Modelling for Blackhills Nursery
Hydrology Data 	
Watercourse name:   Unnamed ditch located within the Bishopston Stream Catchment   

Waterbody Data

Mean Flow = 149 m3/day,  
Q95 = 27m3/day

Mid class data has been used as there is no ‘Physchem’ data available.
Mid Class data (Type 1, Good Class): 
mg/l
Ammonia: 	Mean = 0.14		Standard Deviation =  0.09
BOD: 		Mean =2.01		Standard Deviation = 1.2

Discharge Quality
Volume:  6.6m3/day	Mean = 3.29	Standard Deviation = 1.09
Effluent quality: 
@ 15.4 mg/l Ammonia:   Mean = 10	Standard Deviation = 4.1	          
@ 16.7 mg/l BOD:           Mean = 8.4	Standard Deviation = 3.5

Modelling Results 

Ammonia
	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	

	Version 2.5
	
	
	
	

	Calculations done on 25/09/2024 at 12.56
	
	
	
	

	
	
	
	
	

	Name of discharge
	Blackhills Nursery
	

	Name of river
	Trib of Bishopston Brook
	

	Name of determinand
	Ammonia - mg/l Discharge Point
	

	
	
	
	
	

	INPUT DATA
	
	
	RESULTS
	

	
	
	
	
	

	UPSTREAM RIVER DATA
	
	
	RIVER DOWNSTREAM OF DISCHARGE
	

	Mean flow
	 149.00 
	
	Mean quality
	 0.50 

	95% exceedence flow
	 27.00 
	
	Standard deviation of quality
	 0.31 

	Mean quality
	 0.14 
	
	90-percentile quality
	 0.90 

	Standard deviation of quality
	 0.09 
	
	95-percentile quality
	 1.12 

	             90-percentile
	 0.25 
	
	99-percentile quality
	 1.58 

	
	
	
	
	

	DISCHARGE DATA
	
	
	DISCHARGE QUALITY
	

	Mean flow 
	 3.29 
	
	Mean quality
	 10.18 

	Standard deviation of flow
	 1.09 
	
	Standard deviation of quality
	 4.07 

	Mean quality 
	 10.00 
	
	95-percentile quality
	 17.84 

	Standard deviation of quality
	 4.10 
	
	99-percentile quality
	 22.82 

	   ... or 95-percentile
	 17.70 
	
	99.5-percentile quality
	 24.39 

	 % det Mean 
	257
	
	
	

	90%ile deterioration
	260
	
	
	

	
	
	
	
	


[bookmark: _Hlk166486318][bookmark: _Hlk180395599]The data from this modelling shows that the proposed system has an impact of  260%  deterioration in the 90%ile ammonia levels against existing concentrations. The data modelled projected concentrations of 0.90 mg/l of Ammonia which is beyond the WFD ‘Good’ compliance class of 0.3 mg/l.
BOD

	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	

	Version 2.5
	
	
	
	

	Calculations done on 25/09/2024 at 13.50
	
	
	
	

	
	
	
	
	

	Name of discharge
	Blackhills Nursery
	

	Name of river
	Trib of Bishopston Brook
	

	Name of determinand
	BOD - Mg/l
	
	

	
	
	
	
	

	INPUT DATA
	
	
	RESULTS
	

	
	
	
	
	

	UPSTREAM RIVER DATA
	
	
	RIVER DOWNSTREAM OF DISCHARGE
	

	Mean flow
	 149.00 
	
	Mean quality
	 2.26 

	95% exceedence flow
	 27.00 
	
	Standard deviation of quality
	 1.19 

	Mean quality
	 2.01 
	
	90-percentile quality
	 3.67 

	Standard deviation of quality
	 1.20 
	
	95-percentile quality
	 4.41 

	             90-percentile
	 3.50 
	
	99-percentile quality
	 6.07 

	
	
	
	
	

	DISCHARGE DATA
	
	
	DISCHARGE QUALITY
	

	Mean flow 
	 3.29 
	
	Mean quality
	 8.55 

	Standard deviation of flow
	 1.09 
	
	Standard deviation of quality
	 3.47 

	Mean quality 
	 8.40 
	
	95-percentile quality
	 15.10 

	Standard deviation of quality
	 3.50 
	
	99-percentile quality
	 19.39 

	   ... or 95-percentile
	 14.97 
	
	99.5-percentile quality
	 20.74 

	
	
	
	
	

	90%ile deterioration
	4.85714
	
	
	

	% Deterioration mean 
	12.4378
	
	
	



[bookmark: _Hlk106281261]The data from this modelling shows that the existing system has a 4.86% deterioration in the 90%ile to the BOD levels within the watercourse against existing concentrations during the growing season. The deterioration of mean is 12.4%.

