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INTRODUCTION 
 

Joule Energy 

 

Joule Energy (Joule) is a wholly owned subsidiary of LMS Energy – a partnership combining over 35 years 

of landfill gas, renewable energy generation and carbon abatement experience.  

 

Joule’s core focus is on the development of photo voltaic power generation systems on and adjacent to 

landfills across Australia. This involves installation, operation, maintenance and repair of solar 

generation systems and the production and supply of electricity.  

 

Joule’s technical expertise is further enhanced through a strategic partnership with Energy Power 

Systems Australia, a wholly owned subsidiary of Caterpillar. 

 

LMS Energy  

 

LMS energy (LMS) is a South Australian based, leading renewable energy and carbon abatement 

company with over three decades of industry experience. In 1982 the founders pioneered the collection 

and conversion of landfill gas-to-energy in Australia. Today, LMS has over 115 employees and is 

Australia's most experienced landfill gas-to-energy company.  

 

The company’s position is further enhanced by the financial backing of Sims Metal Management, one of 

the world’s largest recyclers. Financial strength and stability, combined with industry experience, 

provides LMS with the resource base to build, own and operate renewable energy facilities to the 

ultimate satisfaction of stakeholders. 
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1. SOLAR ON LANDFILL 
 

1.1 Opportunity 

Landfill sites have very little utility once capped due to issues of land settlement and presence of landfill 

gas. This makes them potential locations for solar development. Solar generation systems on landfills, and 

adjacent buffer zones could provide an economically viable reuse for sites that may have significant clean-

up costs and little potential for commercial or residential development.  

1.2 Benefits 

Some potential benefits of having solar developments on capped landfill sites are a reduction of post 

closure maintenance costs, turning the landfill into a “renewable energy park” and supporting council 

environmental policies.  

1.3 Challenges 

Installation of solar generation systems on capped landfill sites can present a series of unique and difficult 

challenges. The challenges and implications will have an impact on the design of each solar system.  

Project proponents must be mindful of the following when preparing landfill solar projects.  

Hazardous Environment  

Unlike regular solar installations on virgin land, you are installing a solar system in a hazardous 

area which potentially has explosive levels of landfill gas. This must be taken into consideration 

at all phases of development.  

Landfill Gas System 

The majority of landfills around Australia have substantial landfill gas systems in place.  

 The solar system must be designed in a way to avoid interfering or causing damage to the landfill 

gas system. Damage to the landfill gas system can have significant environmental impacts.  

Land Settlement and Final Cap Integrity  

Landfill sites are further limited in what kinds of mounting systems are possible due to the 

potential of land settlement and the need to maintain the integrity of the final cap.  

 

The capping method used, the thickness of the cap, the thickness of the vegetation, the slope of 

the landfill, the age of the waste material underneath and weight bearing capacity of the soil all 

have implications for the design.  

 

Breaches in the caps seal as a result of incorrect mountings can cause landfill gas to escape and 

can compromise the effectiveness of the landfill gas extraction system. 

Environmental Regulations  

It is imperative that any solar installation installed on a landfill remains compliant with all 

environmental regulations and standards related to that landfill site. 
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2. ARENA WOLLERT LANDFILL SOLAR PROJECT 
 

With funding received from ARENA Joule designed and implemented the first solar generation system on 

an Australian Landfill.  

2.1 Background 
 

Although reasonably common internationally in countries such as the United States where generous 

subsidies apply, solar generation systems on landfills have never been constructed in Australia. Identifying 

this gap in the market, Joule delivered a pilot landfill solar system at the Wollert landfill in Victoria.  

 

2.2 Objectives  

 

 Design, install and operate a 100kW pilot solar PV system that operates behind the meter by 

supplying the majority of the parasitic load of the biogas collection and generation system at the 

Wollert Renewable Energy Facility (WREF). 

 Develop a feasibility study to help future PV developers and investors to understand the technical 

and financial feasibility of solar landfills.  

