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1.0
Introduction
Further to a Natural Resource Wales site inspection on 29th January 2015, it was agreed between Ian Oakes (Natural Resource Wales Pollution Prevention Officer) and Ian Craven (Cory NW Area Manager), that Cory would review the existing Leachate Management Plan (LMP) v 1.1, which was first submitted in December 2012. This updated document will provide further details on the proposed new leachate storage facility and explain the specific difficulties that have occurred with leachate level monitoring and extraction infrastructure at the site. It also details how Cory intend to ensure that leachate levels in Cells 1 and 2 are returned to compliant levels as soon as possible. 
Consequently the main objectives of this LMP are to:

· Explain the particular difficulties with the leachate extraction system and monitoring infrastructure at the site.

· Summarise the current leachate monitoring data.

· Discuss how we will provide an estimate of the volumes of leachate within the site.

· Consider the control of leachate generation within the landfill.
· Outline the proposed improvements to leachate storage and possible biological treatment at the site.
To aid understanding and for simplicity the LMP has been divided into the following sections:

•
Leachate extraction and control

• 
Leachate monitoring

• 
Leachate storage and treatment
• 
Longer term leachate management

In these sections we have highlighted what works have recently been undertaken; what is continuing to be done as part of everyday operational control; and what strategies are being put in place to ensure leachate management continues to be given high priority at Hafod Quarry Landfill.

This LMP will be reviewed every two years to ensure all aspects of leachate management are considered in order to achieve permit compliance.
2.0
Permitting and Leachate Trigger Levels

The original Environmental Permit (EP) for the site, issued on 8th October 2008, established a leachate trigger of 1m above the base for the whole site. However, following a Hydrogeological Risk Assessment submitted in April 2010, and a subsequent variation application the permit was varied on 9th February 2012, to reflect a change in leachate head from 1m to 2m above the base.  

Historically the site has managed to maintain leachate levels below permitted levels, other than instances where the electric submersible pumps have needed repair or replacement, during periods of extreme rainfall, or when the pipe work has been frozen thus preventing any pumping via the extraction infrastructure.
However since the beginning of 2013 the monitoring of accurate leachate levels within Cells 1 and 2 has proved ever more difficult, with the remote monitoring points in both Cells suffering from blockages and lateral movement, resulting in the dip meter hanging up on ledges within the chambers. As a consequence it has been challenging to justify to NRW that levels are under compliant levels, as dips are inaccurate and largely influenced by perched leachate, as proven when undertaking numerous camera surveys. 

In November 2013 two new monitoring wells LMP1A and LMP2A were drilled onto the concrete target pads located within Cell 1 and Cell 2 respectively. It was envisaged that these monitoring wells would be able to get representative liquid levels from within each Cell, but it has been difficult to gain any accurate readings due to foaming issues and, following the installation of pneumatic pumps, getting the dip meter caught up with the pipe work. On the 29th January 2015 Cory proposed to NRW that monthly readings be taken from these two points, which would first require the removal of the pumps from the wells. NRW asked that this request be submitted within this LMP, in order that this can be agreed.
Other than a period between April 2014 and July 2014, when the temporary capping was being installed on the Northern flank of Cell 3, leachate levels within Cell 3 have remained within compliance and under control.
3.0
Leachate Extraction and Control

Leachate extraction is currently undertaken using electric submersible pumps installed within side slope risers in Cells 1 and 2. The side slope riser in Cell 3 collapsed to such an extent in 2013 that it had to be abandoned and alternative leachate extraction provided within the monitoring point LMP3. At the time of SWR3 going out of service Cory committed to installing another extraction point in Cell 3 when the next Cell was under construction. Proposals for this will be submitted to NRW following the completion of Cell 4 construction, during summer 2015.

At all the leachate extraction points, individual control panels operate the electric pumps via undercurrent relays, set to pump leachate whenever it is present. In addition to the main leachate extraction points SWR 1 and SWR2, we have also installed additional electric submersible pumps in LMP1 and LMP2, to increase the volume of leachate being removed from Cells 1 and 2. More recently pneumatic pumps have also been installed in LMP1A and LMP2A, as discussed in the previous section.

