
Dear Rebecca 

The Department of Environment Regulation (DER) submitted a letter to SITA Australia Pty Ltd (SITA) dated 
20 July 2015 requesting further information in regards to the Works Approval Application for the Allawuna 
Farm landfill.  Golder Associates Pty Ltd (Golder) is pleased to provide the following response on behalf of 
SITA.  

The queries have been addressed in the same order as your enquiry. 

1.0 CELL CONSTRUCTION 
Landfill Construction Management Plan, as discussed in section 5.3 of the Works Approval Application 
Supporting Document – Allawuna Landfill 

A landfill construction management plan is typically produced by the Contractor responsible for the 
construction of the facility.  At this time, the Works have not been tendered and hence a Contractor has not 
been appointed.  A guidance document will be provided to the Contractor to assist him in preparing the 
landfill construction management plan.  A copy of this guidance document is attached in Attachment A. 

Explanation on how cell bases will be constructed and configured in areas where hard ground/rock 
excavation may be required.  Please also provide details on the proposed method for hard ground/rock 
excavation, and details about how emissions and discharges will be managed, and 

The landfill cell base has intentionally been designed to limit or prevent excavation of hard ground or rock.  
However, in the event that hard ground/rock is encountered, the cell base will be reconfigured to allow 
drainage around the obstruction such that removal of the rock will either not be required or minimised. 

Should hard ground/rock removal still be required to facilitate drainage, a rock breaker will be utilised to 
break the rock, followed by removal with an excavator.  SITA does not intend blasting any materials as it is 
expected that if rock removal should be required, it will be limited to a small area.  It is the intent to avoid 
rock removal as far as possible. 

Interpretation of Figures D207-D212 in Appendix B with regards to the base of the landfill cells (factoring in 
the liner and drainage system), the depth that waste is proposed for placement and the anticipated 
separation between the base of the cells in reference to the highest predicted groundwater levels across the 
cell footprints. 

Written descriptions of Figures D207 to D212 are provided below based on Figure number.  We are also 
happy to meet with the DER to discuss any specific questions that you may have in regards the figure 
descriptions provided below.  
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Table 1: Figure Descriptions 
Figure Number Description 

D207 and D208 Cell 1A and 1B Sections and Cell 2A and 2B Sections 

 

Figures D207 and D208 provide cross sections of Cell 1 (D207) and Cell 2 (D208) showing the 
location of the estimated maximum groundwater surface and soil excavation surface relative to the 
invert of the cells.  The extent of Unit 3 – Engineered Clayey Material and Unit 4 – General Fill is 
shown as well.  Typically, Unit 4 – General Fill will be used in the construction of the embankments, 
whereas Unit 3 – Engineered Clayey material will be used within the cell basin to replace excavated 
materials or as fill material below the liner.  
 
Figure D208 indicates excavation below the estimated soil excavation surface.  Test pits in this area 
were terminated at reach of excavator and not because hard material or rock was encountered.  
Based on the depth of some surrounding test pits that were excavated deeper and the general 
geology, we anticipate that we will be able to lower the invert of the cell prior to encountering rock or 
hard material and the design has therefore been optimised to remove as much soil as possible.  
 
The proposed maximum depth of waste in Cell 1 and Cell 2 will be 31 m and  
29.5 m respectively.  The minimum separation distance between the base of the cells and the highest 
predicted groundwater level is 2.7 m (Section C, Chainage 209.99 m).   

D209 Typical Details Sheet 1 of 3 

 

Figure D209 depicts typical perimeter and division embankment details as well as anchor trench and 
liner details. 
 
Detail 3 – Typical Perimeter Embankment Detail 
 
Detail 3 depicts the final outer embankments along the perimeter of the landfill.  The crest of the 
embankment is 5 m wide to allow single vehicle access.  The downstream or outer face of the 
embankment will be covered with topsoil and vegetated to reduce erosion and manage sediment.  
The internal face will be lined with the typical liner configuration shown in Detail 9.   
 
Detail 4 – Typical Division Embankment Detail 
 
Detail 4 depicts a typical division embankment between adjacent cells (i.e. Cell 1 and Cell 2).  The 
liner from the first cell will terminate in an anchor trench, while the liner from the following cell will be 
connected to the first liner as shown in Detail 9.  
 
Detail 5 – Typical Perimeter Excavation Detail 
 
Detail 5 depicts the scenario where the perimeter bund is in an area of excavation.  In instances like 
this, a 5 m wide crest will be formed at the crest level of the cell, while the upstream face will be 
excavated at a slope of 1V:3H.  A stormwater diversion bund will be included along the upstream face 
with a nominal bund height of 0.5 m.  
 
Detail 6 – Typical Stormwater Management Bund on Cell Floor 
 
A stormwater management bund will be constructed on the cell floor to divide the cell into two 
sub-cells (i.e. Cell 1A and 1B).  The purpose of the bund is to reduce the generation of leachate.  
Water collected on the upstream side of the bund will be treated as clean stormwater (after testing to 
confirm water quality is suitable).  Once Cell 1A has been filled, filling will move over to Cell 1B.  At 
that time the geomembrane flap that covers the aggregate bund will be cut just above the connection 
weld and removed to allow free flow of leachate. 
 
Detail 7 – Typical Anchor Trench Detail on Perimeter Embankment 
Detail 7 depicts the anchor trench configuration on an external perimeter embankment, where all 
three materials (GCL, HDPE and Cushion geotextile) will be anchored in a trench with dimensions, 
0.7 mm deep by 0.6 m wide, placed 1.0 m in from the embankment crest.   
 
Detail 8 – Typical Anchor Trench Detail on Division Embankment 
 
Detail 8 depicts the anchor trench configuration on an internal division embankment, where all three 
materials (GCL, HDPE and Cushion geotextile) will be anchored in a trench with dimensions, 0.7 mm 
deep by 0.6 m wide, placed 2.0 m in from the division embankment crest.  This is to allow sufficient 
working space to construct the liner jointing detail shown. 
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Figure Number Description 

The jointing of the two liners will take place as follows: 

 Cut cushion geotextile and geomembrane at anchor trench crest 

 Fold back cushion geotextile and geomembrane to expose GCL 

 Overlap new GCL with existing GCL using a bentonite paste between the two layers of GCL 

 Fold back the geomembrane and overlap with new geomembrane.  Join with a wedge weld. 

 Fold back cushion geotextile and overlap with new cushion geotextile and stitch or heat tack 
together.  

 
Detail 9 – Typical Liner Detail 
 
Detail 9 depicts the typical liner detail for the cells which consists of (from bottom up): 

 0.5 m compacted clayey material 

 Geosynthetic clay liner (GCL) 

 2.0 mm HDPE liner 

 Cushion geotextile 

 0.3 m leachate drainage aggregate (including leachate drainage pipes as shown on Figure 
D210) 

 Separation geotextile 
 
Typical Liner Detail for Sandy Areas 
 
This detail depicts the approach that will be followed in areas where thick layers of sandy material is 
encountered directly below the completed subgrade level.  In this instance the sandy material will be 
removed up to a depth of 1.5 m below finished subgrade level and replaced with compacted clay up 
to a level of -0.5 m of completed subgrade level, after which the liner system as shown in Detail 9 will 
be constructed.   

D210 Typical Details Sheet 2 of 3 

 

Figure D 210 depicts typical details for a variety of aspects as well as the typical construction 
sequence for the construction of the cells. 
 
Typical Sequence of Construction Section 
 
The purpose of this section is to demonstrate the typical construction sequence to the contractor, 
which will consist of the following steps (also described in the Construction Specification Doc No. 
147645033-016-R-Rev0): 

 Remove vegetation 

 Strip topsoil 

 Remove 0.8 m of unsuitable material (sandier material) 

 Excavate or fill to – 0.5 m below finished subgrade level 

 Inspect subgrade and remove any sandy material (unsuitable material) to a an additional depth 
of 1.0 m (total depth remove is -1.5 m below finished subgrade level 

 Backfill with compacted engineered clayey material up to subgrade level 

 Install remainder of lining system 
 
Typical Stormwater Management Bund 
 
The typical stormwater management bund will be constructed from General Fill to a nominal height of 
0.5 m, with a crest width of 1.0 m and overall nominal width of 3.0 m.  The typical stormwater 
management bund will be constructed wherever stormwater diversion is required. 
 
Typical Base and Side Liner Detail 
 
The typical base and side liner detail shows the placement of leachate collection pipes on the base 
and the extent of leachate drainage aggregate on the side slope.  The aggregate is placed up the 
side slope to a vertical height of 2.0 m, after which a soil protection layer is placed for the remainder 
of the slope up to crest height.  The purpose of the soil protection layer is to protect the liner from 
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Figure Number Description 

damage but also limit ingress of oxygen into the landfill, thereby limiting the likelihood of landfill fires 
and improving the quality of the extracted landfill gas.  
 
Typical Batter Toe Pipe Detail 
 
The typical batter toe detail shows the placement location of leachate collection pipes located at the 
toe of the batter.  The leachate collection pipes should be covered with a mound of leachate drainage 
aggregate of at least 0.3 m thick. 

D211 Typical Details Sheet 3 of 3 

 

Figure D211 depicts typical pipe penetration details. 
 
Pipe Penetration through Stormwater Management Bund on Cell Floor 
 
The leachate collection system will extend over the whole base of the cell and hence pipe 
penetrations will be required through the temporary stormwater management bund.  This detail 
depicts the pipe penetration detail and the boot required around the leachate collection pipe.  During 
the period when the two sub-cells will be in operation a blank flange will be attached to the pipe to 
prevent stormwater from entering Cell 1A or 2A.  Prior to commissioning Cell 1B or 2B the blank 
flanges will be removed and the pipe system connected.  
 
Pipe Penetration through Cell Division Bund 
 
The major collection pipes will continue through the future cells.  Cells 4 and 6 will be connected to 
Cell 1 and Cells 3 and 5 will be connected to Cell 2.  For this reason penetrations will be required 
through the cell division bunds.  This detail depicts the pipe penetration and temporary exit point.  
When the future cell is constructed the leachate header pipe will be exposed and connected at the 
stainless steel flange to the next cell’s leachate header pipe.  As each of the future cells will also have 
their own dedicated leachate sump, the connection of all the leachate header pipes allows for 
additional redundancy in the system. 

D212 Subsurface Drainage Details 

 

Figure D212 provides details around the subsurface drainage system. 
 
Typical Subsurface Drain Detail 
 
The subsurface drain will consist of a pipe covered by aggregate and then sand to form a filter drain.  
Based on the typical grading of the site materials and the salinity of the water, it was expected that a 
typical geotextile and rock filter would clog and hence a graded filtration system was selected for the 
subsurface drains.  
 
Typical Subsurface Drain Daylight Detail 
 
For the purposes of cleaning the subsurface drain, a detail has been provided showing how the pipe 
should daylight to allow access to the pipe.  The pipe extending above ground level will be capped to 
prevent infiltration of water and or sand into the pipe.  
 