 

2.3 Process undertaken 

 Design and construction of the solar PV system 

 Operation and maintenance of the solar PV system 

 Monitoring and reporting the output of the solar PV system 
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3. PROJECT DETAILS 
 

 Address: 55 Bridge Inn Road, Wollert, Victoria 

 Description: Ground Mounted Array Situated on a Landfill Cap 

 Capacity: 100KW  

 Annual Production: 140 MWh’s 

 Footprint: 2000m2 

 Age of Waste: Greater than 10 years with Landfill Cell being capped approximately 10 years ago 

 Depth of Cap: More than 1m 

 Project Partners: Hanson Landfill Services (operator and owner of landfill), IT Power  

 Funder: ARENA 

 

Picture 1: Wollert Landfill Solar Project 
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4. TECHNICAL SPECIFICATIONS 

 

4.1 Mounting System  

 

The solar system utilised three different mountings methods. 

  

1) Mounting System One  

 

The first method consisted of single module ballast mounting. There is a 65.5KW of this method and is 

north facing with a tilt of 15%.  

 

2) Mounting System Two 

 

The second method was a multi module ballast mounting. There is a 28.6KW of this method and is north 

facing with a tilt of 35%.  

 

3) Mounting System Three 

 

For the final method, we utilised the micro pile mounting. There is 5.76KW of this method and it is also 

facing north with a tilt of 35%.  

 

4.2 Racking 

 

The Racking used for the multi-module ballast mounting and micro pile mounting was Schletter PvMax3.  

 

4.3 Inverters 

 

The project had 3 ABB string inverters rated at 27.6KW each. 

 

4.4 Modules  

 

The Solar PV Modules used are Australian made, Tindo Karra modules, which are rated at 260KW.  

384 of these PV modules were used in the project.  

 

4.5 SCADA 

 

The SCADA system for the project is Aurora Vision, Plant Portfolio Manager.  
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5. PROJECT AIM 
 

The Wollert project sought to investigate the technical and financial feasibility of building solar on landfill 

sites in Australia. 

The project pursued this aim by demonstrating engineering options to deal with the challenges of: 

1. Land settlement/ subsidence on landfill surfaces 

2. Maintaining the integrity of the cap 

It did this by testing and comparing three approaches to mounting the PV frames.  

 
 

Picture 2: Solar System and the 3 mounting methods 
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SINGLE MODULE BALLAST MOUNTING  

 

This system utilised Renusol Consuls, which are the plastic tubs displayed in picture 3 below. These 

consuls were filled with gravel to ensure wind requirements were satisfied.   

Benefits of Single Module Ballast Mounting: 

 

- Versatile and easily moveable if landfill works needed to be carried out 

- Does not penetrate the cap as the consuls are simply situated on the surface of the landfill 

- Flexible with significant settlement as the individuals consuls are able to move independently 

- Consuls are relatively inexpensive to purchase  

Negatives of Single Module Ballast Mounting: 

 

- High labour costs as the connections and earthing requirements for each module are time 

consuming. As is individually mounting each PV module on the consuls 

- Requires extensive civil works in regards to spreading aggregate for the consuls to sit on. Without 

the aggregate there would be substantial shading as a result of vegetation growth due to the 

consuls being so close to the ground.  

- Unsuitable for large installations due to the extensive civil works required for spreading aggregate 

- Even with aggregate system in place, on-going maintenance is required to limit vegetation growth 

- Cables are not easily accessible, hence debugging the system is likely to be time consuming  

- Optimum tilt being 35% at this site could not be achieved. Instead the system had a tilt of 15% 

which has an adverse effect on power output 

 

 
 

Picture 3: Single Module Ballast Mounting 
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MULTI MODULE BALLAST MOUNTING  

 

The multi-module ballast system utilised pre-cast concrete blocks to support the solar array structure.  

Benefits of Multi Module Ballast Mounting:  

 

- Optimum tilt angle of 35% achieved  

- Doesn’t penetrate the cap 

- Installation was fairly quick once the concrete blocks were in place 

- Wiring is accessible which is convenient during maintenance 

- Provides support for mounting electronics 

Negatives of Multi Module Ballast Mounting:  

 

- High equipment costs with the concrete blocks being particularly expensive 

- Relatively inflexible  

- Civil works and extra fill required if substantial subsidence occurs 

- Places heavy load on cap which can lead to increased rates of settlement  

 

Picture 4: Module Ballast Mounting 
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MICRO PILE MOUNTING 

 

The micro pile system utilized a footing designed by Surefoot, which involves multiple small diameter piles 

connected by a pile cap to support the solar array. The piles are only 600millimetres long and are driven 

to 500 millimetres (picture 5). The intention is not to penetrate the impermeable layer of the cap.  

