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Dear Sir/Madam,

Water Resources Act 1991 - Part III Control of Pollution (as amended by the Environment Act 1995) Environmental Permitting (England and Wales) Regulations 2016 Contravention of Permit Conditions – schedule 5 notification – Llanidloes STW, permit reference S/01/55788/R , sampling point 39990469.

On 15th July 2021, there was an UWWTR COD exceedance at Llanidloes STW, the details of which can be found in Appendix 1. The final effluent UWWTR results are summarised in Appendix 2.

Llanidloes STW is a small oxidation ditch and grass plot site. The final effluent compliance has been good, historically, although there have been a number of occasions when this has been impacted due to the discharge from a trader, Sundorne Products Ltd, which is a tip that discharges leachate to Llanidloes STW. 
This was the reason for a COD exceedance in April 2021 and, in response to this exceedance, we carried out a review of the leachate quality. Our Commercial waste team confirmed that the trader has generally been compliant with their COD discharge permit of 1,000mg/l COD, both prior to and on the day of the exceedance. 

A review from previous investigations has confirmed that there has been improved compliance from this trader, due to improvements with their treatment process on site. However, under prolonged dry weather conditions, this has impacted on performance at Llanidloes STW because  the majority of COD from this trader is now made up of non-biodegradable COD, which is more difficult to remove by conventional sewage treatment processes and this is more apparent during dry weather. Consequently, there have been occasions where there has been a reduced level of COD removal at Llanidloes STW, which has impacted on our UWWTR compliance.  We believe that this occurred during the UWWTR period in April 2021. We also believe that this occurred during the UWWTR sampling period in July 2021. 
In response to this, we have carried out a thorough process investigation which appraised the performance of both Llanidloes STW and Sundorne Products Ltd and the findings are summarised below.

· Investigation into the compliance of Sundorne Products Ltd
Sundorne Products Ltd is a tip that discharges leachate to Llanidloes STW. A review from previous investigations has confirmed that there has been improved compliance from this trader, due to improvements with their treatment processes on site. This includes the installation of heated anaerobic lagoons and a Combined Heat and Power process to produce power from their leachate, discharging the partially treated leachate to the sewer. 
Our investigation involved liaising with Sundorne Products Ltd. The first phase involved a review of the discharge volumes from Sundorne Products Ltd from 12th April to 30th June 2021. This review confirmed that all of the discharges were fully compliant against the consented daily flow rate of 180m3/day and the instantaneous flow rates were all below the consented flow rate of 3 l/s.  
Our Commercial Waste Team also reviewed the trade effluent quality and compliance from Sundorne Products Ltd. These results are summarised below and confirm that there is compliance with the permit conditions, with the exception of one marginal COD breach of permit from 29th April 2021. This is being further investigated.
Sundorne Products Ltd Compliance Summary (from permitted sample results)
	 
	COD 1h settled 0V0
	SS
	AMMONIACAL NITROGEN AS N
	pH
	Sulphide
	Methane Soluble UTD

	Consent Limit
	1000 mg/l
	500 mg/l
	150 mg/l
	6,10
	1 mg/l
	0.14 mg/l

	22/07/2020 11:00
	931
	89
	26.6
	7
	 
	< 0.01

	30/07/2020 08:50
	622
	240
	1.81
	 
	 
	 

	15/10/2020 07:50
	673
	14
	25.1
	 
	 
	 

	21/10/2020 11:45
	616
	11
	88.2
	 
	 
	 

	19/11/2020 09:55
	648
	6
	57.9
	7
	 
	 

	24/11/2020 07:30
	717
	50
	71.1
	 
	 
	 

	06/01/2021 13:32
	519
	59
	92.7
	 
	 
	 

	09/02/2021 10:30
	376
	236
	24.5
	6.5
	 
	 

	16/02/2021 10:00
	422
	77
	70.9
	6.9
	0.029
	< 0.01

	18/03/2021 09:30
	731
	448
	98.3
	 
	 
	 

