Lamby Way annual report January 2017 – December 2017
With reference to section 4.2 of Lamby Way Landfill site permit Variation notice UP3130MA of permit JP3239ST
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Lamby Way Landfill Site 

Variation Notice UP3130MA

2017 Annual Report as per Schedule 4.2 sub section 4.2.1

(a) Review of result - See Appendix 1
(b) Annual Improvement targets

Since 1st January 2017:

1. Final capping phase was completed by Walters in December 2017. This completed the Capping of the landfill and included Cells 4 and 5. 
2. Changes confirmed by HRA. Groundwater results are now reported in the new format, against the updated trigger levels.
3. Vegetation clearing – Several sampling locations were in danger of being lost due to plant growth, predominantly C1, C2, C3, C4 and C5. These areas were stripped back and access is now considerably easier.

4. GA5000 unit is serviced 6 monthly.
5. Sampling is now undertaken by Decus under close supervision by Cardiff Council. Regular catch up meetings are scheduled every 6 months to monitor progress. 
(c) Energy consumption of site as set out in schedule 5 Table S5.3

(d) Water consumption of site as set out in schedule 5 Table S5.3

	Table S5.3 Performance Parameters
	 
	 
	 

	Parameter
	 
	Frequency of assessment
	Annual total
	Unit

	Potable water use
	 
	Annual
	6097.15
	Cubic meters 

	Energy used (including for leachate treatment)
	 
	Annual
	222.791
	MWh electricity

	Non potable water
	 
	Annual
	N/A
	Cubic meters 


(e) Annual production / treatment as set out in schedule 5 Table S5.2 

	Table S5.2 Annual Production /Treatment

	 

	Leachate:
	Cubic metres/ year

	Disposed of off site:
	0

	Disposed of to any onsite effluent treatment plant;
	72,364 m3

	Recalculated into the waste mass.
	0 m3

	Surface Water and / or groundwater:
	Cubic metres / year

	Disposed of off site;
	Not measured

	Disposed of to any onsite effluent treatment plant;
	0

	Landfill gas:
	Normalised cubic metres/ year

	Combustion in flares
	                                           68,454 m3

	Combustion in gas engines;
	                                      11,411,489 m3


	Other methods of gas utilisation
	0 


(f) Details of any contamination or decontamination of the site

· No fuel or oil spills have been reported. The site maintains a good supply of spill kits in the event that they are required.

· Surface water inspections have not produced any recordings of visible oils and greases in Surface Water sampling manholes. In addition to this as a result of an NRW Car1 form, SW2, SW3, SW4 and SW5 are cleaned and/or jetted to minimise the amount of contamination whilst sampling.

· Purging of Landfill gas wells began in November but due to very high rainfall and access issues, CCC were only able to do 5 wells. This was communicated to site officer Ty Ward. The five wells were located within Cell 5 and varied between showing a virtually instant recharge to a very slow recharge rate. All details were forwarded to Ty Ward. This area has now been fully capped.
(g) Topographical survey required by condition 3.6.3

See Appendix 4.0 - Drawing – ‘Lamby Way Landfill Site – Topographical Plan’

(h) Volumetric difference (m3) between most recent topographical survey and previous annual topographical survey i.e. additional volume of landfill void that is occupied by waste.

See attachment – To follow
(i) Assessment of settlement behaviour difference (m3) between most recent topographical survey and previous annual topographical survey for areas that did not receive waste between surveys.

See Appendix 4.0 – Settlement Drawing – To follow
(j) Calculation of remaining capacity (m3) derived from the pre-settlement contours and the most recent topographical survey.

N/A - Site fully Capped.
See additional map Annual report section (i) 
(k) Compliance testing undertaken within this period

1. Six monthly calibration of G5000 Gas meter

2. Calibration of LTP flow meter to Mcerts standard. Mcerts registered flow meter installed and the plant is due for full Mcerts accreditation maintained since 15th March 2013. 
3. All soils that are brought onto site require a full WAC analysis in line with NRW specifications for Inert Landfill operations.
4. Capping Phase fully CQA. Final plan to be submitted as part of the final phase of capping.

Appendix 1 – Review of Results
Lamby Way: Data Report – 2017

Report into the data received from January 2017 to December 2017 at Lamby Way Landfill site. Data included for Perimeter Gas, Leachate, Groundwater and Surface water in accordance with Schedule 4 – Emissions & Monitoring plans for permit variation number UP3130MA.