Typical Subsurface Sump Detail  
 
The subsurface drainage pipe will drain into a sump, which will be fitted with a pump and level switch.  
The drainage water collected in the pump will be pumped to the retention dam, where it will be tested 
and depending on the result be transferred to the leachate dam or be released as clean water into 13 
Mile Brook, similar to seepage water currently reporting to 13 Mile Brook.  The seepage water is 
collected and tested as a contingency measure and is not expected to be impacted water generated 
from the landfill.   

 

2.0 SUBSURFACE DRAINAGE 
Explanation for the inclusion of the subsurface drainage system given that a proposed 2.5 m separation 
distance will be maintained between base of the landfill and the highest groundwater level, and 

 

 
 

4  
 



Rebecca Kelly 147645033-027-L-Rev0  
Department of Environment Regulation 15 September 2015 
 
The subsurface drainage system is a short term management structure that has been included to:  

 facilitate construction of the embankment in the groundwater seepage zone and  

 Reduce the likelihood of “piping” due to long term groundwater seepage (“piping” is a geotechnical term 
that refers to the regressive erosion of soil particles starting at the downstream face, working upstream 
until a continuous "pipe" is formed.  It is typically seen in areas of constant seepage), and 

 maintain interim term stability of the embankment; as groundwater seepage is expected to reduce over 
the long term due to the construction of the landfill resulting in a reduction in upstream surface water 
infiltration. 

The subsurface seepage system is not intended as a leachate detection layer; however, in the unlikely event 
that the liner system is breached, potential leachate seepage water (in the vicinity of the drain) can be 
intercepted by the subsurface drainage system and transferred to the retention dam until it has been tested 
and an appropriate disposal system determined. 

Contingencies if the subsurface drainage system fails.  

The subsurface drainage system consists of a pipe, surrounded by drainage media, with both these 
elements being capable of accepting flows.  These results in redundancy in the system which will still allow 
flow towards the sump should a section of the pipe become blocked. 

In addition, should it be required, the pipe can be cleaned using jet-rodding to clear obstructions and improve 
or restore flow. 

It is noted again that the subsurface seepage system is not intended as a leachate detection layer. 

3.0 LEACHATE MANAGEMENT 
Details and/or clarification on the leachate pond water balance, including, but not limited to: 

Anticipated total volumes (kl and m3) of leachate being generated from the total area of each cell 

During the first seven years of landfill operation the total estimated leachate volume that can potentially be 
generated in each cell is presented in Table 2.   

Table 2: Leachate generation estimate during the first seven years of landfill operations 

Year 
Cell 1A Cell 1B Cell 2A Cell 2B Total 

kL (m3) 
1 687 N/A N/A N/A 687 
2 855 N/A N/A N/A 855 
3 0 369 N/A N/A 369 
4 180 0 603 N/A 783 
5 0 97 751 N/A 847 
6 0 0 0 318 318 
7 0 0 158 396 555 

The estimate presented in the table above are based on the Hydrologic Evaluation of Landfill Performance 
(HELP) model developed for the Allawuna landfill and presented in Golder report reference number 
147645033-015-R-Rev0, dated March 2015 (Appendix E2 of the Works Approval Application). 

Based on the data presented in Table 2, a maximum yearly leachate rate of approximately 850 m3 could be 
generated during the first seven years of landfill operations.  The total estimated volume of leachate 
generated by Cell 1 is 2188 m3 over a five year period and for Cell 2 it is 2226 m3 over a four year period.  
The maximum volume for two consecutive wet years would be over year 4 to 5, with a total estimated 
volume of leachate of approximately 1630 m3.  These two years have therefore been used to calculate the 
maximum capacity required in the leachate pond. 
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Measures to reduce leachate generation (included in the assessment) comprise adopting a phase-by-phase 
waste filling plan (i.e. constructing and operating one active cell at a time) and progressive capping (i.e. once 
a cell is active, the inactive cell will be capped to reduce potential runoff infiltration and leachate generation). 

The estimate is based on the conservative assumption that two consecutive wet years will occur at any time 
during the operation of the landfill (in line with the Victoria BPEM1).    

Clarification on the dimensions of the leachate pond and whether these dimensions include, in addition to 
catering for predicted leachate volumes and incident rainfall, the: 

 requirement to maintain a freeboard of 500 mm at all times 

The sizing of the Allawuna leachate pond has been undertaken using GoldSim; a simulation software with 
the capacity to develop probabilistic simulations and reduce uncertainties by introduction of probability 
functions to represent inputs such as rainfall.  The model developed for the Allawuna landfill incorporates the 
leachate estimate generated by the HELP model as well as the climate data of the site (i.e. rainfall and 
evaporation). 

The model has been developed assuming that: 

 The leachate pond at the start of year 4 has an initial amount of stored leachate of 1000 m3 (refer to 
Table 2). 

 A freeboard of 500 mm is maintained. 

 No leachate is recirculated into the landfill. 

Based on the modelling, the estimated maximum storage volume require in the pond was approximately 
2500 m3 (occurred during the year seven wet season).  Under the scenario modelled, a pond with a capacity 
of 3500 m3 was indicated in order to maintain a freeboard of 0.5 m.  The model incorporates incident rainfall 
into the leachate pond (assuming the occurrence of two consecutive wet years).  The leachate pond was 
therefore designed with a total capacity of approximately 3600 m3 (approximately 2700 m3 at freeboard 
level).  

 capacity to cater for a 1 in 20 year storm event (20 year ARI) of 72 hours duration 

Based on the climate data statistics presented in 147645033-015-R-Rev0, the 1 in 20 ARI 72 hours duration 
rainfall event is approximately 245 mm.  Based on the designed area of the leachate pond (i.e. 2800 m2) and 
assuming a coefficient of runoff of 1, the volume of runoff correspondent to this rainfall event would be 
approximately 700 m3.  Therefore, based on the expected maximum yearly generation of leachate 
(approximately maximum 850 m3 per year) and the 1 in 20 ARI 72 hours duration rainfall event, the total 
maximum storage volume required at any time during the first seven years of operations would be 
approximately 1550 m3, which is within the design capacity of the leachate pond. 

 capacity to cater for contaminated stormwater in the event that it is required to be pumped to the 
leachate pond, and 

Potential contaminated stormwater is incorporated in the leachate volumes estimated in the HELP model.  
The model has been developed assuming that any rainfall in contact with waste is leachate.  Therefore, the 
estimated volumes of leachate comprise infiltrated runoff captured by the leachate collection system as well 
as contaminated runoff. 

 capacity to cater for inflow of condensate from landfill gas collection wells 

1 Victorian EPA, 2014. Publication 788.2 titled ‘Best Practice Environmental Management Siting, Design, Operation and Rehabilitation of Landfills’, October 2014 
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The formation of condensate from landfill gas occurs when the gas (typically warm and saturated with water 
vapour) cools down as it passes through gas collection wells.  The models used for estimating liquid volumes 
(i.e. HELP model) do not explicitly take account of this process but it is considered in the model logic.  
Leachate is formed when the moisture content in the waste mass is greater than its field capacity.  The 
landfill gas reduces the moisture content of the waste to below its field capacity while the infiltrated runoff 
increases the moisture back to its field capacity before it becomes leachate.  It is therefore reasonable to 
assume that this volume is implicitly included in the leachate volume estimated in the HELP model.   

Condensate management normally consists of draining the landfill gas condensate back into the waste or 
collecting it into a tank or manhole and recirculating it back into the leachate collection system.  It will 
therefore intrinsically be part of the leachate collection management system of the landfill.  Nevertheless, this 
volume of liquid it is not expected to be a significant amount. 

Details on the separation distance between the base of the leachate pond to highest predicted groundwater 
levels depicted.  Please also include a diagram which depicts this information 

The minimum separation distance between the base of the leachate pond and the highest predicted 
groundwater level is 9.55 m.  This information has been included on Figure D226 Rev D (Refer  
Attachment B). 

Details on when leachate is anticipated to break through the liner for different containment infrastructure 
(landfill cells and leachate pond) including details of the time taken to reach nearest receptors, and 

The landfill and leachate pond liner system has been designed and specified to contain the leachate for a 
period of up to 100 years; hence, we do not expect a breach of the liner over that period due to material 
failure.  In addition, protection measures have been included in the liner systems and operational measures 
across the site to limit mechanical damage to the liner systems of both facilities (i.e. fencing, cushion 
geotextile, operational controls etc.).  Both the landfill and leachate pond liner designs consists compacted 
engineered clayey fill, geosynthetic clay liner (GCL) and high density polyethylene (HDPE) liner.  

For the purposes of this assessment we have disregarded the influence of the GCL and HDPE 
geomembrane components of the liner system and have assumed that these would be breached at some 
point in time in the future.  In the instance of the landfill the presence of the final cover will significantly 
reduce the volume of leachate that would be released from the site and the advanced biodegradation of the 
waste would reduce the environmental impact.  The leachate pond is no longer expected to be in operation 
at 100 years from the start of landfill operation.  

The closest receptor to the landfill would be 13-Mile Brook.  Based on the hydrogeological and geotechnical 
information of the site we have estimated that it would require between 25 and 690 years, with an average of 
approximately 350 years, to reach 13-Mile Brook (depending on the in situ saturated clay permeability).  The 
following inputs have been used to estimate the time of seepage: 

 Distance of the source (location of leak) to the groundwater assumed to be 2.5 m, with the top 0.5 m 
layer consisting of compacted clayey soil 

 Distance of the source to the receptor (13-Mile Brook) assumed to be 400 m 

 Permeability of the compacted clayey soil when saturated with a leachate solution (50 000 ppm NaCl 
solution) of 10-8 m/s 

 Permeability of the in situ clay between 0.02 – 0.6 m/day2 (2.3 × 10-7 – 6.9 × 10-6 m/s) 

 Effective porosity of the compacted clay material and in situ clay of 0.25. 

The estimate is based on Darcy’s law constitutive equation, which assumes that the material is completely 
saturated.  This assumption simplifies the real mechanism of seepage transport as the compacted clayey 
and in situ soils will likely be unsaturated.  Under unsaturated conditions, the permeability is significant lower 
than assumed in the estimate.  Additionally, the transport of any contaminants will be likely be retarded by 
the sorption and absorption processes taking place in the surrounding clayey minerals.    

2 Refer Golder Report 147645033-009-R-Rev0, Table 4 – Included as Appendix E in the Works Approval Application 
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Operational leachate management plan, which shall include, but not be limited to: 

The leachate management plan for Allawuna Farm landfill is included in Attachment C.  