 

When using this system, geotechnical testing should be undertaken to identify the thickness of the cap.  

Benefits of Micro Pile Mounting:  

 

- Optimum tilt angle of 35% achieved  

- Installation of system was fairly easy compared to other trialled methods 

- Inexpensive material costs 

- Wiring is accessible, similar to the multi-module ballast mounting system 

Negatives of Micro Pile Mounting: 

 

- Penetrates the cap which has the potential to cause a variety of issues 

- Inflexible, resulting in footings  needing to be removed if landfill works are required 

- Not suitable for landfills where substantial subsidence is expected as height of footings are not 

adjustable 

- Unable to mount electronics 

 

Picture 5:  Micro Pile Mounting   
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6. COMPARISON OF MOUNTINGS 
 

  

Single Module 

Ballast 

 

Multi Module  

Ballast 

 

Micro Pile 

 

Cost Medium High Medium 

Flexible Yes Moderately No 

Subsidence 

Adaptability 

High Medium Low 

Cap Penetration No No Yes 

Optimum Tilt Angle  No Yes Yes 

Wiring Accessibility Low High High 

Ease of Installation Difficult Average Easy 

Support for Mounting 

Electronics  

No Yes No 

 

PRACTICAL IMPLICATIONS 

1. Single Module Ballast (Renusol Consuls) 

The Single Module Ballast system is suitable for small to medium scale installations where 

substantial subsidence is expected. 

 

2. Multi Module Ballast (Precast Concrete) 

The Multi Module Ballast system is suitable for medium to large scale installations where 

moderate subsidence is expected and the weight bearing capacity of the soil is high. 

 

3. Micro Pile (Surefoot) 

The Micro Pile system is suitable for small to large scale installations where little subsidence is 

expected and landfill gas levels are minimal due to the fact it penetrates the cap. 

 

In summary, the appropriate mounting system for a landfill solar installation is dependent on site 

specifics such as system size, expected subsidence, weight bearing capacity of the soil, prevalence of 

landfill gas and landfill gas infrastructure and the makeup of the cap.  
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7. FINANCES 
 

Landfills encompass a variety of conditions which are substantially different to the conditions 

experienced on standard virgin ground solar installations. These unique conditions result in additional 

design, installation and operational measures which in turn result in added project costs. The lack of 

experienced landfill solar installers and relatively small market size further adds to these project costs. 

The result being a project that is significantly more expensive than a traditional virgin ground solar 

project.  

 

In regards to the equipment required, ballasted and micro-pile mounting systems which can handle 

the unique conditions of a landfill (as discussed in the previous section) are significantly more 

expensive than pile driven mounting systems used on virgin ground installations. Furthermore, the 

installation processes to install these systems are more complex and time consuming, resulting in 

further costs. Working in a hazardous environment also requires different installation techniques (such 

as for trenching) and different equipment for controlling gas migration. These different installation 

techniques lead to higher installation and equipment costs. 

 

The general size of landfills also limits any potential savings in regards to economies of scale. The 

average size of a landfill solar system is likely to be 1-5MW’s whereas most competing solar systems 

in the market range from 20-200MW. This along with the fact that ballasted or micro pile mounting 

systems are not produced at a large scale means the relative costs of landfill solar systems compared 

to virgin ground systems are substantially higher. 

 

Lastly, connecting to the electricity grid is a timely and costly process no matter what the size of the 

system is. Connecting a landfill solar system to the electricity grid is unlikely to stack up financially 

unless a substantial grid interconnection with sufficient capacity is already in place at the site. 
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8. LESSONS LEARNT 
 

Throughout the design, installation and operational phases of the solar system, there have been a 

significant amount of lessons learnt. A breakdown of these lessons learnt are listed below.  

