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Expert witness statement – Mt Atkinson and Tarneit Plains Precinct Structure Plan, 
Truganina, VIC 
 

1. I, Philip Mulvey, a Senior Principal Scientist with Environmental Earth Sciences NSW 
have been engaged by Rigby Cooke Lawyers acting on behalf of Mount Atkinson 
Holdings Pty Ltd to provide an assessment on what is appropriate in regard to buffer 
width and its relation to site and site activities in regard to the proposed landfill and 
landraising at Ravenhall, Victoria. My primary field of expertise is in contaminant soil 
science and hydrogeology.  I have a Bachelor of Agricultural Science (majoring in soil 
science) and a Masters in Applied Science (majoring in environmental geology and 
hydrogeology) with over 35 years experience in soil and groundwater related problems.  I 
am a Stage 3 Certified Professional Soil Scientist (CPSS).  A summary of my Curriculum 
Vitae is attached. 

2. I am a statutory environmental auditor of contaminated land in Victoria and have been for 
20 years and in NSW and South Australia for the entire time the scheme has been in 
place in these states. I attend and have presented on leachate monitoring to the frequent 
Landfill Auditors meetings. 

3. During my career I have worked in the design, supervision of emplacement, operational 
issues, including fires, monitoring of emissions, leachate evaluation, closure, design of 
reuse and audit of landfills and other waste disposal and recycling facilities.  In the last 
18 months I have acted for objectors for a proposed landfill at Arthurs Seat (Victoria), an 
applicant for the extension of the Mangrove Mountain Landfill (NSW) and a lessee 
assessing the impact of odour on a proposed lease close to a landfill (Western 
Melbourne).  I have provided an audit opinion on the use of biosolids for a landfill cap 
(Geelong, Victoria), undertaken a 53V audit for closed landfill monitoring (Dandenong, 
Victoria), assisted another auditor in an 53V operational audit (Altona, Victoria), prepared 
a RAP and reuse plan, including leachate and gas assessment and mitigation for two 
closed landfill for different clients (Silverwater and Milperra, NSW) and overviewed the 
companies’ monitoring advice at over 10 landfills (Victoria, NSW and Qld).  I have 
published a number of papers on landfill management and leachate control and a 
number of papers on leachate monitoring and buffer (or attenuation) distance in the 
mining industry as well as for landfills. 

4. In preparing this document I have reviewed Melton Council Planning Submission 
Response in regard to the planning Permit Application to extend the existing landfill.  In 
particular I note the figure at the back of this document, showing the extent of the 
proposed landfill with waste.  I note that in this figure the landfill/landraise operations will 
occur right up to several boundaries.  Furthermore landraising will also occur to an 
elevation of waste extending to 30m above the plain (current levels). 

5. I have prepared this statement for the Precinct Structure Plan Proceedings. 

6. I have read the Guide to Expert Evidence – Planning Panels Victoria and agree to be 
bound by this.  

7. Though I have had insufficient opportunity to review all documents in full detail, I have 
made the enquiries which I believe are desirable and appropriate and no matters of 
significance which I regard as relevant have to my knowledge been withheld. 

Documents and Items Reviewed 

8. The following reports letters and items were reviewed as part of this statement: 

 Melton Council Submission, 2016, Planning Permit Application PA2016/5118 and 
Works Approval Application 1002191 – Extension to the Landfill at 408-546 Hopkins 
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Road, Truganina and 1154-1198 Christies Road, Ravenhall, 11 July 2016, Planning 
Application Submission Response. 

 Figures 6-2 and 6-3, AECOM, 2016, Melbourne Regional Landfill, Hydrogeological 
Assessment, 2016.  

 VicEPA Submission to MPA, 30 May, 2016, Submission to Director Structure Planning, 
Metropolitan Authority, Reference, 500650 – Opportunity to comment – Amendment 
C162. 

 

I have also referenced information from the following guidelines, reports and papers: 

 

 Best Practice Environmental Management Guideline for the Siting, Design Operation 
and Rehabilitation of Landfills (Landfill BPEM), (EPA Publication 788.3, 2015).  

 State Environmental Protection Policy (Air Quality Management) (SEPP (AQM)) 
Schedule A ‘Class 1,2,3 & Unclassified Indicators & Design Criteria’, State of Victoria 
1991. 