As a result of all these extraction points, allied to liquid extraction within a number of deep gas wells, Cory believe the installed pumping capacity at Hafod is sufficient to control the volumes of leachate generated within each Cell. 

To improve the extraction system further we are currently looking at a web based control system which we can retro fit to the existing electric pump panels. This will allow us to remotely monitor individual wells and ensure pumps are operating correctly and at pre-determined flows. If any parameters or set points alter significantly an alarm is triggered and a text messages sent to inform site management, who can then respond appropriately. As part of this installation we will also re-install level transducers in the leachate extraction points within each Cell, as a secondary method of leachate level indication.

In 2014 following a review of the leachate extraction system, we relocated a 22,000 ltr steel holding tank and rerouted the pipework from all the leachate pumps to pump directly into this tank. This tank is situated off the capped area of Cell 1 and is contained within a clay bund. 
It has both high and low level floats installed which control an in-line feed pump, which pumps the leachate directly into the 125mm bunded leachate main and onto the three main storage tanks. This in-line pump has a more powerful motor and by staging the pumping process in this way, can pump with far greater efficiencies thus taking the strain off the submersible pumps. 
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Plate 1: Holding tank adjacent to Cell 1
The three main storage tanks have capacity to hold 240m3 of leachate and all have high level floats installed which control Electronically Activated Valves (EAV’s), which shut off sequentially until all the tanks are full. Once the third tank is full, a pressure transducer on the leachate main operates to switch off the electric supply to the pumps, thus preventing any over filling of the tanks. As soon as one of the main storage tanks has available capacity, the system then repowers and the leachate pumps begin pumping again.
Leachate removal and disposal from these tanks is managed through a specialist local contractor (Enviroclear Site Services Ltd), who transport the leachate to permitted waste water treatment plants in the area. The volume of leachate within the tanks is checked on a twice daily basis by site staff, who then book the number of tanker loads required for the following day. Since the specialist tanker contractor is located very close to Hafod, our disposal requirements can always be met. 
Maintenance of all pumps at Hafod is also undertaken by a specialist contractor (Pump & Plant Ltd).  As pumps operate normally the impellors wear and flow rates are reduced.  Routine checks by site staff and schedule maintenance is important to determine if pumping performance is maximized.  
Since we installed 14,000 m2 of temporary LLDPE cap to the northern flank of Cell 3 in the summer of 2014, the volumes of leachate generated within the inter-cell bund of Cell 3 has reduced significantly. At the beginning of 2014 we installed an electric submersible in this ditch but it could never be relied upon to deal with run-off from any heavy rainfall events. Consequently a diesel pump activated by electric float switches was always kept as a back-up. With the reduction of leachate or dirty storm water now draining to this point the electric submersible will be re-installed during May 2015 to see if it can now cope under all conditions.
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Plate 2: Temporary capping to reduce leachate generation

4.0

Leachate Monitoring

Since the site was first operational leachate levels have been monitored via vertical leachate monitoring points, LMP1, LMP2 and LMP3, installed within Cells 1, 2 and 3 as the site has progressed.  These wells have been constructed using 1 metre diameter concrete chambers, set onto a concrete pad on the cell base. The lower 3 metres of the chambers were constructed and subject to CQA as part of the initial Cell engineering, with the basal drainage collection pipes feeding into the bottom of the chamber. The monitoring chambers then have an internal 225mm twin-wall pipe, with a gravel annulus for the first 3 metres. As the waste rises within each Cell the chambers are raised by site staff using the same method and materials. 
However, since Cory acquired the site in 2008, we have raised the chambers using concrete with steel reinforcing bars set into the gap between the concrete chamber and the internal 225mm twin-wall pipe. This was designed to give the chambers much greater stability as they rise vertically, in an attempt to prevent future problems such as leaning of the chambers and shearing of the chamber rings. Unfortunately the chambers in Cells 1 and 2 already had problems with the lateral movement of the chambers as the waste settled, prior to the reinforcing works higher up the chambers. Over time this has resulted in significant movement and subsequent camera surveys have proven that ledges have developed between the junctions of the concrete chamber rings. Not only has this meant that accurate dipping of leachate levels has become increasingly difficult with dip tapes being ‘hung-up’ on these ledges, but it has also led to leachate ingress from perched levels higher up the waste mass. This in turn leads to inaccurate and misleading readings form these chambers. 
As discussed in Section 2: Permitting and Leachate Trigger Levels, Cory has attempted to retro drill alternative leachate monitoring points, LMP1A and LMP2A, in November 2013, but even then the levels monitored have not always been wholly accurate or easy to obtain. 