	29/04/2021 11:30
	1010
	116
	146
	 
	 
	 

	30/04/2021 10:00
	945
	25
	80.3
	 
	 
	 

	02/05/2021 13:00
	877
	23
	72.3
	 
	 
	 

	21/06/2021 13:00
	654
	61
	5.16
	7
	 
	< 0.01

	12/08/2021 12:15
	732
	51
	1.3
	 
	 
	 

	15/09/2021 10:50
	914
	52
	1.73
	 
	 
	 

	08/10/2021 12:50
	779
	48
	10.2
	 
	0.0527
	< 0.01

	19/10/2021 10:20
	750
	344
	2.59
	 
	 
	 


Further intensive investigational samples were also taken from each of the 9 individual cells at Sundorne between 2nd August and 3rd September 2021. These samples were analysed for a wide range of determinands, including COD, and these COD results are summarised in the table below. As can be seen, there is a huge variability in the total COD levels. Although this variability isn’t apparent in the discharge to Llanidloes STW our detailed investigation, which is outlined in the next section, has found that the treatable bio-degradeable fraction of COD is removed from this leachate.
Sundorne Products Ltd COD Range (from leachate cells 1-9)

	
	COD              Range mg/l

	Cell 1
	111-249

	Cell 2
	1,630-4,430

	Cell 3
	3,100-4,430

	Cell 4
	2,490-4,390

	Cell 5
	2,210-3,850

	Cell 6
	904-2,460

	Cell 7
	1,090-1,250

	Cell 8
	835-1,090

	Cell 9
	4,770-44,200


In light of our evaluation, we have concluded that although Sundorne Products Ltd are compliant with their discharge permit, there is a wide variation in the COD levels from the 9 cells. 
· Investigation into the performance at Llanidloes STW
Llanidloes STW is a rural sewage works with a single oxidation ditch and one final tank. There is also one grass plot and a centrifugal surplus activated sludge thickener on site.

The final effluent compliance has been good although, as highlighted above, there have been a number of occasions when the final effluent COD level has exceeded the COD permit. This is evident from the increased COD monitoring, which has been carried out on-site following the UWWTR exceedance in April 2021. These results, which are shown below, have identified a number of occasions when there have been reduced levels of COD removal at Llanidloes STW. 
On-site COD test results from Llanidloes STW 21.04.21 to 19.08.21
	Date
	Crude sewage COD (mg/l)
	Final Effluent COD (mg/l)
	% removal

	21/04/2021
	450
	133
	70

	19/05/2021
	495
	286
	42

	25/05/2021
	286
	301
	-5

	02/06/2021
	520
	155
	70

	08/07/2021
	761
	98
	87

	14/07/2021
	605
	184
	70

	23/07/2021
	853
	187
	78

	02/08/2021
	139
	142
	-2

	03/08/2021
	134
	47.9
	64

	04/08/2021
	85.5
	45.4
	47

	05/08/2021
	93.6
	42.6
	54

	06/08/2021
	147
	28.7
	80

	09/08/2021
	110
	49.8
	55

	10/08/2021
	152
	36
	76

	11/08/2021
	103
	36.7
	64

	12/08/2021
	197
	82
	58

	13/08/2021
	331
	71
	79

	16/08/2021
	225
	135
	40

	17/08/2021
	74.3
	105
	-41

	18/08/2021
	138
	72
	48

	19/08/2021
	204
	45
	78


Although these results highlight elevated levels of COD in the final effluent, and the variable levels of COD removal at Llanidloes STW, the corresponding ammoniacal nitrogen and BOD results are consistently low and fully compliant with the final effluent discharge permits, which confirms that the sewage treatment processes are operating well. This is evident from the final effluent Golden Measure readings, which are all within the “Green Zone” and the final effluent on-site ammoniacal nitrogen and BOD tube results.
Final effluent Golden Measure Sheets
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On-site Final Effluent BOD tube and ammoniacal nitrogen test results from Llanidloes STW 01.06.21 to 30.07.21
	