 Victorian Government (December 1997) State Environment Protection Policy - 
Groundwaters of Victoria, (SEPP GoV), Victorian Government Printer. 

 State Environment Protection Policy (Control of Noise from Commerce, Industry and 
Trade) No. N-1 (SEPP Noise). Victorian Government Gazette No. S31. 

 Victoria Government Gazette (1997). Variation of the State environment protection 
policy (Waters of Victoria) – insertion of Schedule F6. Waters of Port Phillip Bay. 

 
Theory of Buffers 

9. Buffer Zones are placed around activities for two reasons; planning reasons and 
compliance.  Planning issues relate to protecting the amenity of neighbours from 
obnoxious industry.  Planning buffers are also set up to consider catastrophic events.  A 
good example of the use of a Buffer Zone is the explosive zone buffer of 1,000 m, 
excluding residential development around the Coode Island Hazardous Liquid Storage 
Facility.  These buffer zones acknowledge that if a catastrophic event were to happen, 
although the likelihood is small, the magnitude of impact would be greater if certain 
activities occurs in the buffer zone.  Thus planning controls are placed to avoid those 
impacts.  These types of buffers can be placed beyond the title of the source property 
and can include many adjoining and neighbourhood titles.  They are usually placed well 
before loss of value associated with the placement of such a buffer is likely to occur. 

10. The second type of buffer zone is the emission monitoring buffer in which emissions 
affecting the amenity of users is protected and pollution is avoided.  These buffers relate 
to pollution events.  Pollution events are defined by law for odour, gases, groundwater 
seepage, surface water flow, noise, litter and dust.  For all these emissions it is essential 
that monitoring occurs substantially within the title of the activity so that correction 
activities can be put in place before the emission leaves the boundary and becomes a 
pollution event.   

11. Thus for emissions that move in a medium of water or air it is usual to have a double ring 
monitoring system around the facility.  The first ring is to monitor fugitive or planned 
emissions to confirm the existing mitigation or avoidance management practices are 
working and to leave enough room for time based monitoring to put a correction strategy 
in place if the current systems fail. This sufficient room is the buffer which has the 
second ring of monitoring points at its outer boundary.  Thus the inner boundary of the 
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buffer is at the outer boundary of the activity, and the outer boundary of the buffer is 
where the outer ring of monitoring occurs (designed to confirm that mitigation measures 
for failure of environmental controls has been successful).   

12. Gas, dust and odour migration can be rapid and monitoring and management responses 
reflect this; if conditions are adverse site management practices can change within 
minutes.  Nevertheless to ensure pollution does not occur the buffer needs to represent 
the dilution within the mass of air (or other relevant medium) before the boundary for the 
time interval that a planned correction response can occur.  

13. Groundwater velocity compared to wind speed is slow but if a leachate plume is moving 
substantially faster than predicted or in a different direction or location, locating the 
cause and designing and emplacing correction measures are also difficult to put in place 
and take time, often several years. Having an activity to the edge of a site with 
groundwater monitoring on the boundary means that by the time a leachate plume is 
confirmed, pollution (as defined as exceeding criteria defined in the SEPP for 
Groundwater or that precludes a beneficial use) is already occurring and that there is no 
time to put into place measures that could prevent pollution.  Typically, leachate 
monitoring occurs via a system of two rings of monitoring bores: the inner ring close to 
the landfill at sufficient distance to confirm the conceptual model and the outer ring 
locates at the end of the buffer at sufficient distance to allow time to install correction 
measures in case of failure of primary leachate mitigation (i.e. the liner and leachate 
collection system of the landfill) 

14. By approving an activity going to the edge of a legal title with the first monitoring of 
emissions occurring on the boundary implies that the planning authorities are condoning 
pollution.  This is not consistent with the Planning and Environment Act in that the 
planning authority has to consider potential for pollution and mitigation in granting 
consent.  Thus a buffer to exclude inconvenience or amenity or impact by emissions 
must be wholly within the site to comply with the intent of the Planning and Environment 
Act and associated regulations related to landfills (Landfill BPEM).  All require that 
pollution be prevented and that management of the site be set up to have contingencies 
in place to reflect deviations from the site conceptual model.  Note the BEPM applies to 
landfills and that a landfill with significant landraise component is likely to have more 
stringent controls beyond the BEPM. 