At present the leachate levels are taken manually by Cory’s Technical Monitoring Team, using a calibrated dip tape.  Dips are related to ordnance datum and calculated as a leachate head above the base of the site at each point, by surveying the top of each of the leachate monitoring points.  Leachate levels within each cell are monitored in accordance with the permit, which is currently on a weekly basis. 
Due to the issues outlined above, Cory have proposed to reduce this monitoring to monthly dips from LMP1A and LMP2A. This involves the removal of the pneumatic pumps installed within the chambers, but will ensure that a more meaningful and accurate indication of levels will be achieved from these two cells. Leachate monitoring within LMP3 and moving forward LMP4, within the new Cell 4, would remain at a weekly frequency. The monitoring of leachate quality would remain unchanged and continue to be undertaken by retrieving samples for analysis, in accordance with the current permit requirements. 

In the past pressure transducers have been installed into MP1, MP2 and MP3 to provide a secondary, back up reading for leachate levels within individual cells.  These readings were taken from a hand held LCD display which plugs directly into the pressure transducers, and gives an indicative record of levels experienced within the chambers, which can be compared to the manual dips taken from the chambers. As part of the installation of the new web based remote monitoring system, these older transducers will be replaced and integrated into this system to enable continual data recording, improved reporting and a greater understanding of how the pumps are drawing down levels to achieve permit compliance.
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Plate 3: Display of remote monitoring system to be installed.
It should be noted that prior to the installation of the new remote monitoring system, both LMP1A and LMP2A will be desilted using a high suction vacuum tanker, to ensure that the chambers are clean of any debris and will thus provide the best means of accurately recording leachate levels. 

Following this desilting exercise a camera survey will then be undertaken to record the well condition and ascertain if the well liner has deteriorated or if any perched leachate is entering the well.

If Cory were to use the re-drilled leachate monitoring points LMP1A and LMP2A to represent leachate levels in Cells 1 and 2, we can reasonably estimate that leachate levels currently lie at approx. 3.0m in Cell 1 (LMP1A) and between 2.0m and 2.50m in Cell 2 (LMP2A) above the base of the site. Leachate in Cell 3 (LMP3) currently lies at around 0.30m above base. 
Cory believe that these levels are far more representative of actual leachate levels within the cells, than the extremely high levels we have reported in LC1 and LC2 over the past few years, which due to chamber damage and leachate perching have given artificially high readings. Despite this a summary of the last 12 months leachate level monitoring data from LC1, LC2 and LC3, submitted to NRW via Schedule 6 reports, can be found in Appendix A.
Once we have installed the new remote monitoring system and established two full months of continued leachate level monitoring in LMP1A and LMP2A, Cory will provide an estimate of the total volume of leachate within each distinct cell at the site. Estimated volumes will be calculated by taking the basal areas of each individual cell and then calculating what volume of available or ‘free’ leachate is likely to be found within each cell at different leachate levels. This calculation will take into account the different waste porosity values, based on the modelling and research (Powrie & Beaven, 1999), and this method was similarly used when estimating leachate volumes in LMP 2012 v1.1.
It can be argued that the volumes of leachate predicted in the LMP2012 v1.1, to get back under compliant levels was relatively low, especially when compared against the total volumes of leachate removed in the subsequent years, it is a valid model but subject to limitations. Any estimations of the volume of leachate in a site will always be relatively inaccurate due to the complexity of leachate generation, and factors such as surface water run-off, infiltration rates, etc. However, the biggest influence will be the accuracy of the dipped levels and until Cory are more confident with the actual monitored levels recorded, and these are proven with the new remote monitoring system, then it is right that any estimation is delayed until this work is completed.
5.0
Leachate Treatment