Backwards Calculations
Ammonia 
	MASS BALANCE CALCULATION: MONTE CARLO METHOD
	
	
	
	

	Version 2.5
	
	
	
	

	Calculations done on 25/09/2024 at 14.17
	
	
	
	

	
	
	
	
	

	Name of discharge
	Blackhills Nursery
	
	

	Name of river
	Trib of Bishopston Brook
	

	Name of determinand
	Ammonia - 10% Deterioration 
	

	
	
	
	
	

	INPUT DATA
	
	
	RESULTS
	

	
	
	
	
	

	UPSTREAM RIVER DATA
	
	
	RIVER DOWNSTREAM OF DISCHARGE
	

	Mean flow
	 149.00 
	
	Mean quality
	 0.17 

	95% exceedence flow
	 27.00 
	
	Standard deviation of quality
	 0.09 

	Mean quality
	 0.14 
	
	90-percentile quality
	 0.28 

	Standard deviation of quality
	 0.09 
	
	95-percentile quality
	 0.33 

	             90-percentile
	 0.25 
	
	99-percentile quality
	 0.46 

	
	
	
	Quality target (90-percentile)
	 0.28 

	DISCHARGE DATA
	
	
	
	

	Mean flow 
	 3.29 
	
	DISCHARGE QUALITY NEEDED
	

	Standard deviation of flow
	 1.09 
	
	Mean quality
	 0.82 

	Mean quality 
	 10.00 
	
	Standard deviation of quality
	 0.33 

	Standard deviation of quality
	 4.10 
	
	95-percentile quality
	 1.44 

	   ... or 95-percentile
	 17.70 
	
	99-percentile quality
	 1.84 

	
	
	
	99.5-percentile quality
	 1.96 

	DOWNSTREAM RIVER QUALITY TARGET
	
	
	
	

	Quality target
	 0.28 
	
	
	

	Percentile
	 90.00 
	
	
	

	
	
	
	
	

	For a 10% deterioration a discharge quality of 1.44 mg/l is required
	 
	 
	



A backwards calculation is required to tell us what limit is required on the permit for ammonia to ensure there is no greater than 10% deterioration in the watercourse. Based on a 10% deterioration a discharge quality target for Ammonia would be 1.44 mg/l.
Conclusion 
To alter the WFD status of the watercourse from higher status to a lower status is not permissible. In this instance the proposed discharge would alter the Ammonia WFD status from ‘Good to ‘Poor’. Limits of 1.44 mg/l  would achieve a WFD class status of ‘Good’ but would severely impact the stability of the watercourse and remove any scope for future use. Consequently this application should be refused with the applicant exploring a groundwater option. 

Bishopton Stream (upper)

Waterbody Data

Mean Flow = 3787 m3/day,  
Q95 = 678 m3/day

Mid class data has been used as there is no ‘Physchem’ data available.
Mid Class data (Type 1, Good Class): 
mg/l
Ammonia: 	Mean = 0.14		Standard Deviation =  0.09

Modelling was undertaken for the unclassified stretch of Bishopton Stream. The data from this modelling shows that the proposed system has an impact of  4%  deterioration in the 90%ile ammonia levels against existing concentrations. The data modelled projected concentrations of 0.26 mg/l of Ammonia which is within the WFD ‘Good’ compliance class of 0.3 mg/l

Conclusion
Owing to the increased level of dilution the discharge would not impact the unclassified stretch of Bishopton Stream. This is based on the discharge directly entering the stream. The modelling does not account for concentrated volumes of discharge entering the stream after a dry spell. 