15. Papers on such an approach particularly for landfills and mines have been available for 
over 20 years and are considered by auditors undertaken landfill audits.  (see the 
minutes of landfill committee 2016 – Phil Mulvey’s presentation on groundwater 
monitoring)  

16. See also the paper by Phil Mulvey on Groundwater Monitoring of landfills and mines. 

 

Buffers At Mount Atkinson 

 

Groundwater 

17. Two major gas pipeline easements abut the western boundary of the land proposed to 
be quarried and to be considered as part of the landfill.  The pipes are steel pipes.  Steel 
pipe is particularly susceptible to anoxic sulfide attack.  A landfill of this size will quickly 
reach the third stage of landfill leachate generation, methanogenesis, which produces 
extremely reducing water.  Under these conditions sulfate is reduced to sulfides.  The 
general experience of historic landfills is that hydrogen sulfide is comparatively minor as 
a result of the presence of rusted iron and steel waste in the land fill, which precipitates 
the sulfides as metal sulfides.  As recycling becomes more effective in part due to the 
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increase in landfill levy promoting financial incentive to remove as much as possible from 
the waste stream, there will be little iron in the waste in the decades ahead and therefore 
an increased opportunity for hydrogen sulfide to occur.  Furthermore the impact of 
builders waste such as gypsum will increase (as other wastes are removed), promoting 
the likelihood of increased hydrogen sulfide.  Even if this landfill leachate has minimal 
hydrogen sulfide, the high reducing conditions of the leachate will result in conversion of 
any sulfate in the rock, groundwater, soil or backfill of services to hydrogen sulfides.  
Methanogenic leachate either in the groundwater or as a result of perched water in the 
soil due to the development of groundwater mound should not be allowed to come in 
contact with the gas pipes.  Although likelihood is small that this will occur, the 
magnitude is substantive if a pipe fails.   

18. Thus in relation to landfill leachate, any buffer developed for the landfill needs to be 
accommodate 5 to 10 years of travel distance in terms of groundwater velocity between 
the first monitoring point and the sensitive receptor (pipeline).  Thus, assuming the liner 
fails, if the groundwater velocity with the imposed head of the landfill is 20 m/year, the 
buffer should be at least 200 m between the inner monitoring piezometer and the gas 
pipes.  Assuming in basalt a sufficient distance to validate the conceptual model is 20 
metres, the first ring of monitoring wells will be 20 metres from the edge of the landfill.  
Thus for this example the minimum buffer distance between the closest gas pipe line and 
the edge of the landfill is 220 metres to ensure from a planning perspective a 
catastrophic event does not occur.  If a site boundary occurs within this planning buffer, a 
pollution event is plausible and thus the buffer should be moved back so that pollution 
will not occur in the event of failure of the liner and seepage collection system. 

19. The likelihood of some sort of failure has been addressed widely in literature including a 
comparatively recent study in Italy.  My paper on landfill leachate in the 1990s cited work 
on the impact of holes in the HDPE liner.  Recent work done by Dr Bill Albright, of the 
Desert Research Institute at Reno on liner liners and caps found that clay liners 
compacted at a permeability of greater than 10-7 cm/sec with time (greater than 10 years) 
approached 10-4 cm/sec.  This permeability range fails the design criteria of liners.  Thus 
it is not a matter that liners are tight but simply when will the liner fail and what happens 
when it fails.  With smaller landfills this has never been a great issue as the environment 
attenuates the leachate and natural wetlands occur at the point of the discharge.  Large 
landfills, however, provide a large near constant widespread source and when the liner 
fails, correction is difficult.  Furthermore the leachate discharge extent, rate and constant 
discharge overcome the capacity of the natural systems to attenuate the leachate.   