In January 2013 Cory and Flintshire County Council (FCC) proposed to NRW, a leachate treatability trial at the Brookhill Leachate Treatment Plant (LTP), to try and maximise the efficiency of the plant and ensure the treatment capacity of the plant could be better utilised. Over the following 18 months we have worked together to improve the treatment process, install new controls, add an anti-foam system and construct a new roof on the plant. Cory have brought leachate from Hafod and proved that the plant could effectively treat this leachate, and have also provided FCC with an overarching operating manual and KPI’s for the plant, to ensure that the performance of the plant can be maintained over a prolonged period. Cory are currently attempting to broker a longer term arrangement with FCC to treat Hafod’s leachate within the LTP. At the moment we only send leachate sporadically when FCC’s operational staff consider that the plant can accept additional inputs of leachate, but they have to balance this with other inputs of leachate from their own Standard Landfill site.
Cory have always been very keen to develop our own LTP at Hafod. However, following months of consultation with Welsh Water the restricting factor at Hafod seems to be that a Trade Effluent Discharge Consent (TEDC) would not be granted in this area of the Upper Dee catchment, due to the water catchment being upstream of a major drinking water abstraction point at Chester. Concerns from Welsh Water and other interested parties, largely rested on there being potential of some ‘tainting’ in taste from a treated landfill leachate, rather than being any particular issues with regard to treating the effluent to the consented discharge levels. Without a TEDC there is little hope of treating leachate at the site, unless the economics allow for any treated effluent to be transported to a discharge point outside of the Upper Dee catchment area.

In conjunction with this project, Cory have progressed plans for the construction of a new leachate storage tank at Hafod and have been successful in obtaining planning permission to build a 680m3 capacity concrete tank within a perimeter clay bund. Detailed design drawings are found in HAF118, HAF119 and HAF120. The tank will effectively double the existing storage capacity afforded by the three steel tanks at the site, and provide a more robust long term storage facility which is easier to maintain and monitor. Prior to the commencement of the tank construction full design details, including consideration of spillages, containment engineering and the potential for odours, will be submitted to NRW for approval.
The total volumes sent to off-site treatment facilities since the beginning of January 2013 are as follows:




2013


January  
-
2568 m3

February
-
3385 m3
March 
-
2814 m3

April
 
-
1856 m3

May
 
-
1986 m3

June

-
1695 m3

July

-
1786 m3


August 
-
1452 m3


September 
-
1369 m3


October 
-
1255 m3


November 
-
2542 m3

December 
-
2073 m3

Total
2013
=
24,781 m3 



2014

January  
-
3931 m3

February
-
2818 m3
March 
-
2082 m3

April
 
-
1542 m3

May
 
-
1869 m3

June

-
1341 m3

July

-
1732 m3

August 
-
1197 m3


September 
-
  796 m3


October 
-
  748 m3


November 
-
1656 m3

December 
-
1692 m3


Total
2014
=
21,368 m3 




2015

January  
-
1938 m3

February
-
1401 m3
March 
-
1783 m3

April
 
-
1151 m3


YTD
2014
=
 6,276 m3 

6.0
Longer Term Leachate Management

The main focus of any leachate management plan is to remove more leachate from the site than is currently being generated, thereby reducing the overall volumes at the site and lowering the leachate levels measured within individual cells.  At Hafod this will continue to be done by utilising the existing extraction infrastructure, but also by improving the monitoring efficiency of the pumping system, through the installation of the remote monitoring system. 
The addition of a larger capacity leachate storage tank will provide a useful factor of safety and act as a buffer when rainfall is high, and available treatment facilities are limiting the volumes they can accept. In the future we may well look again at leachate treatment at Hafod, especially as technological advances are made within the industry. With this in mind the storage tank will retain features which would allow the retro-fitting of aeration equipment should this required.
In addition, it is important to get any areas tipped to final levels permanently capped, thereby shedding any surface water away from the active landfill. In April 2015 we permanently capped 4,500 m2 on Cell 2 and will cap another 7,000 m2 before the end of 2015. This will have the overall effect of reducing surface water ingress onto the landfilled area and, consequently, reduces the amount of leachate generated at the site. 
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Plate 4: Permanent capping on Cell 2.