Summary of missing Data.

Some of the sampling locations at Lamby Way are not able to be sampled from, the details of which are shown below along with proposed/implemented resolutions.

Groundwater borehole (C7) – Borehole is blocked by debris just out of reach – reasons unknown. Sampling pipe can not get past the obstruction.

Groundwater borehole (C15) – Sampling not always possible due to borehole being intermittently dry. On reflection it might have something to do with the tides.

Leachate well (SL1) - Borehole is dry, no action possible. Situation will be monitored further to see if/when sampling will be possible.

Leachate well (SL2) - Borehole is dry, no action possible. Situation will be monitored further to see if/when sampling will be possible.

Leachate well (SL3) - Borehole is blocked below surface, reason unknown. New sampling method of using a pipe with a ball valve was attempted but failed as the valve could not pass the blockage. 

MH5/L7 – Borehole could not be sampled as location is inaccessible.

Leachate Data (SL1 – SL9)

Lamby Way South Leachate sampling points run from SL1 to SL9 inclusive. The data below does not include data from SL1, SL2 or SL3 as they are dry and sampling is not possible. Continual monitoring of this situation will continue to see if sampling will be possible from SL 1-3 in the future.

Ammoniacal Nitrogen (Ammonia)
Ammoniacal nitrogen (NH3-N) is a measure commonly used for testing the quantity of Ammonium ions, derived naturally from ammonia, and returned to ammonia via organic processes, in water or waste liquids. It is a measure used mainly for quantifying values in waste treatment and water purification systems, as well as a measure of the health of natural and manmade water reserves. 
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There were two breaches of the 1370mg/l trigger level detected in 2017. Both of these results were detected in SL8 and measured 1500mg/l in February and 1404mg/l in December. The situation will be monitored to see if this is a continued upwards trend or an isolated period.

Chloride

Chloride levels in a waste mass are closely linked to naturally occurring sea water. It is measured to determine if there is any ingress of sea water (or saline ground waters) into a waste mass.
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This data shows the distribution of Chloride data in Lamby Way South. The highest readings were detected in SL4 in January, where SL5 and SL7 were also elevated before returning to lower levels in February. SL7 was also elevated in May and November, with SL8 elevated in October. In each case results returned to more normal levels in the following month. No results were near the 13713 mg/l trigger level. 
Xylene

In the presence of Acidic conditions Xylene can be the pre-cursor to more dangerous compounds of the Benzene family, especially in the presence of Chloride.
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No breaches of the 32ug/l trigger level were detected during 2017. The highest reading was 7.5mg/l detected in SL7 in October.

Nickel

Nickel occurs naturally in soils, groundwater, and surface water. It is often used in electroplating, stainless steel and alloy products. As with most heavy metals, nickel can damage the heart and liver of animals exposed to large amounts over a prolonged period of time. 
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This data shows the distribution of nickel data in LWS in 2017. From the graph you can see that there was one breach of the 100mg/l trigger level, down from 6 in 2017. This occurred in February in SL8. 
Leachate Data – (L2, L4, L7)

Lamby Way East leachate is sampled from three locations, L2, L4 and MH5. In the interests of keeping references to the permit as accurate as possible, MH5 will be referred to as L7 (as it is in the permit) to avoid any confusion.

Samples could not be obtained from sample location L7, so no further data has been reported for this location.

Ammoniacal Nitrogen (Ammonia)

This data shows the concentrations of Ammonia in LWE leachate. Two trigger levels are shown, as there are different trigger levels in place for L2 and L4. It was agreed verbally with NRW that L7 should use the same trigger levels as L4 even though this is not show in Lamby Ways IPPC permit. 
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This figure shows the distribution of Ammonia in Lamby Way East leachate. The trigger levels for the different sampling points are as follows:

L2
904mg/l 
(Blue)

L4
1370mg/l
(Red)

From this data we can see that L2 has had 10 breaches of the 904mg/l trigger level. There were 8 breaches in L4 of the 1370mg/l trigger level. No samples could be obtained from L7 so no further data is reported.

Chloride

There is no trigger level set for Chloride in LWE Leachate. The highest reading detected was 2271mg/l in L2 in April and readings averaged 1099mg/l over the year.

Mecoprop
Mecoprop or Methylchlorophenoxypropionic acid (MCPP) is a common general use herbicide found in many household weed killers and "weed-and-feed" type lawn fertilizers. 
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This figure shows the distribution of Mecoprop data in LWE. There are two trigger levels, 29ug/l for L2 and 140ug/l for L4 and L7. 

