivity of waste

2 Drainage area length x 50 420 200 m
3 Drainage area width y 130 65 130 m
4 Length of pipe L 130 420 200 m
5 Cell area per unit length of pipe Aunit 50 65 130 m2 / m
6 Leachate generated Qb 5.00E-05 6.50E-05 1.30E-04 m3/s
7 Discharge coefficient C 0.62 0.62 0.62
8 Liquid head Δh 0.3 0.3 0.3 m From design
9 Limiting leachate entrance velocity Vent 2.43 2.43 2.43 m/s Equation 9.1
10 Required total area of perforations Ab 3.32E-05 4.32E-05 8.64E-05 m2
11 Diameter of perforations dp 10 10 10 mm From design
12 Area of single perforation Ap 7.85E-05 7.85E-05 7.85E-05 m2
13 Blockage b 50% 50% 50% %
14 Required number of perforations Np 1 1 2
15 Number of perforations per set n 4 4 4 -
16 Minimum distance between sets d 4726 3635 1818 mm
17 Design distance between sets 100 100 100 mm As shown on drawings
18 Max. pipe flow 0.05 0.07 0.13 L/sec

Statement of design procedure
This spreadsheet provides design calculations for the perforation of leachate collection pipework based on Bernoulli's Equation
References
Geotechnical Aspects of Landfil Design and Construction, Qian , Koerner, Gray, 2001
Design cases / assumptions

Case

Minor leachate collection pipes
Major leachate collection pipe - north
Major leachate collection pipe - south
Not used
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