In 2014 we installed 14,000 m2 of temporary LLDPE cap onto the northern flank of Cell 3, primarily as a means to minimise odours but also to reduce the amount of leachate generated. In the 6 months since this capping was installed, leachate extracted from the site has been reduced by approx. 5000 m3 or 30% over the same period for the two previous years. Whilst, we have not factored in the actual rainfall figures over the same periods, it simply highlights the fact that efforts to undertake any temporary or permanent capping at the site, brings immediate environmental and financial benefits, by minimising leachate generation. This policy of early capping of areas is common throughout Cory’s operational landfill sites, and will continue at Hafod.

Until compliant levels have been achieved across the entire site, a Schedule 6 report will continue to be sent to NRW on a monthly basis, which will detail the volumes being tankered for off-site treatment. On a six monthly basis a brief report which graphically trends leachate levels across the site, will also be submitted to NRW.  This will provide a regular update on the status of the site and demonstrate progress towards overall compliance with regard leachate management at the site.
Thereafter, it is envisaged that this Leachate Management Plan will be fully reviewed on a biannual basis to be submitted to NRW for comment.
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APPENDIX A
Leachate Level Monitoring Results 2014/15
	Sample Point
	Date
	Top of well 
	Base level 
	Depth to base calculated
	Dip to leachate
	Leachate head
	Data Comments

	
	
	(mAOD)
	(mAOD)
	(m)
	(m)
	(m)
	