8.1 LANDFILL GAS 

 

KEY LEARNING 

 

A key lesson learnt during the construction phase of the Pilot Landfill Solar Project was the potential 

explosive risk of landfill gas. As waste decomposes it creates landfill gas which is generally 60% methane 

and 40% carbon dioxide. This combination of gases creates an explosive risk. Hence, unlike regular solar 

installations on virgin land, landfills have explosive levels of gas which must be taken into consideration 

at all phases of development 

 

The presence of landfill gas meant the entire system needed to meet strict safety standards. The trenches 

and conduits installed as part of the solar system have the potential to create gas pathways and gas build-

up can occur in electrical equipment creating a dangerous explosive risk. During the installation of the 

solar system, it was identified that the electrical equipment needed to be redesigned as the standard 

equipment was not suitable for solar installations where there was an explosive risk.   

 

A site meeting was called by our electrical engineers and gas extraction experts who discussed the best 

options for reducing the explosive risk. It was decided that the trenches and conduits did pose a serious 

threat to safety in terms of creating a pathway for the gas which could lead to gas build-up in the electrical 

equipment. To combat this risk the decision was made to install gas ventilations cages on all our electrical 

equipment which had trenches and conduits running into them as can be seen in the picture 6.  

 

The explosive risk of landfill gas also highlighted the need to only engage contractors who have an 

understanding of the potential health and safety issues associated with landfill gas and have had 

experience working on landfills. This need became obvious when the electrical contractors tasked with 

installing the electrical equipment for the project did not consider the potential explosive risk created by 

the trenches and conduits leading into the inverters. It was Joule’s own electrical engineers and gas 

extraction experts who identified this risk due to their experience in regards to working on landfills.  

 

IMPLICATIONS FOR FUTURE PROJECTS 

 

An implication for future projects is that any installation of a solar system on a landfill must take into 

consideration the explosive risk of landfill gas. The solar generation system needs to be designed to meet 

strict safety standards and must not allow gas build up to occur in areas. 

 

It is paramount to engage contractors who have experience working on landfills and in explosive areas. 

Solar developers that have only undertaken installations on virgin land may not have the required 

knowledge to ensure the solar generation system is intrinsically safe.  
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KNOWLEDGE GAP 

 

This key lesson learnt identified a possible knowledge gap between the installation of solar generation 

systems on virgin land and the installation of a solar generation system on a landfill where there are 

explosive levels of landfill gas.  

 

 

 
 

Picture 6: Gas Ventilation Cage  
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8.2 PROTECTING THE CAP 

 

KEY LEARNING 

 

Protecting the integrity of the landfill cap is of the upmost importance and there are certain measures 

which can be undertaken to ensure this occurs.  

 

Levelling must be additive rather than subtractive, maintaining the thickness of the cap. If you are looking 

to penetrate the cap, this requires approval from the EPA and each penetration becomes a new testing 

point for gas emissions. Hence a 1 or 2MW solar system which uses a mounting system that penetrates 

the cap would require hundreds of testing points for gas emissions. 

 

Penetrations of impermeable layer of the cap should be avoided at all times for obvious reasons and 

bentonite clay should be used to seal any penetrations of the cap to prevent landfill gas from escaping.  

 

Picture 7 shows bentonite clay added to the top of the micro pile posts at the Wollert project. To further 

protect the cap, cables should run above ground or at a shallow depth and final cover vegetation should 

be maintained where possible. 

 

 
 

Picture 7: Bentonite added to top of micro pile posts  

 

 



  
 

 
 
 
FEASIBILITY STUDY REPORT – PILOT LANDFILL SOLAR PROJECT  

 

 
Date: 19/12/2019      Page 19 

 

IMPLICATIONS FOR FUTURE PROJECTS 

 

Project proponents must consider solar mounting methods that minimise or avoid penetrations of the 

landfill cap. This must be identified early in the design process and costed correctly. Furthermore, the 

additional costs of measures to avoid landfill gas emissions as a result of penetrations in the cap (such as 

bentonite clay) can add significant unforeseen costs onto a project.  