	Date
	BOD Tube
	Ammoniacal Nitrogen   (mg/l)

	01.06.2021
	5
	0.1

	02.06.2021
	5
	0.1

	03.06.2021
	5
	0.1

	04.06.2021
	5
	0.1

	07.06.2021
	5
	0.1

	10.06.2021
	5
	0.1

	14.06.2021
	5
	0.1

	15.06.2021
	5
	0.1

	16.06.2021
	5
	0.1

	18.06.2021
	5
	0.1

	21.06.2021
	10
	0.1

	22.06.2021
	5
	0.5

	25.06.2021
	5
	0.3

	28.06.2021
	0
	0.66

	29.06.2021
	5
	0.2

	30.06.2021
	5
	0.3

	02.07.2021
	5
	0.3

	05.07.2021
	0
	0.2

	07.07.2021
	5
	0.1

	08.07.2021
	5
	0.1

	09.07.2021
	0
	1.6

	12.07.2021
	5
	0.2

	13.07.2021
	5
	0.7

	14.07.2021
	5
	0.2

	15.07.2021
	5
	0.2

	16.07.2021
	5
	0.4

	19.07.2021
	5
	0.26

	20.07.2021
	5
	0.17

	21.07.2021
	5
	0.2

	22.07.2021
	5
	0.4

	23.07.2021
	5
	0.3

	26.07.2021
	5
	0.9

	30.07.2021
	10
	0.6


To investigate the impact of the tip leachate on final effluent compliance, we carried out additional intensive monitoring both on-site and at Sundorne Products Ltd. This involved submitting a number of crude sewage, leachate and final effluent samples for COD and BOD analysis as well as metals and GCMS analysis.

The results from the sampling are summarised below. These results confirm that  the levels of COD in the leachate and both the crude sewage and final effluent are variable. However, in spite of this, the final effluent BOD and ammoniacal nitrogen results are consistently low and are fully compliant with the final effluent discharge permits at Llanidloes STW. Again this confirms the sewage treatment processes are operating well.
Results Summary ranges Laboratory samples July – August 2021
	 
	COD range  (mg/l)
	BOD range (mg/l)
	Ammoniacal Nitrogen range (mg/l)
	GCMS Summary

	Leachate - spot
	637 - 1260
	4 - 36
	1.26 - 47.7
	*Determinand levels below the limit of detection

	Crude Sewage -24 hour
	258 - 756
	32 - 224
	11.7 - 33.8
	

	Crude Sewage -spot
	63 - 863
	16 - 256
	8.07 - 63
	

	Final effluent - 24 hour
	32 - 179
	1 - 8
	0.06 - 0.21
	

	Final effluent - spot
	21 - 187
	1 - 14
	0.06 - 0.19
	


*The Principal Scientist at ALS confirmed that there weren’t results of any significance from the samples submitted for GCMS analysis
	 
	Cadmium range  (ug/l)
	Chromium range (ug/l)
	Copper range(ug/l)
	Lead range  (ug/l)
	Nickel range  (ug/l)

	Leachate - spot
	0.07
	76 - 544
	18 - 319
	3 - 20
	81 - 402

	Crude Sewage -24 hour
	0.07 - 0.31
	0.74 - 47
	9.9 - 35
	1.4 - 69
	1.2 - 23 

	Crude Sewage -spot
	0.07 - 0.25
	0.57 - 24
	2.9 - 29
	0.37 - 24
	1.1 - 24

	Final effluent - 24 hour
	0.07 - 0.09 
	1.7 - 14
	4.9 - 36 
	0.4 - 1.1
	2.9 - 19

	Final effluent - spot
	0.07 - 0.08
	2.2 - 14
	5.3 - 19
	0.62 - 1.7
	2.1 - 19


We also carried out an assessment of the COD: BOD ratio on the leachate. As can be seen from the results below, the ratio’s are highly variable, ranging from 27 to 232. This highlights the variability of the biodegradable fraction of the COD and confirms that the majority of the COD in the leachate, discharged to Llanidloes STW, is inorganic. This is the inert fraction of the COD, and advanced sewage treatment processes are required for full removal of this fraction.
Summary of the COD:BOD Ratio in the Leachate