	HAF LC1
	02/04/2014
	106.2
	72.337
	33.86
	16.58
	17.28
	Hung-up at 18-20m

	HAF LC1
	08/04/2014
	106.2
	72.337
	33.863
	13.42
	20.443
	 

	HAF LC1
	16/04/2014
	106.2
	72.337
	33.863
	14.61
	19.253
	 

	HAF LC1
	22/04/2014
	106.2
	72.337
	33.863
	16.82
	17.043
	 

	HAF LC1
	29/04/2014
	106.2
	72.337
	33.86
	24.87
	8.99
	 

	HAF LC1
	06/05/2014
	106.2
	72.34
	33.86
	21
	12.86
	 

	HAF LC1
	13/05/2014
	106.2
	72.34
	33.86
	14.51
	19.35
	 

	HAF LC1
	20/05/2014
	106.2
	72.34
	33.86
	19.5
	14.36
	Foam in chamber

	HAF LC1
	28/05/2014
	106.2
	72.34
	33.86
	
	 
	Hung-up at 6m

	HAF LC1
	03/06/2014
	106.2
	72.34
	33.86
	20.58
	13.28
	 

	HAF LC1
	09/06/2014
	106.2
	72.337
	33.86
	12.35
	21.51
	 

	HAF LC1
	20/06/2014
	106.2
	72.337
	33.86
	17.82
	16.04
	 

	HAF LC1
	24/06/2014
	106.2
	72.337
	33.86
	17.65
	16.21
	Foam in chamber

	HAF LC1
	01/07/2014
	106.2
	72.337
	33.86
	20.1
	13.76
	Foam in chamber

	HAF LC1
	08/07/2014
	106.2
	72.337
	33.86
	16.05
	17.81
	Foam in chamber

	HAF LC1
	31/07/2014
	106.2
	72.337
	33.86
	15.6
	18.26
	Foam in chamber

	HAF LC1
	06/08/2014
	106.2
	72.337
	33.86
	19.59
	14.27
	Foam in chamber

	HAF LC1
	13/08/2014
	106.2
	72.337
	33.86
	18.1
	15.76
	Foam in chamber

	HAF LC1
	19/08/2014
	106.2
	72.337
	33.86
	 
	 
	Hung- up at 17m

	HAF LC1
	03/09/2014
	106.2
	72.337
	33.86
	19
	14.86
	not sure of dip

	HAF LC1
	08/09/2014
	106.2
	72.337
	33.86
	18.68
	15.18
	foam

	HAF LC1
	17/09/2014
	106.2
	72.337
	33.86
	17.99
	15.87
	foam

	HAF LC1
	22/09/2014
	106.2
	72.337
	33.86
	18.98
	14.88
	foam

	HAF LC1
	30/09/2014
	106.2
	72.337
	33.86
	 
	 
	hung- up at 16m

	HAF LC1
	07/10/2014
	106.2
	72.337
	33.86
	 
	 
	hung- up at 16m

	HAF LC1
	14/10/2014
	106.2
	72.337
	33.86
	18.53
	15.33
	 

	HAF LC1
	21/10/2014
	106.2
	72.337
	33.86
	4.2
	29.66
	dip meter fouled

	HAF LC1
	04/11/2014
	106.2
	72.337
	33.86
	16.55
	17.31
	dip meter fouled

	HAF LC1
	11/11/2014
	106.2
	72.337
	33.86
	 
	 
	faulty dip meter

	HAF LC1
	19/11/2014
	106.2
	72.337
	33.86
	15.4
	18.46
	foam

	HAF LC1
	25/11/2014
	106.2
	72.337
	33.86
	 
	 
	hung-up at 16.30m

	HAF LC1
	02/12/2014
	106.2
	72.337
	33.86
	 
	 
	No Dip Meter


	HAF LC1
	27/01/2015
	110.1
	72.337
	37.76
	16.5
	21.26
	 

	HAF LC1
	03/02/2015
	110.1
	72.337
	37.76
	16.5
	21.26
	hung up at 16m

	HAF LC1
	12/02/2015
	110.1
	72.337
	37.76
	15.8
	21.96
	 

	HAF LC1
	24/02/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	03/03/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	10/03/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	17/03/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	24/03/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	08/04/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	22/04/2015
	110.1
	72.337
	37.76
	 
	 
	Chamber too high

	HAF LC1
	09/12/2014
	 
	 
	 
	 
	 
	no dip meter, no dips

	HAF LC1
	16/12/2014
	 
	 
	 
	 
	 
	no dip meter, no dips


	Sample Point
	Date
	Top of well 
	Base level 
	Depth to base calculated 
	Dip to leachate
	Leachate head
	Data Comments

	
	
	(mAOD)
	(mAOD)
	(m)
	(m)
	(m)
	