20. As an example of failure of a very large landfill, TPI’s facility at Tullamarine, designed 
and supervised by Golder Associates with a substantive clay liner (reportedly 3 m thick 
on the walls) has failed and leaks well above the design rate.  Reportedly considerable 
work has been done to address the magnitude of the leak 

21. A buffer needs to reflect the repair zone needed for failure before a pollution event 
occurs and to protect catastrophic events even if the likelihood is remote.  For these 
reasons the buffer for leachate needs to be on site and of sufficient distance from the site 
boundary to be reflective of failure under the most conservative conditions (ie. worst) to 
prevent pollution and catastrophic event ever occurring.  

 

Landfill Gas Migration 

22. Putrescible waste is a dominant waste in a modern landfill.  It decays anaerobically to 
produce landfill gas which is a mix of carbon dioxide, carbon monoxide and methane 
with minor amounts of other gases.  The relevant percentages of gases varies 
depending on the stage of degradation which the waste is undergoing.  Regardless of 
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the percentage, landfill gas can asphyxiate due to absence of oxygen or explode, when it 
migrates from a landfill.  Landfill gas is lighter than air and will flow upwards along 
permeable pathways.  Methane is soluble in water and will migrate with groundwater, 
only degassing when the overlying strata is more permeable.   

23. The buffer zone of 500 m (Landfill BPEM, 2015) from any building or structure for 
landfills in both the UK and Victoria and up to 1,000 m recently considered for the current 
site (VicEPA submission, 2016), to address gas migration has no scientific basis but is 
set based on magnitude of a perceived hazard.  It does not consider depth of the landfill 
or permeability of the formation.  Landfill gas in very permeable terrain such as a clean, 
aeolian sand, barely migrates beyond the edge of the landfill, as it vents vertically almost 
immediately unless obstructed by buildings, pavement or the landfill cap.  The gas seeks 
the most permeable vertical or horizontal pathway.  In fractured basalt or clayey sand, 
vertical migration is limited and the gas may flow laterally in the formation in fractures or 
more permeable zones vertically until the surface is intercepted (which is usually 
backfilled with a bedding sand which is very permeable) or is confined under a structure 
such as a building and consequently collects at these structures.  Historically, the rule of 
thumb in the 1980’s, was a 250 m buffer for the first 10 m thickness of landfill and 100 m 
increase in the buffer for every additional 10 m of vertical thickness of landfill.  The buffer 
was also varied according to the permeability of the formation and the presence of 
services.  Degasing had to occur before important services (infrequently accessed, 
leading to residences, or a regionally significant trunk line), if encountered and 
permeable material reduced the width of the buffer.  Engineering structures such as 
degassing wells or cut off trenches could also be used to reduce the buffer distance. 

24. In landfills located in fractured basalt, gas will migrate laterally along fractures some 
distance from the landfill. The upper and lower parts of a lava flow can often be gaseous 
leaving behind vacuoles that may be connected or be subject to fractures.  The central 
path of a lava flow is typically massive with no porosity and consequently exceptionally 
low permeability.  The quarry at Ravenhall is mining at least two basalt lava flows and it 
appears in the cross-sections (AECOM, 2016) that a paleosol has formed between the 
two flows.  Landfill gas flowing along the deeper lava flow would migrate some distance 
until the paleosol is absent, or a fractured zone leads to the overlying flow and vents to 
the surface. 

25. On the western boundary of the landfill there is a substantial service, a trunk gas line, 
that will intercept landfill gas and provide an uncontrolled vent point both laterally along 
the pipeline and vertically through the backfill of the pipeline which is not contained by an 
impermeable barrier.  Thus, gas will need to be vented before the pipe corridor or have 
sufficient buffer for the gas to vent naturally.  For 50 m depth of fill, the buffer distance 
may be as much as 650 m, unless degassed by wells or a gravel cut off trench installed 
before the pipeline.   

 

Dust, Litter, Noise and Odour 

26. The western plains are comparatively flat, bisected by incised creeks.  This is largely a 
result of the geology; comprising basalt flows.  A landfill extending at least 30 metres 
above the plain, sitting on a rise, will result in a major problem with dust, noise and 
particularly odour and litter.  The buffer required for a land raising in a flat terrain is far 
greater than a landfill (The BEPM does not envisage substantial land raising with waste).  
Though a portion of the operation will be land filling, a large portion is land raising.  It is 
very unusual to have a land raising on a flat windy plain, not just for the visual amenity 
during operation but also because of the operational difficulties of containing litter during 
unloading and odour.  Though the wind has a predominant seasonal dominance for a 
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particular direction, almost all wind directions are likely.  Odour modelling is done to 
reflect topography and wind direction. 