Details on how the leachate is pumped from the extraction sumps to the leachate pond.  Please provide 
details, including diagrams if necessary, on the equipment and infrastructure required to achieve this 

The leachate is pumped from the leachate collection sumps in Cell 1 and Cell 2 with submersible pumps 
fitted with a high and low level switch which will activate or stop pumping as required.  A flow meter will also 
be attached to the pump to measure the pump rate.  The data collected from the flow meter can be used to 
estimate the volume of leachate extracted from a sump and correlate it with the leachate modelling results.  
Please refer to Attachment D for further details and diagrams.  

Details on how the leachate pond will be kept aerobic 

Aerators will be installed in the leachate pond to aerate the water.  These aerators will be anchored on the 
embankment crest to limit their movement. 

Details on how residue salts in the leachate pond will be managed 

Residue salts will be removed once a year prior to commencement of the rain season.  After removal of the 
salts the pond will also be cleaned and inspected for potential damage.  

Summary of water balance calculations and management measures to ensure: 

 no overflow occurs, and 

 levels are maintained to prevent contents drying out in order to prevent potential residue dust emissions 
and maintain the integrity of the liner 

A Monte Carlo simulation has been undertaken using the GoldSim model developed for the Allawuna landfill, 
to investigate if during the 100-year period for which rainfall data is available for the site the leachate pond 
would overflow.  Based on the simulation, overflow of the leachate pond is shown to be unlikely; only one of 
100 Monte Carlo realisations showed a maximum level in the leachate pond slightly higher than the 
freeboard level.  The results of the Monte Carlo simulation are shown in Figure 1 and Figure 2 below.   

 
Figure 1: Leachate pond storage – Monte Carlo simulation using 100 years of rainfall data (maximum storage capacity at 
freeboard level is approximately 2700 m3). 
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Figure 2: Leachate pond storage – Realisation that generated the greatest storage volume in the leachate pond. 

Based on the simulation undertaken using GoldSim, it is unlikely that the leachate pond will completely dry 
out.  However, as a contingency measure, in the event of a drought, the minimum pond level could be 
maintained by pumping water from production bores in the vicinity of the landfill site (location of production 
bores yet to be identified). 

Contingency measures in the case of emergency events for both the leachate pond and the retention pond.  
Please include clarification on what constitutes an emergency for the purpose of leachate re-circulation or 
redirection to the retention pond, and 

A risk assessment has been carried out to assess the emergency events that may occur on site and the 
associated contingency measures required as well as the resulting risk level.  

Table 3: Risk assessment for leachate and retention ponds 

Emergency 
Event 

Possible 
Causes 

Proposed Management 
and Mitigating Actions Likelihood Consequence 

Proposed 
Residual 

Risk 
Level 

Capacity of 
leachate pond 
exceeded 

Extreme 
weather 
(i.e. high 
rainfall 
events in 
short 
succession); 
overfilling; 
limited 
availability of 
tanker trucks 
(e.g. road 
closure); 
higher 
volume of 
leachate than 
estimated 

1) Cease pumping leachate into the 
leachate pond; temporarily 
retaining leachate in the landfill. 

2) Re-circulate leachate into the 
landfill, limiting recirculation to the 
active working face and uncapped 
areas. 

3) Temporarily transfer excess 
leachate from the leachate pond 
to the retention pond, if required 
(maximum retention time of 
14 days). 

4) Temporarily store excess leachate 
in tanker trucks and/or transport to 
a wastewater treatment plant. 

5) Construct an additional pond if the 
pond were to spill on a regular 
basis (e.g. once or twice every 
rainy season). 

Rare Significant High 
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Emergency 
Event 

Possible 
Causes 

Proposed Management 
and Mitigating Actions Likelihood Consequence 

Proposed 
Residual 

Risk 
Level 

Leachate pond 
damaged 
(remediation 
work on liner or 
earthworks are 
required) 

Animals, 
vandals, etc. 

1) Fencing around leachate pond to 
limit access.  

2) Cease pumping leachate into the 
leachate pond; temporarily 
retaining leachate in the landfill. 

3) Reduce the level of the leachate 
pond to below level of damage, if 
required, by re-circulating leachate 
into the landfill, limiting 
recirculation to the active working 
face and uncapped areas. 

4) Temporarily transfer excess 
leachate from the leachate pond 
to the retention pond, if required 
(maximum retention time of 
14 days). 

5) Repair damage. 

Unlikely Medium Moderate 

Leachate pond is 
temporarily de-
commissioned 

Accidental 
strike by 
operational 
vehicle or 
equipment, 
etc. 

1) Fencing around leachate pond 
and physical barriers (bollards) 
between pond and truck 
movement zone. 

2) Cease pumping leachate into the 
leachate pond; temporarily 
retaining leachate in the landfill. 

3) Empty the leachate pond, by 
re-circulating leachate into the 
landfill, limiting recirculation to the 
active working face and uncapped 
areas.  

4) Temporarily transfer excess 
leachate from the leachate pond 
to the retention pond, if required 
(maximum retention time of 
14 days). 

5) Temporarily store excess leachate 
in tanker trucks and/or transport to 
a wastewater treatment plant.  

6) Repair damage 

Rare Medium Moderate 

Capacity of 
retention pond 
exceeded 

Extreme 
weather 
(i.e. high 
rainfall 
events in 
short 
succession); 
maximum 
retention 
time of 
14 days is 
not sufficient; 
high seepage 
rates from 
subsoil 
system 
during the 
wet season. 

1) Cease pumping seepage water 
from the subsoil system into the 
retention pond. 

2) Test the quality of the seepage 
water to assess if this water can 
be safely discharged to the 
environment. 

3) If water quality is not acceptable: 
a) temporarily pump seepage 

water into the leachate pond. 
b) re-circulate seepage water 

into the landfill, limiting 
recirculation to the active 
working face and uncapped 
areas. 

c) temporarily store seepage 
water in tanker trucks and/or 
transport to a wastewater 
treatment plant. 

4) Construct an additional pond if risk 
of spills occur on a regular basis 
(e.g. once or twice every rainy 
season). 

Unlikely Medium Moderate 
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Emergency 
Event 

Possible 
Causes 

Proposed Management 
and Mitigating Actions Likelihood Consequence 

Proposed 
Residual 

Risk 
Level 

Retention Pond is 
damaged 
(remediation 
work on liner or 
earthworks are 
required) 

Animals, 
vandals, etc. 

1) Fencing around leachate pond to 
limit access.  

2) Cease pumping seepage water 
from the subsoil system into the 
retention pond; temporarily 
retaining seepage water in the 
sump. 

3) Test the quality of the seepage 
water to assess if this water can 
be safely discharged to the 
environment. 

4) If water quality is not acceptable: 
a) temporarily pump seepage 

water into the leachate pond. 
b) re-circulate seepage water 

into the landfill, limiting 
recirculation to the active 
working face and uncapped 
areas. 

c) temporarily store seepage 
water in tanker trucks and/or 
transport to a wastewater 
treatment plant. 

5) Repair the damage. 

Unlikely Minor Low 

Retention pond is 
temporarily de-
commissioned 

Accidental 
strike by 
operational 
vehicle or 
equipment, 
etc. 

1) Fencing around leachate pond 
and physical barriers (bollards) 
between pond and truck 
movement zone. 

2) Cease pumping seepage water 
from the subsoil system into the 
retention pond; temporarily 
retaining seepage water in the 
sump. 

3) Test the quality of the seepage 
water to assess if this water can 
be safely discharged to the 
environment. 

4) If water quality is not acceptable: 
a) water into the leachate pond. 
b) re-circulate seepage water 

into the landfill, limiting 
recirculation to the active 
working face and uncapped 
areas. 

c) temporarily store seepage 
water in tanker trucks and/or 
transport to a wastewater 
treatment plant. 

5) Repair the damage. 

Rare Minor Low 

Other events 

Combination 
of the above; 
Unforseen 
causes 

Combination of the above mitigation 
measures as is applicable.   -   

 

Details on how long leachate will remain in the retention pond following an emergency.  Please also provide 
details on how this material will be managed, including any testing requirements to determine reuse or 
disposal options. 
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There is no industry standard, guidelines or recommendations on the time leachate could be temporarily 
stored in the retention pond following an emergency situation.  However, we would propose a maximum 
leachate storage period of 14 days.  We are of the opinion that this period will provide sufficient time to 
manage the leachate in accordance with the actions discussed in our response to the previous bullet point 
and in response to the queries regarding the retention pond (Refer section 4.0).  

4.0 RETENTION POND 
Section 5.2 in the Allawuna Farm Landfill Surface Water, Groundwater and Leachate Management Plan in 
Appendix E indicates a total pond capacity of 2000 m3 However, Figure D230 in Appendix B indicates a total 
capacity of 3900 m3, based on the maximum height of the pond.  Clarification on the dimensions of the 
retention pond is required 

The proposed storage capacity up to the freeboard level has been proposed at 2000 m3 (as per Section 5.2 
in Golder report reference number 147645033-015-R-Rev0, dated March 2015 – Appendix E2 of the Works 
Approval Application). 

The design storage capacity (taking into account site topography, etc.) is 2690 m3 at freeboard level 
(RL 308.8 m).  The actual pond capacity is therefore slightly in excess of the proposed required capacity.  
The total storage capacity of the pond up to crest level (RL 309.3 m) is 3900 m3, including the capacity within 
the freeboard zone of 0.5 m.  The depth of the pond varies between approximately 1.2 m and 1.5 m. 

Details on the separation distance between the base of the retention pond to highest predicted groundwater 
levels depicted.  Please also include a diagram which depicts this information, and 

The minimum separation distance between the base of the retention pond and the highest predicted 
groundwater level is 2.58 m.  This information has been included on Figure D230 Rev D (Refer  
Attachment B). 

Justification for not including a geosynthetic clay liner on the retention pond considering that this pond has 
been identified as potential containment infrastructure for leachate in emergencies. 

We have based the design on a risk assessment that concluded the risk for environmental breach is 
negligible based on the following:  

 The pond liner consists of compacted clayey material and HDPE geomembrane that will form the 
containment system for the pond.  Liner installation and subsurface earthworks will be quality controlled 
during construction.  

 Operational inspections will occur on a regular basis to assess integrity of the pond. 

 Prior to transferring leachate, the pond will be inspected to assess whether the pond is suitable for 
leachate containment and whether there are signs of damage to the liner system.  

 Retention time in pond will be limited to 14 days after which the leachate will either be transferred back 
to the leachate pond or be tanked off site for disposal.  We expect that a period of 14 days would result 
in low risk to the environment, should a breach occur during this time period.  Notwithstanding the 
above, the risk of a breach is expected to negligible based on the physical and management measures 
that will be in place.  

The risk assessment has been included in the response to leachate management (Refer section 3.0). 