	HAF LC2
	02/04/2014
	100.3
	73.03
	27.27
	 
	 
	Hung-up at 14.90m

	HAF LC2
	08/04/2014
	100.3
	73.03
	27.27
	17.07
	10.2
	 

	HAF LC2
	16/04/2014
	100.3
	73.03
	27.27
	17.77
	9.5
	 

	HAF LC2
	22/04/2014
	100.3
	73.03
	27.27
	Hung up
	 
	Hung- up at 17m

	HAF LC2
	29/04/2014
	100.3
	73.03
	27.27
	 
	 
	Hung- up at 17m

	HAF LC2
	06/05/2014
	100.3
	73.03
	27.27
	 
	 
	Hung-up at 24m

	HAF LC2
	13/05/2014
	100.3
	73.03
	27.27
	15.8
	11.47
	 

	HAF LC2
	20/05/2014
	100.3
	73.03
	27.27
	14.55
	12.72
	 

	HAF LC2
	28/05/2014
	100.3
	73.03
	27.27
	 
	 
	Hung- up at 17m

	HAF LC2
	03/06/2014
	100.3
	73.03
	27.27
	13
	14.27
	 

	HAF LC2
	09/06/2014
	100.3
	73.03
	27.27
	15
	12.27
	Foam

	HAF LC2
	20/06/2014
	100.3
	73.03
	27.27
	16.9
	10.37
	Foam

	HAF LC2
	24/06/2014
	100.3
	73.03
	27.27
	 
	 
	Hung-up at 17.25m

	HAF LC2
	01/07/2014
	100.3
	73.03
	27.27
	17.2
	10.07
	Foam in Chamber

	HAF LC2
	08/07/2014
	100.3
	73.03
	27.27
	16.5
	10.77
	Foam in Chamber

	HAF LC2
	31/07/2014
	100.3
	73.03
	27.27
	 
	 
	hung up at 17m

	HAF LC2
	06/08/2014
	100.3
	73.03
	27.27
	 
	 
	hung up at 8m

	HAF LC2
	13/08/2014
	100.3
	73.03
	27.27
	foam
	 
	foam at 6m

	HAF LC2
	19/08/2014
	100.3
	73.03
	27.27
	 
	 
	Hung- up at 15m

	HAF LC2
	03/09/2014
	100.3
	73.03
	27.27
	 
	 
	foam at 17m


	HAF LC2
	08/09/2014
	100.3
	73.03
	27.27
	 
	 
	Hung-up at 13m

	HAF LC2
	17/09/2014
	100.3
	73.03
	27.27
	 
	 
	Hung-up at 11m

	HAF LC2
	22/09/2014
	100.3
	73.03
	27.27
	11.46
	15.81
	Hung-up at 11m

	HAF LC2
	30/09/2014
	100.3
	73.03
	27.27
	10.93
	16.34
	hung- up at 11m

	HAF LC2
	07/10/2014
	100.3
	73.03
	27.27
	10.51
	16.76
	hung- up at 11m

	HAF LC2
	14/10/2014
	100.3
	73.03
	27.27
	10.32
	16.95
	 

	HAF LC2
	21/10/2014
	100.3
	73.03
	27.27
	10.3
	16.97
	 

	HAF LC2
	04/11/2014
	100.3
	73.03
	27.27
	8.95
	18.32
	 

	HAF LC2
	11/11/2014
	100.3
	73.03
	27.27
	 
	 
	faulty dip meter

	HAF LC2
	19/11/2014
	100.3
	73.03
	27.27
	10.86
	16.41
	 

	HAF LC2
	25/11/2014
	100.3
	73.03
	27.27
	12.38
	14.89
	foam

	HAF LC2
	02/12/2014
	100.3
	73.03
	27.27
	 
	 
	No Dip Meter

	HAF LC2
	27/01/2015
	100.2
	73.03
	27.17
	11.89
	15.28
	 

	HAF LC2
	03/02/2015
	100.2
	73.03
	27.17
	12.89
	14.28
	 

	HAF LC2
	12/02/2015
	100.2
	73.03
	27.17
	12.31
	14.86
	 

	HAF LC2
	24/02/2015
	100.2
	73.03
	27.17
	12.6
	14.57
	Foam

	HAF LC2
	10/03/2015
	100.2
	73.03
	27.17
	 
	 
	Hung up at 20m

	HAF LC2
	17/03/2015
	100.2
	73.03
	27.17
	11.93
	15.24
	foam

	HAF LC2
	24/03/2015
	100.2
	73.03
	27.17
	12.08
	15.09
	foam

	HAF LC2
	08/04/2015
	100.2
	73.03
	27.17
	12.42
	14.75
	foam

	HAF LC2
	22/04/2015
	100.2
	73.03
	27.17
	12.36
	14.81
	foam

	HAF LC2
	09/12/2014
	 
	 
	 
	 
	 
	no dip meter, no dips

	HAF LC2
	16/12/2014
	 
	 
	 
	 
	 
	no dip meter, no dips


	Sample Point
	Date
	Top of well (mAOD)
	Base level (mAOD)
	Depth to base calculated (m)
	Dip to leachate (m)
	Leachate head (m)
	Data Comments

	 
	 
	(mAOD)
	(mAOD)
	(m)
	(m)
	(m)
	 