KNOWLEDGE GAP 

 

This key lesson learnt identified a possible knowledge gap between the installation of solar generation 

systems on virgin land where penetrations of the ground/soil is acceptable and the installation of a solar 

generation system on a capped landfill where penetrations of the cap should be avoided at all times. 
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8.3 LAND SETTLEMENT  

 

KEY LEARNING 

 

Landfills experience settlement as the waste decomposes and significant settlement occurs within 5-7 

years of final capping. Any installation of solar systems prior to this settlement occurring is not 

recommended.  

 

To combat the issues related to settlement, short spans are preferred for the PV array mounting structure. 

As this method prevents overstressing and allows the shorter blocks to move independently from one 

another. 

 

The weight of the array should also be spread out where possible and it is advisable to use framework 

footings which have built in adjustment to allow parts of the array that sink over time to be lifted.  

 

An example of these adjustments is in picture 8.  

 

 
 

Picture 8: 40mm of adjustment   
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IMPLICATIONS FOR FUTURE PROJECTS 

 

Similar to the previous lesson learnt, project proponents must consider solar mounting methods that are 

able to accommodate land settlement. This must be identified early in the design process and costed 

correctly. Selecting the appropriate mounting method will ensure the system is not significantly damaged 

if land settlement occurs (which is highly likely). 

 

KNOWLEDGE GAP 

 

This key lesson learnt identified a possible knowledge gap between the installation of solar generation 

systems on virgin land where land settlement does not occur and the installation of a solar generation 

system on a capped landfill where land settlement is highly likely to occur. 
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8.4 VERMIN 

 

KEY LEARNING 

 

Due to the nature of landfills, they do attract a variety of vermin. Extra protection for solar systems should 

be implemented, such as additional coverage for exposed wiring and cables, and bird spikes should be 

added to the top of the arrays to minimise bird droppings.  

 

A key lesson learnt during the commissioning phase of the Pilot Landfill Solar Project was the unforeseen 

issue of birds perching on the framework and solar panels. As seen in Photo 9, the panels provide an 

attractive point for birds to perch on. The landfill environment inherently attracts significant amounts of 

birdlife due to the large quantities of organic material, including food scraps, which are spread out, 

compacted and then covered on a daily basis.  

 

This issue created two concerns. Firstly, large amounts of birds consistently perching on the framework 

and panels caused a generation efficiency concern with bird droppings affecting the solar panels ability to 

effectively produce electricity. Further, the bird droppings also created additional maintenance 

requirements due to the constant need for cleaning the solar panels.  

 

Once the issue was identified, it was raised during a Toolbox Meeting where several methods of 

rectification were discussed. Due to the smaller scale of the Pilot Project, it was decided to install bird 

control measures, namely bird spikes, on the leading edges of the framework in order to help deter birds 

perching on them. Further, it was agreed additional cleaning of the panels was required in the short term 

helping the solar panels to operate at optimum efficiency.  

 

Birdlife around the facility was monitored following the installation of the deterrent measures and it was 

noted that the measures had reduced the amount of birds perching on the framework. With the additional 

cleaning processes implemented, the issue was rectified allowing greater generation efficiencies from the 

project. 

 

Whilst bird deterrent and cleaning measures were an appropriate solution for this project, similar issues 

with a commercial scale project on either a landfill or virgin ground may require alternative solutions 

when the cost of bird deterrent methods is taken into consideration. It’s possible the additional cost for 

large amounts of bird spikes could negatively impact financial modelling. 

 

IMPLICATIONS FOR FUTURE PROJECTS 

 

An implication for future projects is to ensure appropriate wildlife impact studies are completed during 

the site selection process. This may provide a greater understanding of any potential issues that could 

negatively impact either the efficiency of the project, or the capital costs of the project.     

 

Further, when looking at landfills in particular, it needs to be taken into consideration that the general 

environment of a landfill will typically attract not only more birdlife, but also greater amounts of other 
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fauna. This may include animals such as mice, rats, sheep, kangaroos etc that could create similar issues 

or other potential issues such as chewing through cabling etc.    

 

KNOWLEDGE GAP 

 
This key lesson learnt identified a potential knowledge gap between typical fauna studies that may be 

carried out for a project on virgin ground to a project on a landfill environment.  

