Irfon River Premier Leisure Park
Hydrology Data (at SN 96174 49490)
Watercourse Name – River Irfon, conf Cledan to conf R Irfon (GB109055037090)
Mean flow = 872640
95% exceedance flow = 48124.8
Discharge Data
Volume = 42.5m3/day
Mean = 21.18
Standard Deviation = 6.99
Waterbody Data
WFD/Mid Class Data (Type 1, High Class)
WFD Watercourse: GB109055037090
Ammonia: Mean = 0.072545	Standard Deviation = 0.190857
Midclass/High data used for BOD: Mean = 0.86		Standard Deviation = 0.52
[bookmark: _GoBack]Phosphate: Mean = 0.14	Standard Deviation = 0.36

Summary of Results
· To enable accurate modelling of Ammonia, WFD data and discharge quality data have been converted from mg/l to ug/l to account for the fact that MPER can only model to 2 decimal places.
· Modelling Ammonia @ 20mg/l showed there will be a 0% deterioration within the receiving watercourse
· Modelling BOD @ 20mg/l showed there will be a 0-1.1% deterioration within the receiving watercourse
· Modelling BOD @ 40mg/l showed there will be a 0-1.1% deterioration within the receiving watercourse
· Modelling Phosphate @ 8mg/l showed there will be a 0% deterioration within the receiving watercourse
· Due to the sensitivity of the receiving watercourse, I will put backstop emission limits on the permit (40mg/l BOD, 60mg/l SS and 20mg/l Ammonia), this will ensure 0% deterioration.



	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	 
	 
	 
	 

	Version 2.5
	 
	 
	 
	 

	Calculations done on 04/04/2019 at 08.51
	 
	 
	 
	 

	 
	 
	 
	 
	 

	Name of discharge
	Premier Leisure Park - 41.85m3/day
	 
	 
	 

	Name of river
	Irfon (Type 1)
	 
	 
	 

	Name of determinand
	Ammonia @ 20mg/l High class
	 
	 
	 

	 
	 
	 
	 
	 

	INPUT DATA
	 
	 
	RESULTS
	 

	 
	 
	 
	 
	 

	UPSTREAM RIVER DATA
	 
	 
	RIVER DOWNSTREAM OF DISCHARGE
	 

	Mean flow
	872640.0 
	 
	Mean quality
	 77.36 

	95% exceedence flow
	48124.8 
	 
	Standard deviation of quality
	 229.10 

	Mean quality
	 72.50 
	 
	90-percentile quality
	 161.21 

	Standard deviation of quality
	 190.80 
	 
	95-percentile quality
	 271.98 

	             90-percentile
	 162.75 
	 
	99-percentile quality
	 728.73 

	 
	 
	 
	 
	 

	DISCHARGE DATA
	 
	 
	DISCHARGE QUALITY
	 

	Mean flow 
	 20.86 
	 
	Mean quality
	13228.5 

	Standard deviation of flow
	 6.88 
	 
	Standard deviation of quality
	5258.1 

	Mean quality 
	13000.0 
	 
	95-percentile quality
	23133.1 

	Standard deviation of quality
	5300.0 
	 
	99-percentile quality
	29551.6 

	   ... or 95-percentile
	22944.5 
	 
	99.5-percentile quality
	31579.0 

	 
	 
	 
	 
	 

	-0.946236559
	% deterioration based off 90%
	 
	 
	 

	*6.703448276
	% deterioration based off Mean
	 
	 
	 



*The 6.7% deterioration based off Mean is because the standard deviation of the upstream river data is anomalously high. This shows there are some outliers in the WFD results. Due to the fact the deterioration is still <10% and the % deterioration based on the 90%ile is 0%, I can discount this result and proceed with a limit of 20mg/l for Ammonia.











	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	
	
	

	Version 2.5
	
	
	
	

	Calculations done on 18/01/2019 at 09.20
	
	
	
	

	
	
	
	
	

	Name of discharge
	Premium Leisure Park, 42.5 m3
	
	

	Name of river
	Irfon (Type 1)
	
	
	

	Name of determinand
	BOD @ 20mg/l - High Class
	
	
	

	
	
	
	
	

	INPUT DATA
	
	
	RESULTS
	

	
	
	
	
	