27. The Victorian odour design criterion for mixed odorants as described by the State 
Environmental Protection Policy – Air Quality Management (SEPP (AQM)) Schedule A 
‘Unclassified Indicators’ is a maximum of 1 odour unit (ou) with 3-minute averaging 
applied at and beyond the boundary (State of Victoria, 2001).  For dispersion modelling 
based on averaging times of one hour or less, the 99.9 percentile predicted 
concentration from the dispersion model is defined as the predicted maximum 
concentration (State of Victoria, 2001).  Under windy conditions this is a very difficult 
measure to meet particularly when the tipping face is 30 m high with the toe effectively 
on the site boundary.  Odour in these conditions will travel in excess of several hundred 
metres and the buffer is required to reflect the containment of odour above 1 odour unit 
to the boundary 

28. Litter leaving the site is pollution.  In a strong breeze, loose blown litter from a 30 m 
tipping face, close to the toe in a strong breeze will require a substantitive buffer (maybe 
200 m) to hit and be contained by secondary fencing, which are used to hold litter that 
escapes the litter fences at the tipping face.   

 

Conclusion 

 

29. For such a landfill and landraising and for one that extends at least 30 m above the plain, 
it is apparent that a substantial buffer will be required onsite to prevent pollution and that 
these buffers are required to be on site to prevent a pollution event.  The buffer has not 
been calculated as at the time of the review site parameters were not available.  
Nevertheless based on experience at similar sites a buffer on site of approximately 
500 m is likely to ensure sufficient protection for pollution mitigation from operational 
activities or failure of management systems 

 

30. Landfill gas migrating across a site boundary is considered pollution and therefore the 
buffer should be located wholly within the property.  As proposed here, with the landfill 
edge on the boundary, the landfill operators are relying on a buffer zone of 500 m which 
will include approximately 470 m of adjoining land holders land.  The exclusion of 
buildings or structures on this 470 m of land with be a serious imposition on those 
landholders and is dependent upon planning approval acknowledging pollution is 
acceptable which is at odds with the Planning and Environment Act, 1987. 

 
Signed: 
 
Date:   02/09/2016 
 
On behalf of 
Environmental Earth Sciences NSW 
 
 
 
Philip James Mulvey 
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ATTACHMENT 1 CURRICULUM VITAE 



Philip Mulvey – Landfill  

Chief Executive Officer/Senior Principal Scientist 

 

 

Philip Mulvey – Landfill CV – March 2016 
Environmental Earth Sciences  
T. 02 9922 1777    F. 02 9922 1010    E. eesnsw@environmentalearthsciences.com  
www.environmentalearthsciences.com  

Qualifications  

 B.Sc.Agr. (Soil Science)  Sydney University (1981) 

 M.App.Sc. (Hydrogeology)  University of  NSW (1985) 
 

External Training  

 Environmental Auditor (Contaminated Land)   Vic EPA (1995) 

 Site Auditor (CLM Act)  NSW EPA (1998) 

 Site Contamination Auditor – SA EPA (2009) 

 CPSS (Level III)  Australian Society of Soil Science Inc 

 Study tour of North America, 1983. Included Waterloo University (Prof. Cherry, Dr R Gillam) and 
Colorado School of Mines (Prof. Langmuir) 

 USA-EPA, Risk Assessment and Risk Communication Course 1993 
 

Skills  

Philip is the Chief Executive Officer/Senior Principal and Hydrogeologist with Environmental Earth 
Sciences.  He is CPPS Leading Professional Stage 3, an Environmental Auditor (Contaminated 
Land) Vic EPA and Site Auditor (CLM Act) NSW EPA.  Phil is a specialist in soil and water 
chemistry as well as interactions between the two media.  He has over 30 years experience in soil 
sciences, hydrogeology, environmental geological, environmental risk assessment and waste 
management.  He has conducted numerous projects involving contamination assessments, 
remediation planning, remediation supervision and validation of contaminated sites; geochemical 
and hydrogeological studies at mine sites throughout Australia; landfill design, management and 
decommissioning; mine closure planning and supervision.  Often, in so doing, providing innovative 
new solutions that have impacted on industry practices.  
 