	Date & Time Sample Taken
	COD (mg/l)
	BOD (mg/l)
	COD:BOD ratio
	Inorganic portion COD-BOD

	30/07/2021 14:30
	856.00
	18.00
	47.56
	97.87

	31/07/2021 09:00
	772.00
	9.00
	85.78
	98.87

	02/08/2021 13:17
	1020.00
	9.00
	113.33
	99.00

	05/08/2021 09:20
	708.00
	10.00
	70.80
	98.55

	06/08/2021 07:00
	637.00
	4.00
	159.25
	99.37

	09/08/2021 07:50
	767.00
	15.00
	51.13
	98.05

	10/08/2021 11:30
	1010.00
	36.00
	28.06
	94.81

	12/08/2021 07:10
	750.00
	27.00
	27.78
	96.21

	12/08/2021 10:40
	796.00
	11.00
	72.36
	98.58

	16/08/2021 07:45
	948.00
	35.00
	27.09
	96.28

	26/08/2021 09:30
	1260.00
	13.00
	96.92
	98.16

	27/08/2021 11:15
	1160.00
	5.00
	232.00
	99.57


In response to these results, we are using an external expert consultancy to carry out COD fractionation testing to investigate and identify the component COD which accounts for the majority of COD in the leachate. The results on the leachate, so far, are inconclusive due to the nature of the leachate. This indicates there is an interference with the laboratory methods, causing variable COD results which range between 890 to 7,000mg/l.
The COD fractionation analysis on the crude sewage is shown in the table and pie charts below. This highlights that the crude sewage from Llanidloes STW had a biodegradable COD level of 214.9 mg/l and an inert or un-biodegradable COD level of 215.1 mg/l i.e. the crude sewage from Llanidloes STW contains approximately 50% of inert COD, and this portion of COD can not be treated in a biological process. 
The external expert consultants findings are outlined below: 
a. The methods used indicate that Crude COD fractionation was not typical of domestic wastewater site, these results show that inert fraction was higher for the Crude sewage at Llanidloes, this may be as a result of the Leachate being discharged into the crude. 

b. At the time of sampling the Final Effluent Total COD was measured as 88mg/l, which is unusually high for a wastewater, this was also reflected in the inert fractions measured. This is likely to be due to the non-biodegradable organics present in the leachate. 
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*All units are in mg/l

The next phase of our investigation   evaluated the relationship between flow from Sundorne Products Ltd and the final effluent COD level at Llanidloes STW.  The Table below is a summary of the flow-rate at Llanidloes STW together with the flow from Sundorne Products Ltd.

Proportion of daily flow from Llanidloes STW and Sundorne

	Date
	Works flow (m3)
	Sundorne Flow (m3)
	Proportion of flow Llanidloes STW vs Sundorne (%)