	UPSTREAM RIVER DATA
	
	
	RIVER DOWNSTREAM OF DISCHARGE
	

	Mean flow
	872640.0 
	
	Mean quality
	 0.87 

	95% exceedence flow
	48124.8 
	
	Standard deviation of quality
	 0.53 

	Mean quality
	 0.86 
	
	90-percentile quality
	 1.50 

	Standard deviation of quality
	 0.52 
	
	95-percentile quality
	 1.84 

	             90-percentile
	 1.50 
	
	99-percentile quality
	 2.69 

	
	
	
	
	

	DISCHARGE DATA
	
	
	DISCHARGE QUALITY
	

	Mean flow 
	 21.18 
	
	Mean quality
	 10.91 

	Standard deviation of flow
	 6.99 
	
	Standard deviation of quality
	 4.95 

	Mean quality 
	 10.70 
	
	95-percentile quality
	 20.32 

	Standard deviation of quality
	 5.00 
	
	99-percentile quality
	 26.82 

	   ... or 95-percentile
	 20.14 
	
	99.5-percentile quality
	 28.92 

	
	
	
	
	

	
	
	
	
	

	% Deterioration
	0
	
	
	

	% Deterioration based off mean
	1.162790698
	
	
	






	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	

	Version 2.5
	
	
	
	

	Calculations done on 23/01/2019 at 10.19
	
	
	
	

	
	
	
	
	

	Name of discharge
	Premium Leisure Park, 42.5m3
	

	Name of river
	Irfon (Type 1)
	
	
	

	Name of determinand
	BOD @ 40mg/l – High Class
	

	
	
	
	
	

	INPUT DATA
	
	
	RESULTS
	

	
	
	
	
	

	UPSTREAM RIVER DATA
	
	
	RIVER DOWNSTREAM OF DISCHARGE
	

	Mean flow
	872640.0 
	
	Mean quality
	 0.87 

	95% exceedence flow
	48124.8 
	
	Standard deviation of quality
	 0.53 

	Mean quality
	 0.86 
	
	90-percentile quality
	 1.50 

	Standard deviation of quality
	 0.52 
	
	95-percentile quality
	 1.84 

	             90-percentile
	 1.50 
	
	99-percentile quality
	 2.69 

	
	
	
	
	

	DISCHARGE DATA
	
	
	DISCHARGE QUALITY
	

	Mean flow 
	 21.18 
	
	Mean quality
	 19.53 

	Standard deviation of flow
	 6.99 
	
	Standard deviation of quality
	 10.92 

	Mean quality 
	 19.10 
	
	95-percentile quality
	 40.56 

	Standard deviation of quality
	 11.10 
	
	99-percentile quality
	 56.81 

	   ... or 95-percentile
	 40.11 
	
	99.5-percentile quality
	 62.23 

	
	
	
	
	

	% Deterioration Based off 90%ile
	0
	
	
	

	% Deterioration Based off Mean
	1.16279
	
	
	



	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	

	Version 2.5
	
	
	
	

	Calculations done on 23/01/2019 at 08.40
	
	
	
	

	
	
	
	
	

	Name of discharge
	Premium Leisure Park
	

	Name of river
	Irfon
	
	
	

	Name of determinand
	Phosphate @ 8mg/l
	

	
	
	
	
	

	INPUT DATA
	
	
	RESULTS
	

	
	
	
	
	

	UPSTREAM RIVER DATA
	
	
	RIVER DOWNSTREAM OF DISCHARGE
	

	Mean flow
	872640.0 
	
	Mean quality
	 0.14 

	95% exceedence flow
	48124.8 
	
	Standard deviation of quality
	 0.43 

	Mean quality
	 0.14 
	
	90-percentile quality
	 0.30 

	Standard deviation of quality
	 0.36 
	
	95-percentile quality
	 0.51 

	             90-percentile
	 0.30 
	
	99-percentile quality
	 1.36 

	
	
	
	
	

	DISCHARGE DATA
	
	
	DISCHARGE QUALITY
	

	Mean flow 
	 21.18 
	
	Mean quality
	 8.23 

	Standard deviation of flow
	 6.99 
	
	Standard deviation of quality
	 7.58 

	Mean quality 
	 8.00 
	
	95-percentile quality
	 22.64 

	Standard deviation of quality
	 8.00 
	
	99-percentile quality
	 38.08 

	   ... or 95-percentile
	 22.25 
	
	99.5-percentile quality
	 43.84 

	
	
	
	
	

	% Deterioration Based off 90%ile
	0.0
	
	
	

	% Deterioration based off Mean
	0
	
	
	