 

 
 

Picture 9: Solar System  
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8.5 LANDFILL GAS SYSTEM 

 

KEY LEARNING 

 

Landfills have substantial gas infrastructures, with the Wollert landfill having over 200 gas wells. It is 

imperative to engage with the landfill gas contractor and identify any onsite gas infrastructures. This vital 

information will assist with solar system designs to avoid interference or serious damage to the landfill 

gas infrastructures.  

 

If the solar system is not designed and implemented in the correct method, disturbance of the landfill gas 

infrastructure can have serious environmental consequences. Furthermore, the system must also be 

designed in a way which allows flexibility in the event that further landfill gas infrastructure is required to 

be installed. Thus, utilising an easily movable mounting method is essential.   

 

The solar system at the Wollert landfill can be seen in picture 10. The picture depicts the numerous gas 

wells, flow lines and gas mains situation within the landfill. The solar system design must work in 

conjunction with this infrastructure to avoid any damage.  

 

 
 

Picture 10: Landfill Gas Extraction System   
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IMPLICATIONS FOR FUTURE PROJECTS 

 

All future landfill solar projects must thoroughly review the landfill gas infrastructure currently in place at 

the selected site as well as all future landfill gas infrastructure requirements. To ensure this is done 

correctly, it is imperative that the landfill gas contractor at the site is engaged early on in the design 

process and throughout the entire installation and operations phases. Landfill gas infrastructure plays a 

crucial role in ensuring no hazardous landfill gas emissions are released from the landfill and any damage 

to this infrastructure caused by a solar installation can have serious environmental and safety 

consequences. Furthermore, if the layout of a solar system does not work in conjunction with the landfill 

gas infrastructure, it may be required to be moved or dismantled so that maintenance can be carried out 

on the landfill gas infrastructure or new infrastructure installed. 

 

KNOWLEDGE GAP 

 

This key lesson learnt identified a potential knowledge gap between the installation of solar generation 

systems on virgin land where there is no landfill gas infrastructure and the installation of a solar generation 

system on a landfill where there is landfill gas infrastructure. 
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8.6 VEGETATION MANAGEMENT & CLEANING 

 

A key lesson learnt during the operation and maintenance phase of the Pilot Landfill Solar Project has 

been the differing levels of vegetation management and cleaning required for each mounting system. As 

each of the three mounting systems have different characteristics, the amount of vegetation management 

and cleaning has varied for each system. This not only influences the operation and maintenance costs 

but also has an effect the generation output of the system.     

 

Future projects must consider the impact of the mounting system on operation and maintenance costs 

and generation output. When designing the project and selecting the appropriate mounting system, it is 

critical to take into account the type of vegetation that exists on the site, access to cheap labour, the 

prevalence of wildlife (birds) and the overall dustiness of the site. All of these things can have a significant 

impact on operations and maintenance costs and generation output. By selecting the appropriate 

mounting system for the proposed sites, the negative effects can be minimised and generation output 

maximised. 

 

MOUNTING SYSTEM 1 - Single Module Ballasts  

 

Vegetation Management 

 

Mounting system one utilises single module ballasts which are situated low to the ground and allow the 

panels to sit at a 15% tilt. It is quite difficult to manage the vegetation surrounding this system due to a 

variety of reasons. Firstly the gap between the rows of this system are quite small. It is impossible to utilise 

vehicle vegetation management such as ride on mowers or spray guns attached to quad motorcycles or 

4WD vehicles. This means that all vegetation management undertaken for this system must be done by 

hand, ie: lawn mower. Carrying out these activities manually requires more man-power and extra hours 

of work when compared to other methods, thus leading to increased operation and maintenance costs. 

Secondly, it is extremely difficult to keep the vegetation at a level which doesn’t shade the panels and 

reduce the system output. This is due to the panels sitting so close to the ground. The fact that the panels 

sit so close to the ground also brings about an increased risk of damage as a result of rocks being flicked 

up from the whipper snipper or lawn mower. 