	02/08/2021
	700
	30
	96

	03/08/2021
	657
	17
	97

	04/08/2021
	621
	0
	100

	05/08/2021
	778
	0
	100

	06/08/2021
	1488
	25
	98

	07/08/2021
	1579
	88.66
	94

	08/08/2021
	2099
	88.66
	96

	09/08/2021
	1742
	88.66
	95

	10/08/2021
	1076
	74
	93

	11/08/2021
	825
	35
	96

	12/08/2021
	871
	51
	94

	13/08/2021
	850
	86.33
	90

	14/08/2021
	881
	86.33
	90

	15/08/2021
	867
	86.33
	90

	16/08/2021
	732
	0
	100

	17/08/2021
	686
	0
	100

	18/08/2021
	770
	0
	100

	19/08/2021
	820
	0
	100

	20/08/2021
	831
	0
	100

	21/08/2021
	1346
	0
	100

	22/08/2021
	869
	0
	100

	23/08/2021
	612
	0
	100

	24/08/2021
	620
	0
	100

	25/08/2021
	671
	0
	100

	26/08/2021
	727
	0
	100

	27/08/2021
	740
	33
	96

	28/08/2021
	749
	24
	97

	29/08/2021
	773
	24
	97

	30/08/2021
	733
	24
	97

	31/08/2021
	741
	24
	97

	01/09/2021
	768
	0
	100

	02/09/2021
	787
	70
	91

	03/09/2021
	842
	0
	100

	04/09/2021
	771
	12
	98

	05/09/2021
	766
	12
	98

	06/09/2021
	769
	12
	98

	07/09/2021
	863
	50
	94

	08/09/2021
	990
	83
	92

	09/09/2021
	1301
	29
	98

	10/09/2021
	871
	92
	89

	11/09/2021
	754
	4
	99

	12/09/2021
	1019
	4
	100

	13/09/2021
	1101
	4
	100

	14/09/2021
	1142
	54
	95

	15/09/2021
	810
	41
	95

	16/09/2021
	694
	43
	94

	17/09/2021
	632
	65
	90

	18/09/2021
	846
	33
	96

	19/09/2021
	1006
	33
	97

	20/09/2021
	826
	33
	96

	21/09/2021
	785
	80
	90

	22/09/2021
	714
	7
	99

	23/09/2021
	715
	0
	100

	24/09/2021
	753
	0
	100

	25/09/2021
	777
	16
	98

	26/09/2021
	794
	16
	98

	27/09/2021
	1512
	16
	99

	28/09/2021
	1676
	0
	100

	29/09/2021
	1622
	0
	100

	30/09/2021
	2041
	69
	97

	01/10/2021
	2377
	60
	97

	02/10/2021
	2134
	56
	97

	03/10/2021
	1877
	56
	97

	04/10/2021
	1525
	56
	96

	05/10/2021
	2441
	70
	97

	06/10/2021
	1968
	75
	96

	07/10/2021
	1661
	74
	96

	08/10/2021
	1400
	73
	95

	09/10/2021
	1320
	75
	94

	10/10/2021
	1258
	75
	94

	11/10/2021
	1197
	75
	94

	12/10/2021
	1403
	73
	95

	13/10/2021
	1413
	78
	94

	14/10/2021
	1422
	75
	95


We collated the above flow data with the final effluent COD levesl at Llanidloes STW and, as can be seen from the two graphs below, there is a correlation between elevated final effluent COD levels when there is flow discharge from Sundorne Products Ltd. This is more apparent when this flow-rate is above 70m3/day.

This was further confirmed during the period 16.08.21 to 27.08.21, when there wasn’t a discharge from Sundorne, because one of the lagoons had been contaminated with firewater from Welshpool. During this time, the COD in the final effluent dropped to an average of 45mg/l. In contrast, during the last month when the Sundorne discharge has been averaging at 70m3/day the final effluent COD levels were rising. This can be seen from the first graph below. The second graph again shows the impact of the Sundorne flow-rate on the final effluent COD levels at Llanidloes STW and highlights that the impact of the Sundorne flow-rate is reduced under higher flow conditions at Llanidloes STW i.e. when there is a dilution effect, there are reduced levels of COD in the final effluent. 
Sundorne flow vs Final effluent COD
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Sundorne flow, Llanidloes STW flow vs Final effluent COD
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The final stage of our investigation was an assessment of the receiving watercourse. River sampling was carried out by our Biology Team, and the findings confirmed that there hasn’t been any invertebrate deterioration in the receiving watercourse.
Conclusion

Our investigation into the COD exceedance at Llanidloes STW, in July 2021, has confirmed there is a direct link between final effluent COD compliance and the discharge from Sundorne Products Ltd. The intensive monitoring and sampling of both Sundorne Products Ltd. and Llanidloes STW, which we carried out, has shown that the final effluent is impacted by the inorganic COD from this trader when the flow-rate from Sundorne Products Ltd exceeds 70m3/day. In spite of this, the final effluent BOD and ammoniacal nitrogen levels are consistently compliant, which is further evidenced by the no deterioration in river invertebrates in the receiving watercourse.