5.0 SURFACE WATER 
Details of the Options Study to determine water demand requirements and water availability during 
construction and operational phases, including an assessment for emergency water supplies 

Construction water 
The purpose of the Options Study was to: 

 Assess whether there would be sufficient water available during the construction phase of the landfill 
site, specifically for Cell 1A and 1B in the first instance, including all the ancillary works such as access 
roads etc.  
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 Assess whether the water available on the farm would be suitable for construction purposes 

 Assess the volume of construction water required for construction activities such as moisture 
conditioning, dust suppression and maintenance of compacted areas  

 Assess the quality of water required such that the performance of the individual construction 
components (i.e. compacted clayey material layerworks, geosynthetic clay liner, roadworks, etc.) is not 
adversely affected.  The main constituent of concern was identified as salinity 

 Provide recommendations on options available for supplementing the available water, should it fall 
short of the identified requirements 

The outcomes of the Options Study were: 

 That during an average rainfall year sufficient run-off will be generated and stored in the dams available 
on the farm to provide the volume of water required for initial construction works (Cell 1A and 1B and 
ancillary works) 

 The quality of the water in the dams will generally meet the water quality requirements for the type of 
construction works that will take place 

 Existing bores are available on the landfill to supplement run-off water, however the yield of these bores 
should be established during the next phase of study 

Based on the results of the Options Study the following steps were recommended: 

 Monitor rainfall values on the farm and water levels in the dams to assess whether the dams are being 
replenished at the required rate 

 Assess the yield of existing boreholes on the farm to determine potential yield 

 Assess the opportunity to drill additional boreholes on the farm to supplement the existing boreholes, 
should the yield from these bores not be sufficient.  (The criteria for sufficient yield is, amongst other 
factors, based on the time required to fill a water tanker and number of water tankers that require filling 
in a day.) 

Operational water 
A water management assessment was provided in the Works Approval Application (Refer Appendix E2, 
Report number 147645033-015-R-Rev0).  As part of this assessment the operational water requirements for 
the site was estimated.  The sizing of the stormwater dam is based on a combination of the construction 
water requirements and the operational water requirements and hence has a storage capacity of 
approximately 36 000 m3 (36 ML).  Based on the 25 year simulation carried out the stormwater dam will only 
fail to provide sufficient water during 1 year.  Based on the outcome of the further studies recommended in 
the Options Study, the volume of water in the stormwater dam could be supplemented either through existing 
bores on the farm or by drilling additional bores or by pumping water from the other dams located on the 
farm.  

Emergency water 
The water balance model presented in Report number 147645033-015-R-Rev0 (Appendix E2 of the Works 
Approval Application) indicates that in general a volume of approximately 5000 m3 could be available in the 
Stormwater dam for use as emergency water.  Should this water need to be supplemented, the other dams 
on the farm or boreholes could be utilised.   

Dimensions of the proposed stormwater diversion drain as depicted in Figure D202 in Appendix B, and 

The dimensions of the stormwater drain are shown on Figure D240 (Attachment B).  The drain will have a 
nominal depth of 0.5 m and a nominal width of 3.0 m based on 1V:3H side slopes.  The bund along the 
downstream edge of the drain will be constructed with the material excavated from the drain and have a 
nominal height of 0.5 m.  
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Surface Water Management Plan, as discussed in section 4.1 and 4.5 of the Allawuna Farm Landfill Surface 
Water, Groundwater and Leachate Management Plan provided in Appendix E, including contingencies if 
erosion is identified at the premises 

The surface water management plan for the operational as well as construction phases of the landfill site is 
attached.  The management plan includes guidance for dealing with issues such as erosion and breach or 
failure of the stormwater management structures, which includes pumping to alternative dams or installing 
temporary sediment control structures such as sand bags.  

6.0 SEDIMENT CONTROL 
Contingencies if the Sediment Management Structure fails or in times of heavy rainfall or localised flooding 

In the event that the sediment structure fails, temporary sediment management systems will be installed 
downstream of the sediment structure.  These systems will include sand bags or silt fences, which can be 
installed in a short period of time to contain and manage sediment.  These details will be included in an 
updated Environment Quality and Safety Management System Manual and Emergency Procedure Guide 
and Contingency Plan for the Allawuna Landfill site.  

Details on how sediment is removed from the Sediment Management Structure and storage zone 

Sediment will be removed from behind the sediment management structure and storage zone utilising an 
excavator, backhoe or mini-digger, transported to the landfill via truck, spread out and allowed to dry before 
utilising the material as cover material.  

Explanation of proposed controls in consideration of the Rivercare project for sediment and water quality of 
Thirteen Mile Brook, including rehabilitation and revegetation of waterways adjacent to the proposed landfill 

SITA commit to meet with personnel from the Rivercare project to establish and implement a rehabilitation 
and revegetation plan.  This meeting will take place should the Works Approval be granted to SITA.  

7.0 LANDFILL GAS 
Consideration of site specific data in landfill gas modelling including the inclusion of liner and cap details 

As detailed within Section 3.4 of our Landfill Gas Assessment Report (Reference 147645033-010-L-Rev0 in 
Appendix G2 of the Works Approval Application), the input of cap and liner details has no material impact on 
the modelled quantity of LFG generated.  The purpose is to determine portioning between the surface gas 
emissions and lateral migration.  Lateral migration is considered to be a very low risk to the surrounding 
environment due to the presence of the composite liner system below the landfill which will limit vertical and 
lateral gas movement.  We therefore expect that any LFG generated would be emitted through the landfill 
surface. 

Consider the performance of landfill gas collection infrastructure under high leachate loads due to abnormal 
operating conditions such as failure of barrier layers 

As the landfill is being constructed above the maximum ground water level failure of the basal liner will not 
result in a high leachate load being applied to gas collection infrastructure.  Similarly intermediate capped or 
final capped areas will be inspected regularly and any defects remediated, again mitigating the risk of high 
leachate levels impacting the performance of the gas collection system.  We would also like to note that 
occurrence of a high leachate load is not necessarily the result of a failure of the barrier layers (basal liner or 
capping). 

It is common practice to pump leachate from landfill gas extraction wells to prevent the wells becoming 
blocked from condensate or leachate and to improve the efficiency and life of the gas extraction wells.  
Management systems will therefore already be in place, or can be easily retrofitted using pumping systems 
like Airwell pumps (or similar) to remove high leachate loads.  

Management actions under emergency conditions such as damaged pipes, system blockages and landfill 
fire, and 
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General site management would require all gas infrastructure to be monitored and repaired as and when 
required.  In the case of an emergency condition, the gas extraction system or sections within the affected 
zone will be switched off until damage to pipes or blockages can be rectified.  Depending on the nature of 
the damage, site personnel may be able to repair the infrastructure or specialist contractors may be required.  
Each incident will however be assessed and the necessary actions taken as required.  

A plan is presented in the document Landfill Gas Management Plan, Allawuna Farm landfill, March 2015 
depicting vertical wells with fields of influence, however the wording in the management plan suggest 
horizontal pipework may be installed.  Please provide a detailed management plan discussing progressive 
filling and construction of pipework. 

SITA has indicated that it is their intent to utilise vertical wells in preference to horizontal wells as far as is 
practicable, as horizontal wells are more difficult and costly to maintain.  It may be necessary in some 
instances to install horizontal wells in limited locations to optimise gas extraction.  This will however not be 
general practice and will be avoided wherever possible. 

The landfill gas management plan has been included as Appendix G2 of the Works Approval Application.  An 
updated management plan, in which the progressive filling and construction of the gas extraction wells will 
be further detailed, will be provided prior to the installation of the gas extraction infrastructure, but no later 
than 6 months after commencement with waste placement.  Based on the filling rate of the landfill it is 
expected that installation of vertical gas extraction wells will commence during the second year of operation 
in areas where waste is a minimum of 15 m deep.  These initial wells will be installed to a depth of between 
10 m and 11.5 m, with following wells extending deeper as the thickness of the waste increases.  Installation 
will commence on the outer side slopes and will progressively continue as the landfill height increases.  The 
gas extraction wells at the top of the site will be installed when the landfill reaches its final height. 

It should be noted that the landfill was designed to facilitate progressive filling, capping of completed cells or 
sub-cells and installation of gas extraction infrastructure to minimise environmental impact and optimise 
airspace consumption.  

8.0 GEOLOGY 
Figure 1 to Figure 6 (Attachment E) graphically illustrating the geological features across the landfill footprint 
and in the vicinity of the landfill 

Cross-sections across the area of low magnetic intensity across the proposed landfill footprint (using relevant 
CPT, soil bore logs and/or test pits) 

Figure 1 shows the location of the cross sections in relation to the landfill site and the extents of the magnetic 
anomaly.  

Figure 3, Section B shows an interpretive cross section across the area of low magnetic intensity, the landfill 
(Cells 3, 2 and 1) and the area where sandy material was encountered at depth (test pit TP94 and borehole 
GMB6).  

Figure 4, Section C was taken at the northern extent of the surveyed area and shows a cross section across 
the area of low magnetic intensity, where shallow sand (≤ 1.5 m depth) was encountered before the CPTs 
terminated on stiff to very stiff clay.  

Lateral delineation of the above geological feature; if possible, determine extent and include an explanation 
of any geological end-points or barriers 

The sections have been selected to demonstrate the extent of the deep sandier material encountered in 
TP94 and GMB6 relative to the landfill footprint and the magnetic anomaly and to demonstrate the geological 
end-points.  

Figure 3, Section A shows an interpretive cross section along the lateral extents of the magnetic anomaly.  
CPT tests were carried across the northern most extent of the surveyed anomaly, in the vicinity of GMB6 and 
TP94 and towards the southern extent of the anomaly in the vicinity of the downstream toe of the landfill.  
The depth of the CPTs at the northern extent of Section A varied between 0.4 m and 3.4 m prior to 
encountering refusal on stiff to very stiff clay.  

 

 
 

15  
 



Rebecca Kelly 147645033-027-L-Rev0  
Department of Environment Regulation 15 September 2015 
 
GMB6 was drilled to a depth of 21.8 m into granite with sand encountered up to a depth of 14 m, and again 
from 19.5 to 21.5 m. CPTU6 refused at a depth of 14.5 m, while CPTU6.2 refused at 1.0 m.  Other CPTs in 
that area extended up to a depth of 3.7 m (maximum) prior to encountering refusal on stiff or very stiff clay.  

Towards the southern extents of Section A the test pits and CPTs were terminated upon refusal at relatively 
shallow depths varying between 0.7 m and 2.8 m.  

Figure 3, Section A and the observations as described above identify that the geological end points towards 
the north of the sandier zone is formed by stiff to very stiff clayey materials, while to the south it is formed by 
bedrock.  The sandy material encountered in TP94 and its vicinity is expected to be localised in situ 
weathered granite or valley fill (mass wasting) materials that have not travelled very far from their source, 
surrounded by stiff to very stiff clayey materials.  