From this data we can see that the only breaches in the trigger levels were on the lower limit of 29ug/l in L2. This level was breached four times in May, July, September and December.

No samples could be obtained from L7 so no further data is reported.

Xylene
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No breaches of either the 32ug/l trigger level for L2, or the 208ug/l for L4 and L7, were detected in 2014. The highest reading was recorded in January and registered 16mg/l and the data results resulted in an average reading of 6.7mg/l.

Nickel
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This data shows the Nickel data for 2017 in Lamby Way East leachate. The trigger level for Nickel is 300ug/l 

There were no breaches in 2017. The average reading over the period was 150ug/l for L2 and 181ug/l for L4.

Surface Water (SW1-SW6)

There are 6 surface water monitoring points in Lamby Way, designated SW1 to SW6. SW6 on most drawings is labelled as Outfall D in reference to when the site was a dilute and disperse site in 2005. This data shows Outfall D as SW6 as it is in the permit to avoid any confusion.

Biochemical Oxygen Demand (BOD)

Biochemical oxygen demand (or BOD) is the amount of dissolved oxygen needed by aerobic biological organisms in a body of water to break down organic material present in a given water sample at certain temperature over a specific time period. The term also refers to a chemical procedure for determining this amount. This is not a precise quantitative test, although it is widely used as an indication of the organic quality of water. The BOD value is most commonly expressed in milligrams of oxygen consumed per litre of sample during 5 days of incubation at 20 °C. 
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This graph shows the distribution of BOD data in surface water in 2017. In total there were 26 breaches of the 3.35mg/l limit with the following distribution.

	SW1
	2
	

	SW2
	4
	

	SW3
	4
	

	SW4
	5
	

	SW5
	5
	

	SW6
	6
	

	 
	26
	Total


From this distribution the breaches are varied across the site and have occurred throughout the year with a peak between the months of May and June. It is not know why this is occurring and we will continue to monitor this closely.

Only two samples were obtained from SW1 in January and February 2017. No sample could be obtained during the remaining monitoring periods.

Ammoniacal Nitrogen (Ammonia)
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In total there were 27 breaches of the 0.17mg/l limit, the distribution of data shows SW3 continuously breached between March and August, with SW4, SW5 and SW6 having breaches throughout the year. The two samples obtained from SW1
 both breached the limit, while SW2 only breached the limit once. The distribution of breaches per sampling location is shown below.

	SW1
	2
	

	SW2
	1
	

	SW3
	6
	

	SW4
	6
	

	SW5
	8
	

	SW6
	4
	

	 
	27
	Total


Ground Water (C1-C22)

Ammoniacal Nitrogen (Ammonia)

The trigger levels for the GW boreholes are shown below, as modified by the most recent Hydrological Risk Assessment.

	C1
	Am Ni
	N/A

	C2
	Am Ni
	2.09 mg/l

	C3
	Am Ni
	8.94 mg/l

	C4
	Am Ni
	11.4 mg/l

	C5
	Am Ni
	20.87 mg/l

	C6
	Am Ni
	5.02 mg/l

	C8
	Am Ni
	12.07 mg/l

	C10
	Am Ni
	22.62 mg/l

	C12
	Am Ni
	19.49 mg/l

	C14
	Am Ni
	25.88 mg/l

	C16
	Am Ni
	12.62 mg/l

	C18
	Am Ni
	18.39 mg/l

	C19
	Am Ni
	19.03 mg/l

	C20
	Am Ni
	15.4 mg/l

	C21
	Am Ni
	9.65 mg/l

	C22
	Am Ni
	12.10 mg/l


In total there were 6 breaches of the new HRA trigger levels with C14 recording the highest average reading of 9.08mg/l. The distribution of breaches is shown below. 

	C3
	2
	

	C14
	2
	

	C18
	2
	

	
	6
	Total


The lowest average readings were found in C2 at 0.15mg/l.
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Cadmium

Cadmium can be found in low concentrations in rocks, coal, and petroleum and enters the ground and surface water when dissolved by acidic waters. It may enter the environment from industrial discharge, mining waste, metal plating, water pipes, batteries, paints and pigments, plastic stabilizers, and landfill leachate. Cadmium replaces zinc bio chemically in the body and can cause severe health implications such as high blood pressure, liver and kidney damage, and anaemia. It is toxic to aquatic organisms. 
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All of May 2017s results were reported as <0.5 mg/l which has resulted in the trend appearing to increase for this month which may not be the case.