 

Cleaning 

 

As stated above, the panels on system one sit at a 15% tilt. Solar panels are generally self-cleaning if they 

sit at a tilt of 10% or greater however the greater the tilt, the better the self-cleaning properties. It has 

been noted that the panels on mounting system one have an increased build of dust compared to the 

other mounting systems trialled. This is due to the reduced tilt compared to the other systems. As a result, 

mounting system one has had a slightly reduced output compared to the other systems.  
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MOUNTING SYSTEM 2 - Multi Module Ballasts  

 

Vegetation Management 

 

Mounting system two utilises multi module ballasts in the form of concrete blocks. With this system, the 

panels are situated high off the ground and sit at a tilt of 35%. Maintaining the vegetation around this 

system is easier when compared to system one. This system has large spaces between the rows which 

allows access for ride on mowers and 4WD’s with spray guns attached. The concrete blocks do make it 

difficult to access some parts of the system by vehicles though so some of the vegetation management 

for this system must still be done by hand. In terms of operation and maintenance costs, this system is 

cheaper to maintain than system one.  

 

Cleaning 

 

The panels on mounting system two sit at a 35% tilt. This tilt enables the solar panels to self-clean more 

effectively than mounting system one. As a result, the generation output from mounting system two has 

been higher compared to mounting system one. It has been noted however that birdlife has a preference 

to perch on this system compared to the other mounting systems due to its height off the ground. This 

can lead to increased bird droppings on the panels which can have a detrimental effect on system 

generation output and longevity. In terms of manual cleaning, this can be done using a vehicle and is  

easier to carry out compared to mounting system one.  
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MOUNTING SYSTEM 3 - Micro Pile 

 

Vegetation Management 

 

Mounting system three utilises micro pile mounting.  With this system, the panels are situated moderately 

high off the ground and sit at a tilt of 35%. Similar to mounting system two, it is easier to manage the 

vegetation around this system when compared to mounting system one as it has large spaces between 

the rows. A further positive of this system is the small footprint of the micro-piles which allows vehicles 

access for vegetation management is available for the entire system. In terms of operation and 

maintenance costs, this system is the cheapest to maintain out of all of the systems. 

 

Cleaning 

 

Similar to mounting system two, the panels on mounting system three sit at a 35% tilt. This tilt enables 

the solar panels to self-clean more effectively than mounting system one. Furthermore the prevalence of 

bird-life perching on this system is less than mounting system two as the height of the system is lower to 

the ground. As a result, the generation output of mounting system three has been the most efficient out 

of all the three systems. In regards to manual cleaning, this can be done using a vehicle and is easier to 

carry out compared to mounting system two as less time is needed to clean bird droppings.  

 

IMPLICATIONS FOR FUTURE PROJECTS 

 
Future projects must consider the impact of the mounting system on operation and maintenance costs 
and generation output. When designing the project and selecting the appropriate mounting system, it is 
critical to take into account the type of vegetation that exists on the site, access to cheap labour, the 
prevalence of wildlife (birds) and the overall dustiness of the site. All of these things can have a significant 
impact on operations and maintenance costs and generation output. By selecting the appropriate 
mounting system for the proposed sites, the negative effects can be minimised and generation output 
maximised. 

 

Knowledge Gap 

This key lesson learnt identified a possible knowledge gap between the operations and maintenance of 

solar generation systems on virgin ground where pile driven mounting systems can be used and the 

operations and maintenance of a solar generation system on a landfill where above ground ballast and 

micro-pile systems must be used. 
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Picture 11: Different Heights and Tilts of Mounting Systems 

 

 

8.7 CABLE ACCESS 

 
KEY LEARNING 
 
A key lesson learnt during the operation and maintenance phase of the Pilot Landfill Solar Project has 

been the effect the different mounting solutions have had on cable access for testing and maintenance. 

Due to the differing characteristics of each mounting system, the ease in which maintenance personnel 

can access the cabling connected to each system has varied greatly. This can affect operation costs and 

safety.  