Particular explanation or illustration to map out the extent of the sand deposits within the above feature 

Figure 1 shows a plan layout of the expected extent of the sandy materials.  The sandy materials have been 
denoted “shallow” and “deep”.  Shallow sand is sandy material up to a maximum depth of 1.5 m measured 
from the current ground surface.  Deep sand is sand in excess of 1.0 m and is limited to an area either side 
of the division wall between Cell 2 and Cell 3.  Shallow sand will be removed during the construction of the 
cells, whilst deep sand will be removed up to a maximum depth of 1.5 m below the finished subgrade level 
and replaced with compacted clayey material.  

Consideration of whether any additional bores/test pits/cone penetrometer tests/geophysical tests etc. need 
to be undertaken to provide justification for any above findings, and 

In total 114 test pits were excavated, of which 69 were in the landfill footprint or in proximity to it.  In addition 
one groundwater exploration bore (GMB6) and 33 CPTu tests were undertaken in the same area, specifically 
to investigate the occurrence of sandier materials.  In Golder’s professional opinion the extent of test pits, 
drilling and testing carried out is sufficient to provide reasonable confidence in the extent of the sandier 
materials and no additional bores/test pits/cone penetrometer tests/geophysical tests etc. need to be 
undertaken to provide justification for any of the above findings.  The information obtained from the 
investigation has also assisted in amending the design of the landfill to suit the site conditions and address 
concerns around areas of higher permeability.  This will include supervision by a qualified geotechnical 
engineer during the excavation phase to further delineate the sandier material and provide direction as to the 
extent of materials removed and replaced with compacted clayey material. 

Concluding summary and discussion with regards to the feature and any potential pathways to the water 
catchments and other sensitive receptors i.e. Thirteen Mile Creek. 

Additional drilling, CPT and test pit investigations and a regional remote sensing data review have been 
carried out to examine the extent and nature of the magnetic anomaly identified within the landfill footprint.  

Regional Total Magnetic Intensity and Geology Data 
Figure 5 shows regional scale Total Magnetic Intensity (TMI) data.  A pronounced north – south oriented 
magnetic “low” (blue) is indicated approximately 2.5 km east of the landfill footprint.  This “low” correlates 
with porphyritic granite (“Agp” on the geological map, Figure 6).  The similar magnetic anomaly that crosses 
the site is not seen on Figure 5 because the regional magnetic survey has lower resolution than the local 
ground magnetics survey that Golder commissioned.  The implication of this is that the magnetic low is most 
likely due to the underlying rocktype (Agp), rather than a reduced magnetic response due to a thickness of 
palaeovalley sediment overlying the rocktype. 

Drilling 
Golder drilled GMB6 within the outline of the anomaly, down to bedrock (granite) for the purpose of 
identifying whether the materials intersected could be interpreted to be associated with palaeochannel 
sediment.  The angularity of the quartz sands and gravels recovered in GMB6, in combination with the 
presence of angular felspathic grains, are indicative of material that has not travelled far from its source, and 
probably not within higher energy fluvial settings of a typical palaeochannel that would reduce the angularity 
of individual grains.  The presence of intervals with greatly reduced clay matrix material may indicate a 
reduced proportion of weatherable feldspar minerals in the parent rock, or flushing of the clays during mass 
wasting/transport processes, or groundwater movement. 
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Golder interpreted the quartz sand and gravel material intersected in GMB6 to represent some combination 
of: 

 an extremely weathered zone derived from granitic parent rock,  

 a zone of enhanced weathering because of faulting, or denser fracture or joint spacing,  

 materials that have not travelled far from their granitic source.   

GMB6 was drilled into massive fresh granite at 21.5 m depth (core recovered), without encountering 
sediments indicative of high energy fluvial processes (i.e. palaeochannel sands. 

CPT Program 
CPT test work to establish whether the anomalous feature extended laterally, showed the sandy materials 
did not extend beyond the site to the west.  In addition the CPT test encountered intervals of clayey material 
interspersed with more sandy material, similar to what was encountered in the test pits and the bores.  

Remote Sensing 
A review of public domain remote sensing data and imagery was undertaken to see whether there was any 
evidence that the anomalous feature extended beyond the site.  No evidence was found to indicate the 
anomaly extended off site.  

In summary, the balance of evidence indicates that the landfill site is located over variably weathered 
material developed over granitic rocks and not transported far from their source.  The magnetic anomaly that 
transects the landfill footprint is not a palaeochannel feature, but rather reflects the magnetic properties of 
the underlying porphyritic granite in a zone of deeper in situ weathering.  

The geotechnical and hydrogeological information obtained from the investigation demonstrates that: 

 The area of deep sand is expected to be discontinuous within the landfill footprint 

 The areas of deep and shallow sand are contained by low permeability granite and clayey material and 
is not a palaeochannel.  There are no expected potential pathways to sensitive receptors (including 
Thirteen Mile Creek or any other water catchments) 

9.0 FIRE MANAGEMENT 
Endorsement of Fire Management Plan by Department of Fire and Emergency Services and/or local fire 
brigade. 

The Allawuna Landfill Fire Management Plan (FMP) provided with the Works Approval Application has been 
consulted on with the Department of Fire and Emergency Services (DFES) as follows: 

 Bowman & Associates prepared a draft of the FMP in early May 2014 and discussed with the Shire of 
York’s Community Emergency Services Manager. 

 The draft was sent to the Shire on 9 May 2014, but the Shire would not consider it given the JDAP 
refusal. 

 The draft was sent to DFES. 

 Bowman & Associates and DFES met and discussed the draft FMP in early June 2014.  DFES advised 
of amendments DFES required. 

 Bowman & Associates amended the FMP and sent it to DFES in June 2014. 

 DFES provided further comment in September 2014. 

 Bowman & Associates amended the FMP and sent it to DFES on 24 November 2014.  

 Bowman & Associates have since sought to confirm acceptance with DFES, but have not received any 
further comment or confirmation from DFES.  
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 Bowman & Associates updated the FMP in early 2015 to reflect the changes to the proposal, as 
included in the Works Approval Application. 

Bowman & Associates understand the updated FMP addresses DFES’ concerns.  

Tanks and truck fittings with be compatible with Local Fire Brigade and DFES fittings.  The Local Fire 
Brigade and DFES will be issued a master key to access the gates on the farm. 

SITA expects DFES is reluctant to endorse the FMP while the planning approval remains pending.  SITA will 
obtain endorsement of the FMP following the receipt of planning approval, which is anticipated to be a 
condition of the planning approval. 

10.0 REHABILITATION 
Management plan to address site rehabilitation 

A Rehabilitation Management Plan (RMP) will be prepared for the site that will include, but may not be 
limited to the following aspects: 

 General background information.  This section will include a description of the site, site conditions, 
geology, hydrogeology and climatic conditions. 

 Purpose.  This section will include a description of the purpose of the document. 

 Regulatory requirements.  The section will include the regulatory requirements relevant to the site at 
time of closure and rehabilitation.  At this time the relevant regulatory guideline is the Victorian BPEM3. 

 Rehabilitation and closure objectives.  This section will list the relevant rehabilitation and closure 
objectives such as water quality requirements, compliance points, end use requirements etc.  

 Future land use.  This section will provide a description of the intended future land use for the site after 
closure, which in this instance consists of grazing for the landfill and grazing/cropping for the borrow 
areas.  

 Landfill staging and rehabilitation sequencing.  This section will include the proposed staging of 
rehabilitation and capping activities.  The sequence will be closely related to the rate of filling, but will 
take place in a staged manner.  For cells 1 and 2 we propose that the first capping activities will 
commence after the completion of each cell up to final height at an interval of approximately 3 years for 
each cell.  A similar principle will be applied to future cells. 

 Capping design and stormwater management measures.  This section will include details on the 
cap design and the associated stormwater management measures required to manage stormwater and 
maintain the integrity of the cap suitable to achieve the end use objectives.  (Refer Figure D107 in 
Appendix A of the Works Approval Application.) 

 Rehabilitation activities.  This section will include details on interim rehabilitation activities that will 
take place as the landfill develops and prior to final capping, as well as final capping activities.  Interim 
rehabilitation activities will include aspects such as placement of interim capping on the side slope, 
potential for interim vegetation or other means of sediment control. 

 Landfill gas management.  This section will include details on landfill gas management requirements 
for areas that have been capped, including monitoring and maintenance requirements.  

 Leachate management.  This section will include details on long term leachate management, if 
required, which may include forced evaporation for a period or continued removal off site via tankers.  

 Monitoring.  This section will include monitoring requirements such as frequency, location etc.  

The RMP will be prepared once the site is operational, but before the first cell reaches completion, which is 
expected to be approximately 3 years after commencement of waste disposal.  

3 Victorian EPA, 2014. Publication 788.2 titled ‘Best Practice Environmental Management Siting, Design, Operation and Rehabilitation of Landfills’, October 2014 
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11.0 CLOSING 
We trust the information presented addresses the queries raised.  Should you have any questions please do 
not hesitate to contact John Jones (SITA) or the undersigned. 

GOLDER ASSOCIATES PTY LTD 

Liza du Preez 
Associate 

LDP/PJC,MM,JB,SH,DT,JW/hsl 

CC: John Jones – SITA Australia Pty Ltd 
Nial Stock – SITA Australia Pty Ltd 

Attachments: A – Landfill Construction Guideline 
B – Figures, General 
C – Leachate Management Plan 
D – Electrical connection diagrams 
E – Figures, Hydrogeology 

https://aupws.golder.com/sites/147645033alluwunafarmpeerreview/correspondence out/147645033-027 der queries and responses 20 july 2015/147645033-027-l-rev0.docx 
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Landfill Construction Guideline  
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LANDFILL CONSTRUCTION 
MANAGEMENT PLAN GUIDELINES - 
ALLAWUNA FARM LANDFILL 
This document outlines the requirements of the Landfill Construction Management Plan for the 
Allawuna Farm Landfill, to be prepared by the Civil Contractor(s) for the Works.  
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1 INTRODUCTION 

The proposed Allawuna Farm Landfill will be a Class II putrescible landfill and will be owned and 
operated by SITA Australia Pty Limited (SITA). The site is located on the southern side of Great 
Southern Highway approximately 80 km by road from Perth and 20 km by road from York. 

As outlined in Section 5.3 of the Works Approval Application Supporting Document – Allawuna 

Landfill, this Landfill Construction Management Plan (LCMP) will be submitted to the relevant 
stakeholders prior to the commencement of construction works.  

This brief guideline outlines the aspects that should be considered by the Contractor when preparing 
a Construction Management Plan.  The objective of the LCMP is to assess and apply appropriate 
management practices to minimise disturbance to the surrounding area during construction of the 
Allawuna Farm Landfill. 

1.1 BACKGROUND INFORMATION 

SITA Australia Pty Limited (ABN 70 002 902 650) is a leading multinational waste, recycling and 
resource recovery service provider. SITA has 100 operations across Australia including composting 
facilities, resource recovery facilities, materials recycling facilities, depots, transfer stations and nine 
landfills. Since opening the very first engineered landfill in Australia at Lyndhurst in Victoria in 1991 
SITA has continued as a leader in landfill and waste management technology.  