Employment History  

 Environmental Earth Sciences International, Chief Executive Officer (2008 – Current)  

 Environmental Earth Sciences International, Manager (1999 - 2008) 

 Centre for Contaminant Geoscience, Principal Research Scientist (2002 – current) 

 Environmental Earth Sciences, Senior Principal (2000 – current) 

 Environmental Earth Sciences, Principal Scientist (1990 – 1999)  

 Environmental Earth Sciences, Senior Scientist (1983 -1990).  Seconded to Golder Associates 
1985  

 Australian Groundwater Consultants, Hydrogeologist/Soil Chemist (1981 -1983) 

 University of Sydney, Demonstrator/Tutor in Soil Science (1980) 
 

Professional Affiliations  

 Australian Society of Soil Science  Certified Practicing Member Level III (CPSS)  

 International Society of Soil Scientists  Member 

 International Association of Hydrogeologists  Member 

 International Solid Waste Association  Former Member  
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Appointments 

 Member certification subcommittee for Davis Langdon (mining rep) June 2001- 2006 

 Co-convenor 11th National Soil Conference April 1998  

 Foundation Committee member of ACLCA 1998-1999 

 One of three on the development committee to found Australian Contaminated Land 
Consultants Association (ACLCA) 1997  

 Hon. Secretary National Executive Australian Soil Science Society August 1996 - Jan 1999  

 Convenor First National Soil Phosphate Conference November 1995 

 President, NSW Branch of the Australian Soil Science Society July 1994 - Sep 1996  

 Hon. Secretary, NSW Branch of the Australian Soil Science Society June 1995 - Sep 1996 
 

Project Summaries  

Landfill Projects 

Managed the Following Landfill Projects: 

 MAB – Investigation of development opportunities for the Broadmeadow Landfill 

 Melbourne Water – Statutory audit for land partly covered with a landfill 

 Bairnsdale Council- Landfill cell Construction - Statutory auditor sign off  

 Wagga Wagga City Council – Design of strategic 50 year plan for Gregadoo regional landfill – 
First specifically designed bioreactor landfill in Australia and ongoing monitoring for last 20 years 

 Wagga Wagga City Council – Preparation of a risk management plan for putting out a buried 
landfill fire at Gregadoo 

 Wagga Wagga City Council – Closure plan  and supervision of Forest Hill Landfill 

 Landcom – Design to mitigate impacts of building close to a landfill  

 Private developer, Dural – Excavation and sorting of former landfill for residential development 

 Shellharbour Council - Landfill groundwater monitoring for 23 years 

 Addenbrooke – Statutory Audit of 735 unit flats built partly on and next to a landfill 

 Mirvac - Investigation of fill 

 Glenfield Waste - Groundwater monitoring at landfill for 3 years 

 Neil International - Remediation of a landfill 

 Pacific Property - Investigation and remediation of landfill for residential development 

 Camide - Groundwater monitoring of 4 landfills for 5 years 

 Kuringai Council – Irrigation of landfill leachate water onto a golf course 

 Dunmore soil and cement - Investigation and monitoring of groundwater surrounding a landfill 

 Camide - Groundwater monitoring at various landfills 

 Patterson Brittan, Regents Park - Landfill leachate investigation 
 
Significant Technical input with the following Landfill Projects: 

 Department of Defence – Design hazardous waste cell 

 Flower Power, Milperra – Investigate and design gas mitigation system for building on a landfill 

 Flower Power, Milperra – Investigate and design wetland leachate treatment system 

 Stocklands – Investigation of residential development and arterial road through an old landfill  

 REROC- Investigate and prepare regional waste management plan and regional medical waste 
plan 

 Private Developer, Brunswick – Investigate and Design gas and groundwater management 
system for residential development on a very old landfill 

 Silverwater – Design mitigation and collection system for groundwater and gas at a recently 
closed landfill 
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 Tomago Aluminium – design and test a hazardous waste landfill 

 Small Regional Councils including Uralla, Coffs Harbour etc; groundwater monitoring and 
assistance in LEMP preparation  