There were three breaches in the Cadmium trigger level in 2017, one each in C2, C13 and C20. The highest reading was 1.1mg/l was in C2, but the level returned to <0.5mg/l in the following test. 

Nickel
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These figures show the Nickel data for Lamby Way groundwater. The trigger level for Nickel is 20ug/l. From this data we can see that there were five breaches in total. The breaches were during January and February 2017 with all samples remaining below the compliance limit for the remainder of the year. 

Mecoprop
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This graph shows the distribution of Mecoprop data in groundwater during 2017. There were a total of 4 breaches of the revised 0.1ug/l trigger level – of these 2 were in January, one in February and one in November.

It should be noted that the laboratory reported mecoprop results for August and November as <0.1ug/l where below the detection limit, which appears to also be the case for January and February. This will have affected the trend graph for these results.

Xylene

No breaches of the 1ug/l trigger level were detected in 2017. As with the mecoprop, results were reported as <0.1ug/l where below the detection limit.

Perimeter Gas (G1 – G23) 

This figure shows the average levels of CO2 found in the perimeter gas sampling points at Lamby Way. All locations are below the 3.2% trigger level. Locations G2 and G12 presented the highest recordings.
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This figure shows the average CH4 levels in Lamby Way during 2017. From this data we can see that while again it is only G2 and G12 are certainly higher than the rest of the monitoring points both of them have averaged below the 1.1% trigger level for the first time in 6 years.
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Distribution of data
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This data shows the Standard Deviation of data for CO2 in Lamby Way: The higher the number the greater the spread of the data. Location G8 has the smallest spread of data and locations G2 and G12 have the largest spread. The average Standard Deviation for CO2 is 0.1.
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This figure shows the distribution of CH4 data in Lamby Way: As for C02, the largest spread of data can be found in G2 and G12 and the smallest can be found in G1 and G6. 

The average Standard Deviation for CH4 is 0.1.

From review of the CO2 and CH4 results, there appears to be localised variations around both borehole G2 and G12.
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This graph shows the leachate head data for 2017. The average leachate level during 2017 was 1.35m, up 1cm from the previous year. The highest reading recorded was 2.03 m during a Treatment plant break down period and a low level of 0.88m during the early summer months.
Weather conditions at Lamby Way 2017
Lamby Way operates its own weather station. The table above shows how much rain has fallen during 2017 compared with the previous years. 
	
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	JAN
	74
	134
	109
	139
	184.6
	116.6
	179.9
	93.5

	FEB
	72
	100
	72
	76
	136.7
	47.7
	113.2
	125.9

	MAR 
	75
	22
	63
	88
	55.5
	85.4
	109.6
	164.7

	APR 
	31
	10
	65
	53
	63.8
	41.1
	57.9
	27.1

	MAY 
	20
	35
	60
	112
	102.8
	108.1
	66.1
	72

	JUN
	28
	46
	195
	59
	49.8
	38.5
	103.5
	134.4

	JUL
	87
	80
	150
	62
	54.7
	94.7
	29.1
	129.2

	AUG
	136
	64
	163
	79
	118.9
	97
	70.4
	123

	SEP
	52
	91
	78
	61
	16.5
	52.6
	96.5
	181.5

	OCT
	97
	47
	159
	223
	118.7
	62.5
	47.6
	103.5

	NOV
	116
	91
	160
	116
	126.6
	206.4
	136.2
	157

	DEC
	27
	146
	236
	131
	77.5
	270.5
	48
	177

	TOTAL (mm)
	815
	866
	1511
	1199
	1106.1
	1221.1
	1058
	1488.8


Leachate treatment plant flows

See below for data on Leachate Treatment Flows for 2017.
	
	Total 
	Average
	

	January
	6650
	215
	

	February
	4296
	147
	

	March
	4747
	153
	

	April
	4429
	148
	

	May
	4445
	143
	

	June
	4588
	153
	

	July
	4708
	152
	

	August
	4695
	151
	

	September
	4600
	153
	

	October
	5059
	163
	

	November
	5881
	196
	

	December
	5641
	182
	

	
	59739
	163
	m3
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Appendix 3.0 – Data
See Word Doc – “Lamby Way Data 2017.doc”