SITA landfills 2.5 million tonnes of waste per year across Australia and has successfully operated the 
Shale Road Landfill in South Cardup in Western Australia since 1999. SITA has a significant presence 
in Western Australia and currently provides collection and disposal services for a variety of clients 
including local governments, service industries and commercial enterprises. 

SITA proposes to establish Allawuna Farm Landfill in the Shire of York. The site will be a Prescribed 
Premises licensed by the Department of Environment Regulation as a Category 64 premises, 
receiving up to 250,000 tonnes per annum of Class II putrescible waste from the Perth metropolitan 
area. The Allawuna Farm Landfill is proposed as a replacement to SITA’s Shale Road Landfill at South 
Cardup which is nearing capacity.  
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2 GUIDELINES FOR CONSTRUCTION MANAGEMENT PLAN 

The following sections outline the documentation requirements and management measures that 
should be included in the Landfill Construction Management Plan (LCMP). This plan shall be 
prepared by the Civil Contractor(s) engaged by SITA for construction of the Allawuna landfill 
infrastructure.  

The following sections outline suggested issues that should be addressed in the LCMP by the 
Contractor(s) for the Allawuna Landfill works.  The plan shall consider all relevant aspects of the 
works including worker safety, amenity and site security, operating hours, noise and dust control, 
stormwater and sediment control, waste and material re-use, construction procedures1 and traffic 
management.  

2.1 REFERENCE DOCUMENTS 

The LCMP must comply with the following reference documents: 

[1] Technical Specification – Infrastructure – Allawuna Farm Landfill, June 2015, Bowman & 

Associates Pty Ltd. 

[2] Technical Specification – Construction of Cell 1 and Ancillary Works – Allawuna Farm Landfill, 

June 2015, Golder Associates Pty Ltd. 

[3] A Guideline for the Prevention of Dust and Smoke Pollution from Land Development Sites in 

Western Australia (November 1996), Department of Environment. 

[4] Allawuna Farm Landfill – Dust Management Plan, Bowman & Associates Pty Ltd. 

[5] Environmental Protection (Noise) Regulations 1997. 

[6] Allawuna Farm Landfill – Noise Management Plan, Bowman & Associates Pty Ltd. 

[7] Allawuna Farm Landfill Surface Water and Sediment Management Plan, Golder Associates 

Pty Ltd, August 2015. 

[8] Topsoil Handling and Sedimentation Management, March 2015, Golder Associates Pty Ltd.  

[9] Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations 2007. 

[10] AS 1940-2004, The Storage and Handling of Flammable and Combustible Liquids, Standards 

Australia. 

[11]  Allawuna Landfill Emergency Procedures Guide and Contingency Plan, SITA Australia Pty Ltd. 

[12]  Construction Waste Management Plan Guidelines, Western Australian Waste Authority. 

[13]  Environment, Quality & Safety Management System (MAN 018), SITA Australia Pty Ltd. 

[14]  Occupational Safety and Health Regulations 1996. 

[15]  Media Policy, SITA Australia Pty Ltd. 

                                                           
 
1 For excavations, soil conditioning, removal of unsuitable material and management of general fill. 
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2.2 CONSTRUCTION PROGRAM 

The Contractor shall submit a detailed program of works (in MS Project format or similar) based on 
the outlined scope of works and Hold Points in accordance with the Technical Specifications ([1] & 
[2]) prior to the works commencing.  The program of works shall include a list of Subcontractors, 
resource allocation and requirements (including construction water), line of communication chart 
and time frames for each task and Hold Points. 

The Contractor shall schedule the construction program such that the infrastructure required for the 
retention and/or management of stormwater and sediment is to be completed before commencing 
vegetation removal, topsoil stripping, earthworks or other works that may result in sediment release 
from the site. Construction shall not take place outside the hours of 07:00 and 19:00, or on Sundays 
and public holidays. 

This plan shall also include the project team and their respective responsibilities for the Works, as 
well as emergency procedures and contacts.  

2.3 DUST MANAGEMENT PLAN 

The Contractor shall implement all reasonable and practical measures to prevent or minimise the 
generation of windborne particles during all tasks at all times of the Works. The Contractor shall be 
bound to the Department of Environment’s publication, A Guideline for the Prevention of Dust and 

Smoke Pollution from Land Development Sites in Western Australia (November 1996) [3], as well as 
the site specific Dust Management Plan [4] as part of the supporting documentation for the Works 
Approval. 

The Contractor shall provide a site specific Dust Management Plan for the Works prior to 
commencing the Works. This plan must be approved by the Superintendent before construction 
begins, with regular inspections and audits of the construction site by the Superintendent taking 
place to ensure that the Contractor is complying with the plan.   

2.4 NOISE MANAGEMENT PLAN 

The Contractor shall comply with the Environmental Protection Authority, Environmental Protection 

(Noise) Regulations 1997 (EPNR) [5]. The Contractor shall include a Noise Management Plan in the 
LCMP which complies with the site-specific Noise Management Plan [6].  This will be subject to 
review and approval by the Superintendent prior to the start of the Works, and the Superintendent 
will conduct regular site inspections to ensure that the Contractor is complying with the plan. 

2.5 STORMWATER AND SEDIMENT MANAGEMENT 

The Contractor shall prepare a site specific stormwater and sediment management plan as part of 
the LCMP. The plan must be applied in conjunction with the Allawuna Farm Surface Water and 

Sediment Management Plan [7] and detail the measures that will be put in place to: 

- prevent sediment discharge into 13 Mile Brook, and 

- contain contaminated stormwater in a temporary, lined containment dam for appropriate 

disposal within 14 days. 
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2.6 TOPSOIL, SOIL AND STOCKPILE MANAGEMENT 

The Contractor shall prepare a site specific soil and stockpile management plan, including the 
location of the proposed soil stockpiles, as part of the LCMP. Erosion and subsequent off-site 
sediment transport originating from material stockpiles must be prevented, and details on how the 
Contractor will achieve this are to be included in the LCMP. The LCMP must adhere to the 
management measures outlined in the Works Approval Application supporting documentation ([7], 
[8]). 

2.7 PLANT AND MATERIAL LAYDOWN MANAGEMENT 

The Contractor shall prepare a site specific management plan, including the location of the proposed 
machinery storage area and material laydown area as part of the LCMP. 

2.8 FUEL AND CHEMICAL MANAGEMENT 

The Contractor shall prepare a site specific management plan for the storage and handling of fuel 
and chemicals, including the location of the proposed chemical/fuel storage area, appropriate 
bunding and spill kits, as part of the LCMP.  

The Contractor must stipulate the proposed storage requirements for fuel, chemicals and lubricants 
needed to complete the Works, as well as the relevant management measures that will be put in 
place to prevent their discharge into the surrounding environment.  

These measures will be consistent with the Dangerous Goods Safety (Storage and Handling of Non-

explosives) Regulations 2007 [9] and Australian Standard 1940-2004, The Storage and Handling of 

Flammable and Combustible Liquids [10]. The management measures will include emergency 
response and spill/contingency plans that complement the SITA Australia Emergency Procedures 

Guide & Contingency Plan for Allawuna Landfill [11]. 

2.9 GROUNDWATER MANAGEMENT 

The Contractor shall prepare a site specific ground water management plan to prevent groundwater 
contamination during the execution of the Works. The Contractor shall comply with the 
groundwater management requirements as specified in the Works Approval.  

2.10 REFUSE DISPOSAL 

The Contractor shall stipulate the management strategy for on-site refuse (including foodstuffs) in 
accordance with the Construction Waste Management Plan Guidelines as published by the Waste 
Authority [12]. 
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2.11 OCCUPATIONAL HEALTH AND SAFETY PLAN 

The contractor shall provide a site specific health and safety management plan for all the Works. The 
Contractor shall determine appropriate safe working procedures and methodologies to construct the 
Works as specified, as part of the LCMP. The plan shall be applied in conjunction with the health and 
safety systems that SITA already has in place ([13]) and be in line with the Occupational Safety & 

Health Regulations 1996 ([14]). 

2.12 TRAFFIC MANAGEMENT PLAN 

The Contractor shall prepare a site specific traffic management plan as part of the LCMP. This shall 
include contingency measures in the event of protests by members of the public at the site access 
point on Great Southern Highway. 

2.13 SERVICES AND AMENITIES 

The Contractor shall list the appropriate services and amenities required for the completion of the 
Works, and outline the management thereof as part of the LCMP. This will include, as a minimum, 
management of construction water, power, ablution facilities, underground services and plant lay-
down area. 

2.14 PHYSICAL SECURITY 

The LCMP will detail the procedure for employees to follow in the event that unauthorised members 
of the public attempt to gain access to the site or disrupt the construction process. Under no 
circumstances should the Contractor (or any staff or subcontractors) interact with the media or any 
members of the public that act in an adversarial or obstructive manner. The Contractor (or any staff 
or subcontractors) will abide by SITA’s Media Policy [15]. 
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MANAGEMENT PLAN 
– ALLAWUNA FARM 
LANDFILL 

This document outlines the measures to be implemented to manage leachate at the proposed 
Allawuna Farm Landfill. 
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1 SUMMARY 
The proposed Allawuna Farm Landfill will be a Class II putrescible landfill and will be owned and 
operated by SITA Australia Pty Limited (SITA). The site is located on the southern side of Great 
Southern Highway approximately 80 km by road from Perth and 20 km by road from York. 

The objective of the Leachate Management Plan is to effectively manage leachate generated and: 

• Minimise risk to the environment, 

• Segregate leachate from stormwater and groundwater, 

• Prevent offensive odours impacting offsite, 

• Minimise risk to personnel, 

This Leachate Management Plan sets out the measures that will be put in place to effectively 
manage leachate at the proposed Allawuna Farm Landfill. 

1.1 BACKGROUND INFORMATION 

SITA Australia Pty Limited (ABN 70 002 902 650) is a leading multinational waste, recycling and 
resource recovery service provider. SITA has 100 operations across Australia including composting 
facilities, resource recovery facilities, materials recycling facilities, depots, transfer stations and nine 
landfills. Since opening the very first engineered landfill in Australia at Lyndhurst in Victoria in 1991 
SITA has continued as a leader in landfill and waste management technology.  

SITA landfills 2.5 million tonnes of waste per year across Australia and has successfully operated the 
Shale Road Landfill in South Cardup in Western Australia since 1999. SITA has a significant presence 
in Western Australia and currently provides collection and disposal services for a variety of clients 
including local governments, service industries and commercial enterprises. 