Further investigation, from the COD fractionation tests, have confirmed that 50% of the crude sewage COD is inert and, as this can’t be treated by biological treatment, this results in elevated final effluent COD levels. Further COD fractionation testing is being carried out to assess whether any components in the COD may be treated by an alternative enhanced solution and this will be fully evaluated. 
We are also  working closely with Sundorne products to manage the process discharge flows from site. This would lead to improved COD compliance at Llanidloes STW, whilst Sundorne Products Ltd maintain their licence requirements. We’re also reviewing potential sewage treatment options at Llanidloes STW, which could treat inert COD,  with our treatment process experts.
In light of our findings we believe that the UWWTR sample, from July 2021, was  unrepresentative of process performance at Llanidloes STW because the sewage treatment processes on-site have not been designed to remove inert COD. We are therefore requesting that this sample should not be used for assessing works compliance and is either re-scheduled or classed as compliant under the Environmental Permitting Regulations Schedule 21 (6)(5). 

If you require further information please contact Kath Oldring on the above number.
Yours sincerely

Andrew Bradford
Business Lead - Wastewater Recycling – West 
Appendix 1 Showing details of notification sent on  22nd July 2021
Classification: UNMARKED
	Environmental Permitting (England and Wales) Regulations 2016

Schedule 5 Notification


Please see below the details of an UWWTR LUT Failure at Llanidloes STW sampled on 15/07/2021:-

	Water Company Name
	  Hafren Dyfrdwy

	Self Monitoring Regime
	  UWWTR

	Type of Notification
	  LUT Failure

	Previous Exceedances (last 12 months)
	  13/04/2021 COD 150 mg/l

	Date and Time of sample
	  15/07/2021 11:15

	Discharge Location
	  SN 9798 8547

	Consent Number
	  S/01/55788/R

	Failing consent parameter
	  Chemical Oxygen Demand [COD]

	Consent limit & units of measurement
	  125.0 mg/l (IM); 250.0 mg/l (UT) COD

	Analytical result & units of measurement
	  130.0 mg/l COD

	Comments
	  Paired crude COD result was 440 mg/l, giving a removal rate of 70.46% (% removal consent limit = 75%).


Appendix 2 showing final effluent results for 2019 - 2021
	Date
	BOD
	Suspended Solids 
	COD
	Ammoniacal Nitrogen
	 

	03/01/2019
	< 1
	4
	33
	< 0.41
	 

	15/02/2019
	2
	6
	66
	6.26
	 

	28/03/2019
	< 1
	5
	70
	< 0.41
	 

	09/04/2019
	< 1
	6
	55
	< 0.41
	 

	01/05/2019
	2
	6
	46
	< 0.41
	 

	19/05/2019
	2
	8
	62
	< 0.41
	 

	06/06/2019
	16
	6
	101
	< 0.41
	 

	16/07/2019
	3
	6
	61
	< 0.41
	 

	30/08/2019
	3
	7
	69
	< 0.41
	 

	11/09/2019
	< 1
	6
	49
	< 0.41
	 

	23/10/2019
	< 1
	6
	33
	< 0.41
	 

	11/11/2019
	< 1
	4
	24
	< 0.41
	 

	14/01/2020
	1
	2
	42
	< 0.41
	 

	15/04/2020
	< 1
	10
	130
	1.1
	(exceedance passed on % removal)

	29/07/2020
	3
	7
	76
	< 0.41
	 

	22/10/2020
	7
	10
	96
	1.39
	 

	31/01/2021
	< 1
	6
	46
	< 0.41
	 

	13/04/2021
	8
	26
	150
	< 0.41
	 

	15/07/2021
	2
	4
	130
	< 0.41
	 