 International Manufacturer – Design and construct a hazardous waste cell for PCBs 

 Penrith City Council, Penrith NSW - Evaluation of domestic landfill for development 

 Land Systems, Yarra Bay NSW - Rehabilitation of uncontrolled domestic landfill - chemical 
aspects 

 Randwick Council, Maroubra NSW - Rehabilitation of uncontrolled domestic landfill - chemical 
aspects 

 Brambles/Cleanaway, Menai NSW - Design and installation of leachate collection system for old 
liquid and solid landfill 

 Department of Main Roads, WA - The effect on water quality of a lake due to building a Freeway 
through a nearby sanitary landfill 

 Shire of Upper Yarra, Victoria - Landfill appraisal - assessment of likely effects and quality of 
leachate 

 Burswood Casino, Perth WA - The effect of the leachate quality on the Swan River due to 
construction of the casino on sanitary landfill 

 White Industries, Yulara (Ayers Rock) Tourist Village - Location and development of water 

supply and geochemical evaluation of sites for sanitary landfill and evaporation ponds for 

desalinator extracts 

Contamination Projects 

During his career, Philip has undertaken or directed projects in Australia, New Zealand, Pacific 
Islands, East Timor, USA, and UK.  An overview of the type of remediation projects is presented 
below. 

 Remediation of over 100 petroleum service stations, depots and Terminals and total refinery; 

 Remediation of over 20 MGP or gas works in Australia and UK; 

 Remediation of over 20 timber treatment plants including the Kopper Mt Gambier Aldrin plant; 

 Remediation of nutrient and petrol plumes using sterile cloned willow trees, Pt Phillips, Vic; 

 BHP, Newcastle – Contaminated soil and groundwater remediation planning for steelworks 

 Moorabbin, Vic  managed remedial program on former paint factory, including removal of 24 
USTs, bioremediation of 200 m3 solvent impacted soil and design and installation of insitu 
groundwater treatment system; 

 Botany, NSW  managed investigation and remediation of former paint factory, works included 
UST removal and soil and groundwater bio remediation; 

 Rehabilitation planning and supervision for decommissioning and shut down of 6 mines 
including 2 uranium mines ( Mary Kathleen Uranium Mine  and Nabarlek Uranium Mine) 
 

Publications  

Philip has produced over 50 publications and conference presentations.  Some of the relevant 
papers to landfills management or disposal to landfill  include: 
 
Cartwright, Mulvey and Daly (2008) - Tarry Material: NE England case study assessing the most 

sustainable remediation technology, Proceedings MGP conference, Dresden, 2008 
 

Mulvey (1998) Groundwater Monitoring, Mining Environment Magazine, July 1998 pp13-20 
 

Mulvey (1998) Course convenor and presenter Soil Technology Course- Soil Contamination 
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Mulvey (1997) Conceptual model for monitoring landfill leachate ISWA ‘97 World conference 1997, 
Wellington  

 

Mulvey and Trotter (1996) Environmental monitoring of landfills Proceedings 8th Annual Conference 
Waste Management Institute NZ (WMINZ). 

 

Mulvey (1993, ‘95 & ‘98) - Deriving Criteria for Landfill Disposal of Industrial Waste Soil Technology 
- Applied Soil Science, P Hazelton & AJ Koppi (eds). 

 

Amaral, Mulvey (1991) Rehabilitation of Contaminated Sites – A Professional Planners Nightmare 
or Professional Challenge, Australian Local Planner, June 1991, 11 -12 

 

Amaral, Mulvey (1990) Rehabilitation of Contaminated Sites – A Landscape Architect’s Nightmare 
or Professional Challenge?, Landscape Australia 2/90, 182 -183. 

 

Amaral, Mulvey, Rehabilitation of Contaminated Sites, Part Two, Waste Landfill – Leachate Control. 
 

Mulvey (1988) Pro-Active Groundwater Monitoring – A New Approach, New Zealand Hydrological 
Society Annual Conference. 

 

Mulvey P, Parker R, Riggert T, (1986) - Monitoring of shallow groundwater within sanitary landfill 
during development at Burswood Island, Perth WA, - AWRC International Conference 
Groundwater under stress, Brisbane, Australia, May 1986. 