SITA proposes to establish Allawuna Farm Landfill in the Shire of York. The site will be a Prescribed 
Premises licensed by the Department of Environment Regulation as a Category 64 premises, 
receiving up to 250,000 tonnes per annum of Class II putrescible waste from the Perth metropolitan 
area. The Allawuna Farm Landfill is proposed as a replacement to SITA’s Shale Road Landfill at South 
Cardup which is nearing capacity.  
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2 LEACHATE MANAGEMENT SYSTEM 
The landfill liner system is designed to protect the groundwater from the impacts of leachate. The 
design and construction of the landfill liner system is detailed in the Works Approval documentation 
and construction reports authored by Golder Associates Pty Ltd and submitted to the Department of 
Environment Regulation (DER) for approval prior to the deposition of any waste. All leachate 
management procedures will be completed in accordance with the proposed DER licence. The lining 
system consists of the following:  

• 500 mm engineered, compacted clayey fill, 

• Geosynthetic clay liner (GCL), 

• 2 mm HDPE Liner, 

• Non-woven cushion geotextile layer, 

• 300 mm drainage layer, and 

• Non-woven cushion geotextile layer. 

The leachate drainage and collection layer consists of 300 mm of aggregate and perforated HDPE 
pipes within the aggregate to collect and drain leachate to the sump. This layer is designed to 
achieve the following objectives:  

• Drain leachate to the sump area to enable removal from the landfill cell, minimising 

leachate head above the liner, 

• Provide a preferential flow-path for leachate to the collection sump, 

• Sized to collect the estimated volume of leachate produced, 

• Resistant to physical, chemical and biological clogging, and 

• Withstand the mass of waste above. 

The landfill liner is sloped at 3% to promote drainage towards the leachate sump. An additional 
network of collection pipes located at 20 m intervals across the landfill floor will also aid in directing 
leachate towards the collection sumps.   

The leachate will be pumped from the landfill cells to the leachate pond from where it will be 
evaporated. A freeboard of at least 900 mm will be maintained at all times to minimise the chances 
of leachate overtopping the pond. Where excess leachate generation occurs above the design 
capacity of the leachate management system, collected leachate will generally be transferred offsite 
for treatment at a licenced treatment facility. Leachate may also be re-circulated into the landfill as 
an emergency management measure. 

Aerators will be installed in the leachate pond to maintain the water in aerobic conditions.  These 
aerators will be anchored on the embankment crest to limit their movement. 
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2.1 LEACHATE COLLECTION SYSTEM  

The leachate header pipes direct leachate towards the leachate collection sumps at a grade of 1%. 
Leachate will be removed from the sumps, in cells 1 and 2, by progressively pumping via a leachate 
riser pipe to an on-site leachate storage pond.  

2.2 MANAGING LEACHATE HEAD OVER LINER 

The hydraulic head of leachate over the landfill liner will be managed during the landfill operation in 
accordance with the proposed DER licence requirements. Leachate levels in the landfill will be 
maintained to a maximum level of 300 mm above the landfill base liner.  A fully automated leachate 
management system will be in place, with a pressure transducer continuously monitoring leachate 
levels, automatic leachate pumping and continuous depth monitoring in the leachate sump. A 
Supervisory Control and Data Acquisition (SCADA) system will be utilised to ensure these devices can 
be accessed from a central system and monitored remotely.  
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3 LEACHATE PRODUCTION  
Leachate is produced during the natural degradation of waste and is collected in the sump (low 
point) of the lined cells where waste is deposited. Rainfall falling within the lined areas increases the 
volume of leachate produced. 

To minimise the amount of leachate produced, the landfill will be operated by keeping the exposed 
area of waste to a minimum with rehabilitation following shortly after completion of filling each cell. 
In order to minimise leachate generation, the following controls will be implemented: 

• Divert stormwater away from working and active operating areas,  

• Plan cell construction to minimise leachate generation over the winter period. For 

example, if possible, delay the filling of a new cell until spring, 

• Place intermediate cover on intermediate batters as soon as waste placement is finished 

in the area,  

• Progressively cap filled landfill areas with low permeability compacted material as soon 

as practicable,  

• Maintain caps and site drainage to prevent standing water on the landfill and 

stormwater runoff from entering the active landfill areas,   

• Divert stormwater away from active lined areas,  

• Maintain empty leachate pond (May to August) in order to minimise the amount of 

stormwater being in direct contact with leachate.  

To minimise leachate generation each landfill cell is fitted with a temporary bund dividing each cell 
into two catchments. The upslope catchment will trap clean stormwater for discharge to the 
surrounding environment and the lower catchment will be utilised for initial waste placement. As 
landfilling in the cell progresses the temporary bund will be removed allowing the leachate 
collection system to cover the entire base of the cell.  
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4 LEACAHTE POND AND PUMP DETAILS 
Table 1 below outlines the specifications of the leachate pumps at the Allawuna Landfill. Each pump 
will have its own TESLA CSCR Series Control Box with a control panel. 

Table 1: Leachate Pump Specifications 

Cell 1 Sump Cell 2 Sump Drainage Sump 

Pump rating (KW): 4KW; 

 

Discharge pipe to leachate 
pond:   Size: 160 mm  Type: 
PE100 PN8 HDPE pipe 

 

Pipe length: 630 m 

 

Total head elevation: 15.5 m 
With friction loss @ 12 Lps : 
17.23 m total 

 

Pump rating (KW): 4KW; 

 

Discharge pipe to leachate 
pond: Size: 160 mm Type: 
PE100 PN8 HDPE pipe 

 

Pipe length: 430 m 

 

Total head elevation: 8 m With 
friction loss @ 18Lps: 11 m 
total 

 

Pump rating (KW): 1.3KW Pump 

 

Discharge pipe to retention 
pond (230 m run):  Size 
: 110mm Type: PE100 
PN8  HDPE pipe 

 

Pipe length: 230 m 

 

Total head elevation: 5.3 m 
With friction loss @ 6 Lps: 6.5 
m total 

 

 

The finalised sump and pipework details are outlined in in Appendix B.  
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5 STORAGE OF LEACHATE 
It is intended that leachate will be directed via pumping to a leachate pond located to the north of 
the landfill, as indicated in Appendix A. The leachate pond will be constructed prior to the initial 
operation of cell 1a. The sizing of the leachate pond considers a scenario of the maximum storage 
required for the number of closed, interim capped and operational cells, based on the estimated 
leachate generation rates defined in Table 2 below.  

Additionally the water balance assessment for the leachate pond sizing includes the water volumes 
resulting from incident rainfall on the leachate storage pond as well as direct evaporation losses. The 
90th percentile rainfall year (1995) is applied as the rainfall input and the estimated open water 
evaporation profile has been adopted to account for evaporation losses from the pond. The leachate 
pond will be externally bunded to prevent runoff entering the pond from surrounding upslope areas.  

Based on the estimated leachate generation rates and cell development schedule, the maximum 2 
year leachate production periods of the presented scenarios are:  

• Year 4-5: Total leachate generation volume of approx. 1,750 m³, and 

• Year 1-2: Total leachate generation volume of approx. 1,500 m³. 

Applying these leachate generation rates to the leachate pond water balance via the GoldSim 
modelling platform results in an operational storage requirement of around 2,500m³. This includes 
the assumption that the leachate pond starts with 1,000m³ of leachate at the start of the year 4-5 
scenario. Therefore, the leachate pond would have approximate dimensions of 40 m x 40 m with a 
capacity of around 2,500 m³ at 2.0 m depth and approximately 3,500 m³ at 2.5 m depth including a 
recommended 900 mm freeboard.  

Ongoing monitoring of leachate generation rates will be carried out as the site develops in order to 
ensure that sufficient leachate storage capacity is available and that the leachate management 
strategy remains robust and effective over the life of the landfill. 

Table 2: Estimated annual leachate generation rates 

Year  Cell 1a (m³/ha) Cell 1b (m³/ha) Cell 2a (m³/ha) Cell 2b (m³/ha) Total (m³/ha) 

1 167.5 N/A N/A N/A 167.5 

2 208.5 N/A N/A N/A 208.5 

3 0 167.5 N/A N/A 167.5 

4 44 0 167.5 N/A 211.5 

5 0 44 208.5 N/A 252.5 

6 0 0 0 167.5 167.5 

7 0 0 44 208.5 252.5 
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A simulation for the Allawuna landfill has been undertaken using the GoldSim model; this was to 
investigate if during any of the 100-years of rainfall data for the site the leachate pond would 
overflow.  Based on the simulation, overflowing of the leachate pond is shown to be unlikely; only 
one of 100 realisations showed a maximum level in the leachate pond slightly higher than the 
freeboard level. The simulation shown in Figure 1 is based on the period with the highest rainfall 
data.  

 

Figure 1: Leachate Pump Specifications 
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6 LEACHATE DISPOSAL 
The Allawuna Farm Landfill will employ the following management options for leachate reduction:  

• Evaporation, 

• Surface irrigation of leachate within the active cell, 

• Recirculation into the landfill, and 

• Off-site disposal at licensed facilities as required.  

6.1 EVAPORATION  

The leachate pond has been designed to maximise the evaporation of leachate over the summer 
months. Keeping the leachate levels to a minimum during the winter months allows for any 
accumulated rainwater to be disposed directly to the surrounding environment as stormwater. This 
can only occur after the pond is thoroughly cleaned once emptied and a first flush has occurred. 
Upon the completion of the first flush (which is still classified as leachate), testing of the water must 
be undertaken to validate the stormwater pumped from the pond is not contaminated. Validation 
testing shall be undertaken for the same range of contaminants leachate is tested for in accordance 
with the Allawuna Farm Landfill Sampling and Analysis Plan. Test results must be within the Aquatic 
Standard prior to the releasing of accumulated stormwater from within the leachate pond to the 
environment.  

6.2 IRRIGATION  

Irrigation systems such as trickle irrigation and sprays can be used on uncapped areas (daily cover 
only) of the landfill and to enhance evaporation. These areas must be separate to the current tipping 
area and access restricted to essential personnel only. Leachate must not leave the lined area and 
control measures such as clay bunding can be used to prevent this. 

6.3 OFFSITE DISPOSAL OF LEACHATE 

Offsite disposal is required when the volume of leachate being stored exceeds the volume able to be 
handled by recirculation, evaporation and trickle irrigation. Offsite disposal will be used to maintain 
the leachate pond levels at or below the 900 mm freeboard.  

Should offsite disposal be required, it must be ensured that the disposal facility is correctly licensed 
to accept leachate, that a licensed transporter is used and that all loads are tracked as per DER 
requirements (Controlled Waste Tracking System).  

  



  Leachate Management Plan – Allawuna Farm Landfill 

Prepared by Bowman & Associates Pty Ltd Page 13 

7 CONTROL OF SYSTEM  

7.1 INSPECTION PROCEDURE 

Inspection of the leachate management system minimises the risk of environmental harm from a 
breach in the system.  

Inspection will occur prior to the transfer of any leachate, immediately after a pump is turned on and 
periodically during the transfer of leachate. Items inspected shall include:  

• Leachate transfer pipes, 

• Pipe joiners, 

• Valves and flow meters, 

• Pumps, and 

• Destinations (i.e. leachate pond levels, sprinkler system). 