MOUNTING SYSTEM ONE 

 
Mounting system one utilises single module ballasts which are situated low to the ground and allow 

the panels to sit at a 15% tilt. This system has been the most difficult in regards to cable access for 

maintenance. This is a result of the single module ballast being situated at ground level and the cabling 

actually sitting inside the plastic ballast mounting. To access the cabling, the solar module must be 

disconnected and removed from the mounting system. This tends to be a timely and costly exercise 

and comes with added safety risks. 
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MOUNTING SYSTEM TWO 

 
 
Mounting system two utilises multi module ballasts in the form of concrete blocks. With this system, 

the panels are situated high off the ground and sit at a tilt of 35%. This system provides easier cable 

access for maintenance compared to system one as the cables are situated in the open on the back of 

the solar modules. However, the top row of solar modules are situated quite far off the ground, 

meaning maintenance personnel require lifting equipment to reach these cables, which can increase 

costs and safety risks. In terms of maintenance costs, this system is cheaper to maintain than system 

one.  

 

MOUNTING SYSTEM THREE 

 
Mounting system three utilises micro pile mounting.  With this system, the panels are situated 

moderately high off the ground and sit at a tilt of 35%. Similar to mounting system two, this system 

provides easier cable access for maintenance compared to system one as the cables are situated in the 

open on the back of the solar modules. In contrast to system 2 however, access to cables on the top 

row of solar modules does not require lifting equipment and is much quicker. As a result, this system 

is the least costly to maintain in terms of cable access and comes with the least safety risks.  

 
IMPLICATIONS FOR FUTURE PROJECTS 

 

Future projects must consider the impact of the mounting system on operations and maintenance costs 

and safety. When designing the project and selecting the appropriate mounting system, it is imperative 

that the project owner gives consideration to factors such as cable access that can significantly impact 

operation and maintenance costs. By selecting an appropriate mounting system, operations and 

maintenance costs can be reduced which will result in improved returns for the project owners.  

 
KNOWLEDGE GAP 
 

This key lesson learnt identified a possible knowledge gap between the operations and maintenance of 

solar generation systems on virgin ground where pile driven mounting systems can be used and the 

operations and maintenance of a solar generation system on a landfill where above ground ballast and 

micro-pile systems must be used. 
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9. SUMMARY 

 

In comparison to virgin ground solar installations, solar systems installed on landfill sites present unique 

and difficult challenges.  

 

Technical Feasibility 

 

The most important aspect of any solar installation on a landfill site is ensuring the installation is carried 

out in a way that ensures the landfill remains compliant with all present and future environmental 

regulations. To ensure this is the case, several technical challenges must be overcome with all of these 

resulting in additional project costs.  

 

As discussed, the integrity of the landfill cap is paramount and penetrations of the impermeable layer of 

the cap should be avoided at all times. The type of mounting system selected and installation works such 

as trenching and civils, must consider the depth of the landfill cap and the effect the solar system will have 

on it.  

 

The presence of landfill gas and landfill gas infrastructure also means the system must be designed to 

work in conjunction with the landfill gas infrastructure and to minimise any potential explosive risks as a 

result of landfill gas migration. Hence, it is vitally important to engage the landfill gas contractor and to 

ensure any installation contractors have experience working on landfills and in explosive areas. Solar 

developers that have only undertaken installations on virgin land may not have the required knowledge 

to ensure the solar generation system is intrinsically safe.  

 

A further important technical consideration unique to landfills is the effect land settlement can have on 

the system. Newly capped landfills are unsuitable for installations due to the substantial amount of 

settlement that occurs within the first 5-7 years. Once installed, the solar system must be designed in a 

way that can tolerate the land settlement that is likely to occur during the operation phase of the project. 

 

Lastly, it is important to seek advice from the landfill gas contractor at all stages of the development to 

have a thorough understanding of the landfill. This will ensure the project operates seamlessly and all 

regulations are met.  

 

If the solar system is designed in a way that recognises the aforementioned technical challenges, then 

installing and operating a solar system on a capped landfill in Australia is technically feasible.  
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Financial Feasibility 

 

The unique conditions of a landfill compared to virgin ground means any solar system situated on a landfill 

must include numerous additional design, installation and operational features. As discussed in Section 7, 

these additional features, the lack of experienced landfill solar installers and relatively small market 

results in significant costs compared to virgin ground installations.  

 

In summary, a landfill solar system is unlikely to be financially feasible until significant equipment, 

installation and grid interconnection costs savings are realised.  

 

 

 

 