	HAF LC3
	02/04/2014
	79
	71.95
	7.05
	5.08
	1.97
	 

	HAF LC3
	08/04/2014
	79
	71.95
	7.05
	4.83
	2.22
	 

	HAF LC3
	16/04/2014
	79
	71.95
	7.05
	4.85
	2.2
	 

	HAF LC3
	22/04/2014
	79
	71.95
	7.05
	3.49
	3.56
	 

	HAF LC3
	29/04/2014
	79
	71.95
	7.05
	3.25
	3.8
	 

	HAF LC3
	06/05/2014
	79
	71.95
	7.05
	3.18
	3.87
	 

	HAF LC3
	13/05/2014
	79
	71.95
	7.05
	3.16
	3.89
	 

	HAF LC3
	20/05/2014
	79
	71.95
	7.05
	3.45
	3.6
	 

	HAF LC3
	28/05/2014
	79
	71.95
	7.05
	3.3
	3.75
	 

	HAF LC3
	03/06/2014
	79
	71.95
	7.05
	3.31
	3.74
	 


	HAF LC3
	09/06/2014
	79
	71.95
	7.05
	3.31
	3.74
	Foam in chamber

	HAF LC3
	20/06/2014
	79
	71.95
	7.05
	3.29
	3.76
	 

	HAF LC3
	24/06/2014
	79
	71.95
	7.05
	3.31
	3.74
	 

	HAF LC3
	01/07/2014
	79
	71.95
	7.05
	3.36
	3.69
	 

	HAF LC3
	08/07/2014
	79
	71.95
	7.05
	3.3
	3.75
	 

	HAF LC3
	31/07/2014
	79
	71.95
	7.05
	5.2
	1.85
	hung up at 5.20m

	HAF LC3
	06/08/2014
	79
	71.95
	7.05
	6.8
	0.25
	 

	HAF LC3
	13/08/2014
	79
	71.95
	7.05
	6.79
	0.26
	 

	HAF LC3
	19/08/2014
	79
	71.95
	7.05
	6.83
	0.22
	 

	HAF LC3
	03/09/2014
	79
	71.95
	7.05
	6.82
	0.23
	 

	HAF LC3
	08/09/2014
	79
	71.95
	7.05
	 
	 
	hung- up at 5.34m

	HAF LC3
	17/09/2014
	79
	71.95
	7.05
	6.84
	0.21
	 

	HAF LC3
	22/09/2014
	79
	71.95
	7.05
	6.57
	0.48
	 

	HAF LC3
	30/09/2014
	79
	71.95
	7.05
	6.96
	0.09
	 

	HAF LC3
	07/10/2014
	79
	71.95
	7.05
	6.94
	0.11
	 

	HAF LC3
	14/10/2014
	79
	71.95
	7.05
	6.74
	0.31
	 

	HAF LC3
	21/10/2014
	79
	71.95
	7.05
	6.74
	0.31
	 

	HAF LC3
	04/11/2014
	79
	71.95
	7.05
	6.52
	0.53
	 

	HAF LC3
	11/11/2014
	79
	71.95
	7.05
	 
	 
	faulty dip meter

	HAF LC3
	19/11/2014
	79
	71.95
	7.05
	6.92
	0.13
	 

	HAF LC3
	25/11/2014
	79
	71.95
	7.05
	6.88
	0.17
	 

	HAF LC3
	02/12/2014
	79
	71.95
	7.05
	 
	 
	No Dip Meter

	HAF LC3
	27/01/2015
	78.9
	71.95
	6.95
	6.61
	0.34
	 

	HAF LC3
	03/02/2015
	78.9
	71.95
	6.95
	 
	 
	hung up at 5.35m

	HAF LC3
	12/02/2015
	78.9
	71.95
	6.95
	6.76
	0.19
	 

	HAF LC3
	24/02/2015
	78.9
	71.95
	6.95
	6.73
	0.22
	 

	HAF LC3
	03/03/2015
	78.9
	71.95
	6.95
	6.8
	0.15
	 

	HAF LC3
	10/03/2015
	78.9
	71.95
	6.95
	6.68
	0.27
	 

	HAF LC3
	17/03/2015
	78.9
	71.95
	6.95
	6.77
	0.18
	 

	HAF LC3
	24/03/2015
	78.9
	71.95
	6.95
	6.79
	0.16
	 

	HAF LC3
	08/04/2015
	78.9
	71.95
	6.95
	6.74
	0.21
	 

	HAF LC3
	22/04/2015
	78.9
	71.95
	6.95
	6.78
	0.17
	 

	HAF LC3
	09/12/2014
	 
	 
	 
	 
	 
	no dip meter, no dips

	HAF LC3
	16/12/2014
	 
	 
	 
	 
	 
	no dip meter, no dips
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