The leachate transfer pipework from the landfill to the leachate pond will be air pressure tested and 
signed off by an engineer as part of the commissioning process. This will ensure the pipework is 
constructed correctly, ensuring no leaks.  

7.2 MAINTENANCE  

In the event of a leachate pump requiring maintenance/repair, a spare leachate pump will be stored 
on site for use whilst the original sump pump is offsite undergoing repairs.  

Non-return valves and flow-meters shall be inspected and/or serviced as required. The shut-off 
timers and flow switches on the leachate pumps shall be tested for correct operation on a quarterly 
basis.  

Shut-off timers shall be tested to ensure that pumps turn off automatically at 4:30 pm. The shut-off 
timers in operation are analogue and therefore there may be some margin of error (e.g. the timers 
may turn off at 4:35pm). The system must be recalibrated by the on-site electrician if the calibration 
is out by more than 15 minutes.  

Flow Switches shall be checked to ensure that the pumps turn off when no flow is detected within 
leachate transfer pipe. When a pump is initially turned on, the flow switch will not activate for the 
first two minutes to allow for the pump to commence pumping leachate into the transfer pipe.  

To test the operation of the Flow Switch, disconnect the suction hose from the leachate transfer 
pipe, and redirect back down the leachate sump. Turn the pump on and allow to run ensuring that 
the suction hose is securely directed back down the leachate sump. After 2 minutes the pump 
should turn off as no flow is detected within the Transfer Line. The Flow Switch must also be tested 
to ensure the flow switch allows the pump to continue to operate when flow is present within the 
pipe. 
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7.3 LEACHATE POND ANNUAL INSPECTION  

Residue salts will be removed once a year prior to commencement of winter. At this time the pond 
will also be cleaned.  

After annual cleaning of the leachate pond, the HPDE liner will be inspected to ensure no damage 
has occurred during the cleaning process. If any damage to the liner system has occurred, 
appropriately qualified and experienced contractors shall be engaged to undertake the required 
repair works prior to the pond being filled with leachate.  

7.4 MINIMISING LEACHATE POPOUTS 

Leachate popouts from the external slopes of the landfill can occur when leachate flow from 
generation or recirculation is unable to find an unobstructed downward flow to the sump. Road 
materials or excessive/impermeable cover which is not removed prior to a new lift can obstruct the 
downward flow of leachate.  

In the unlikely event of a leachate popout the impacts will be minimised by:  

• Permeable protection layer placed over the side slope liner which allows the leachate to 

be redirected into the leachate collection drainage layer at any point along the side liner.  

• The temporary bund around the external edges of the landfill liner during construction 

of a cell which separates the landfill from the surface water system.  

• Extracting leachate during landfill life ensuring a well-drained fill mass with no build-up 

of leachate level, thus reducing the potential for leachate seepage gradients to develop 

7.5 REPAIRING LEACHATE POPOUTS 

Should a leachate popout occur the cap at the location of the leachate popout will be removed from 
the popout down to the landfill bund and landfill liner anchor trench. Waste will be removed and 
replaced with drainage aggregate to create a flow path for leachate to travel to the base of the 
landfill. The landfill cap will then be replaced to reseal the landfill. 

7.6 LEACHATE SPILLS 

The Allawuna Farm Landfill ‘Emergency Procedures Guide and Contingency Plan’ outlines the 
response procedures required to be followed in the event of a leachate spill. These are summarised 
below.   

7.6.1 LEACHATE SPILL OR LEAK 

Definition:  

A leachate spill or leak is the unintentional discharge of leachate (waste water) from the landfill to 
the environment.  
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Policy:  

All site procedures must be followed to prevent spills/leaks of leachate from site. In the event of a 
spill or leak this contingency plan will be followed to minimise the environmental impact of a 
leachate spill or leak.  

Procedure:  

Leachate spillages could conceivably originate from:  

• Surface breakout of leachate (popout).  

• Leachate spills while loading.  

• Leachate transfer pipes.  

• A vehicle accident.  

• Pond overflow.  

In the event of any leachate spillage the following steps will be undertaken:  

• Protection of surface water.  

• Containment of spill.  

• Collection and disposal.  

• Remediation actions.  

• Contact DER immediately.  

• Complete Environmental Protection Act 1986 Section 72 – Waste Discharge Notification 

Report and submit to the DER.  

7.6.2 SURFACE BREAKOUT LEACHATE (POPOUT)  

Risk is minimised by:  
• Ensuring cover is removed from each layer to ensure that leachate has an unobstructed 

downwards flow.  

• Sump area is sized to collect the estimated volume of leachate produced.  

• The liner is designed to be resistant to chemical attack, physical and biological clogging.  

• Ensure leachate is drained regularly to stop any build up of leachate.  

In the event of a leachate popout the following contingency measures are undertaken:  
• Undertake measures to protect surface water (e.g. Block surface water inlets).  

• Isolate the area and collect and remove any leachate.  

• Excavate the popout area, clearing any obstructions to the downward flow of leachate 

(e.g. Road materials or excess cover).  

• Fill excavated area with drainage materials and re-compact waste layer to assist with 

downward flow of leachate.  

• Apply intermediate cover or capping.  

• Further monitoring of the area.  
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7.6.3 LEACHATE SPILLS WHILE LOADING  

There is a risk of leachate spillage when pumping into a tanker truck due to a valve or connection 
leakage, or a burst hose.  
 
This risk is minimised by:  
 

• Each leachate riser pipe having a concrete spill pad at the head of the riser pipe.  

• Any tanker connection points having a concrete spill pad.  

• In the event of a leachate spill while loading the following contingency measures are 

undertaken:  

• Any leachate collected in the containment areas are recirculated in the landfill or 

leachate management system.  

• Any water contaminated by leachate is recirculated in the landfill or leachate 

management system.  

• Any contaminated soil is removed and sent to the landfill for disposal.  

• Clean the containment area.  

• Undertake soil sampling to ensure all contaminated soil is removed.  

7.6.4 SPILLS DUE TO VEHICLE ACCIDENTS  

Spills of leachate could potentially occur as a result of an incident involving a truck/trailer unit 
loaded with leachate.  
 
The risk is minimised by:  
 

• SITA Australia uses approved and licensed Controlled Waste carriers for the transport of 

leachate. The waste carriers contain their own spill kits, drain mats and emergency 

response plans in the event of a leachate spill.  

• SITA Australia provides technical assistance or may attend any emergency situation.  

7.6.5 LEACHATE POND OVERFLOW  

There is potential for the leachate pond to overflow if too much leachate is pumped into the pond. 
An overflow may also occur if a large storm event causes a mass influx of stormwater into the 
leachate pond. 
 
This risk is minimised by:  
 

• Having a Leachate Management Manual which details operational procedures to ensure 

that a leachate pumping operation is adequately monitored.  

• Engineering controls on leachate pumps (auto shutoff switches/telemetry) on all 

leachate pumps to ensure that pumps cannot run after hours.  
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• Engineering controls on the leachate pond to ensure that pumping ceases if the filling of 

the pond reaches the 900 mm freeboard capacity (telemetry).  

• Maintaining 900 mm freeboard in ponds at all times to ensure that adequate capacity is 

available in the case of a significant rain event.  

• The amount of leachate stored on site should be kept to a minimum in the cells and 

pond.  

• Leachate pond levels will be continuously monitored by a SCADA system. The SCADA 

system will automatically switch off the pumps if the freeboard (900mm) is breached. If 

the freeboard is exceeded a text message or alarm will immediately notify the site 

manager.  

• Pressure censors will be installed on leachate transfer points with auto shut off switches 

to prevent leakage of leachate due to pip failure.  

 
In the event of a leachate spill caused from an overtopping leachate pond the following contingency 
measures are to be undertaken:  
 

• The pump causing the overflow must be turned off immediately to stop the overflow of 

the pond/tank.  

• Pump out leachate (via tankers or recirculation into the landfill) to regain 900 mm 

freeboard.  

• Contain the leachate at the closest accessible point to prevent the further migration of 

the leachate. This may be done via constructing an earthen bund or excavating a cut off 

trench.  

• Any leachate collected in the containment areas is to be recirculated in the landfill or 

leachate management system.  

• Any water contaminated by leachate is recirculated in the landfill or leachate 

management system.  

• Any contaminated soil is removed and sent to the landfill for disposal.  

• Clean the containment area.  

• Undertake Sampling and Analysis Plan as agreed with the DER.  
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8 COLLECTION AND ANALYSIS OF DATA 
The collection, recording and analysis of data is important in determining any trends in leachate 
production, planning of future leachate management, including offsite disposal. 

Type of 
Monitoring  

Frequency  Recorded  Responsibility  

Infrastructure  
design  
documents  

As occurs  Construction file  Landfill  
Manager  

Inspection  
checks  

On commencement of 
leachate transfer  
 
During leachate transfer  

Pump operation  Landfill  
Supervisor  

Leachate transfer 
records  

As occurs (daily)  Pump operation  
 
Leachate data spreadsheet  

Landfill 
Supervisor  

Leachate level 
measurements  

Continuous.  
 
After leachate transfer  

Sump /pond depth (SCADA) 
 
Leachate data spreadsheet 
& weekly monitoring 
checklist  

Landfill 
Supervisor  

Leachate  
offsite disposal  
records  

As occurs  Offsite disposal folder  Landfill  
Manager  

Maintenance  
records  

Quarterly  Record  –  
Maintenance record  
 

Landfill  
Supervisor  

Rainfall  As occurs  Monthly monitoring 
checklist & rainfall file  

Landfill 
Supervisor  

Leachate quality 
data  

Quarterly  Quarterly surface & 
groundwater monitoring 
reports prepared by 
consultants  

Landfill Manager  
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9 EMERGENCY DETAILS 
Refer to Emergency Procedure Guide & Contingency Plan for details on emergency procedures 
relating to a leachate incident.  
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10 REFERENCE DOCUMENTS 
DER -Best Practice Environmental Management Draft Siting, Design, Operation and Rehabilitation of 
Landfills, November 2005.  

Environmental Protection Act 1986 – Licence L7390/1999/8  

EPG & Contingency Plan  

BoM website www.bom.gov.au 

Allawuna Farm Landfill Geotechnical Investigations for Landfill Development Report, March 2015. 
Golder Associates Pty Ltd.  

Allawuna Farm Landfill Surface Water, Groundwater and Leachate Management Plan, March 2015. 
Golder Associates Pty Ltd.  

Allawuna Farm Landfill Hydrogeological Site Characterisation Studies Report, March 2015. Golder 
Associates Pty Ltd.  

Works Approval Submission: Construction and Operation of Allawuna Farm Landfill, January 2014. 
Bowman and Associates Pty Ltd. 

 

 

 

http://www.bom.gov.au/
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11 APPENDICIES 
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Appendix A: Allawuna Landfill Site Layout 
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Appendix B: Sump and Pipework Details 
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