PR14 – no-deterioration Ammonia (Jan2013)
REVIEW OF OUTSTANDING AMP7 NEP OBLIGATIONS IN LIGHT OF APPLICATION FOR UNFUNDED GROWTH
ST NICHOLAS STW AG0013201

BACKGROUND
DCWW have an outstanding Ammonia improvement under AMP7 (an unusual DCWW championed Driver to proactively address take-up of permitted headroom).  DCWW have also submitted a discharge permit application for growth (growth proper) from the extant permitted DWF 67m3/day to 111m3/day.
As DCWW have revised the discharge point to one lower down on the Weycock where there is considerably more river flow available for dilution, remodelling of the AMP7 obligation has demonstrated that it is no longer required – this leaves us only the Growth application (outside of the NEP) to permit.

SUMMARY OF MODELLED LIMITS:
	
	DWF
	BOD (95%ile)
	BOD (UT)
	SS (95%ile)
	SS (UT)
	Ammonia (95%ile)
	Ammonia (UT)
	TP (mean)
	Iron (AA)
	Iron (MAC)

	
	m3/day
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	ug/l
	ug/l

	EXTANT PERMIT (effective 19/07/91)
	67
	18
	36
	30
	60
	9
	18
	n/a
	n/a
	n/a

	AMP7 (obsolete because discharge point moved)
	67
	18
	36
	30
	60
	3.5
	18
	n/a
	n/a
	n/a

	AMP7 (revised to allow greater dilution at new discharge point)
	67
	18
	36
	30
	60
	9
	18
	TBC
	TBC
	TBC

	As there is no tightening required when modelled to new discharge point, we can remove AMP7 Ammonia line (there is nothing for DCWW to claim). i.e. we only have to issue a variation for Growth (outside of AMP process).

	Growth (unfunded outside NEP)
	111
	12
	36*
	18
	60*
	5.5
	18*
	3
	4000
	8000

	Revised permit limits differ from DCWWs for two reasons:
1. Extant Upper Tier Values (*) do not match look-up table values because they would have been agreed locally.  Relaxing them to match the look-up table values would represent a unacceptable deterioration in a waterbody that flows into a SAC.
2. I have applied strict 0% deterioration.  DCWW could make a cost case for allowing 10% deterioration but as CBA does not apply to Growth ‘proper’ NRW would be under no obligation to allow deterioration. 






CONSENT DETAILS:
	Consent Number:
	AG0013201
	Effective Date:
	19/07/1991

	DWF:
	67m3/day
	DWF Source:
	PALS

	Numeric or Descriptive (PALS flag):
	Numeric
	Outlet NGR:
	ST 08809 73089
	SO3834010160

	BOD 95%ile: 
	18
	mg/l
	SS 95%ile:
	30
	mg/l
	Ammonia 95Ile:
	9
	mg/l

	BOD U/T:
	36
	mg/l
	SS U/T:
	60
	mg/l
	Ammonia U/T:
	18
	mg/l

	P (mean):
	
	mg/l
	Fe (MAC):
	
	mg/l
	Al (MAC):
	
	mg/l



RECEIVING ENVIRONMENT:
	WFD WB ID/name:
	GB11058026400 – Weycock headwater to confluence with Kenson

	Amm no-deterioration objective:
	maintain High 0.3mg/l

	BOD no-deterioration objective:
	maintain High 3mg/l





AMP7 obligation remodelled to new discharge point (higher river flows)
RQP INPUT DATA:
	Upstream River Quality Data

	U/S River Quality WFD
	Mean
	Std.Dev
	Comments on U/S quality data:

	
	(mg/l)
	(mg/l)
	

	Ammonia:
	0.09
	0.05
	midpoint of high status type 2 (0.3mg/l 90%ile target)

	BOD:
	0.86
	0.52
	midpoint of high status type 1 (3mg/l 90%ile target)

	U/S river flow
	Mean
	Std.Dev
	Comments on river flow:

	
	(l/s)
	(l/s)
	

	Flow Estimate
	54.8
	11.7
	Weycock (new discharge point)

	Effluent Quality Data

	Effluent Quality
	Mean
	Std.Dev
	Comments on effluent quality:

	
	(mg/l)
	(mg/l)
	

	Ammonia:
	3.24
	3.24
	consented 9mg/l 95%ile numeric converted to mean & std.dev using CoV of 1  


	BOD:
	11.60
	3.48
	consented 60mg/l 95%ile numerics converted to mean & std.dev using CoV of 0.3  

	Extant Consented Effluent Volume
	Mean
	Std.Dev
	Comments on effluent volume:

	
	(l/s)
	(l/s)
	

	
	0.97
	0.32
	Current DWF is 67m3/day.  Consented DWF x 1.25 to get mean. Mean is Multiplied by 0.33 to arrive at std.dev.  Convert all values from m3/day to l/s (x1000 to convert m3 to litres, then divide by 86400 seconds in one day).








1. Ammonia 

1a).  Impact of extant discharge (forward calculation) at full consented.

	Ammonia

	UPSTREAM RIVER DATA
	DISCHARGE DATA

	Mean flow (l/s)
	54.8
	Mean flow (l/s)
	0.97

	Q 95 flow (l/s)
	11.7
	Std dev. Flow (l/s)
	0.32

	Mean quality (mg/l) 
	0.09
	Mean quality (mg/l)
	3.24

	Std dev (mg/l)
	0.05
	Std dev (mg/l)      
	3.24

	90 %ile (mg/l)
	0.15
	95 %ile (mg/l)
	9.01



	Ammonia

	RIVER DOWNSTREAM OF DISCHARGE
	DISCHARGE QUALITY

	Mean quality
	0.18
	Mean quality
	3.33

	Std dev of quality
	0.12
	Std dev of quality
	3.07

	90-percentile quality
	0.31
	95-percentile quality
	9.17

	95-percentile quality
	0.38
	99-percentile quality
	15.42

	99-percentile quality
	0.60
	99.5-percentile quality
	17.75

	High status element target
	0.3
	Does forward calculated river quality (90%ile) exceed class boundary yes/no
	YES – downstream quality exceeds High status class boundary





1b). Discharge quality required to restore High status (backward calculation).  

	Ammonia

	WFD Target 
	Element Classisifcation Boundary value (90%ile) mg/l
	Comment: 

	High
	0.3
	



	
	

	River Quality Downstream of Discharge
	Discharge Quality Required to meet RE Class Boundary

	Mean quality
	0.17
	Mean quality
	3.17

	Std dev of quality
	0.11
	Std dev of quality
	2.92

	90-percentile quality
	0.30
	95-percentile quality 
	8.72*

	95-percentile quality
	0.37
	99-percentile quality
	14.67

	99-percentile quality
	0.58
	99.5-percentile quality
	16.89



*Technically, as we round down rather than up, this would require a revised AMP7 Ammonia obligation of 8.5mg/l.  However, it would be pragmatic to remove the AMP7obligation altogether and revisit the works AMP8 addition of P and Iron obligation and then for the unfunded growth.  This would allow us to remove the AMP7 line completely and only permit AMP8 and Growth.
NB: as current impact marginally exceeds class boundary it would be inappropriate to allow any further deterioration – strict 0% deterioration will be applied to growth scenario.






2. BOD 

2a).  Impact of extant discharge (forward calculation) at full consented.

	BOD

	UPSTREAM RIVER DATA
	DISCHARGE DATA

	Mean flow (l/s)
	54.8
	Mean flow (l/s)
	0.97

	Q 95 flow (l/s)
	11.7
	Std dev. Flow (l/s)
	0.32

	Mean quality (mg/l) 
	0.86
	Mean quality (mg/l)
	11.60

	Std dev (mg/l)
	0.52
	Std dev (mg/l)      
	3.48

	90 %ile (mg/l)
	1.50
	95 %ile (mg/l)
	18.01



	BOD

	RIVER DOWNSTREAM OF DISCHARGE
	DISCHARGE QUALITY

	Mean quality
	1.16
	Mean quality
	11.76

	Std dev of quality
	0.55
	Std dev of quality
	3.46

	90-percentile quality
	1.85
	95-percentile quality
	18.12

	95-percentile quality
	2.18
	99-percentile quality
	21.77

	99-percentile quality
	2.86
	99.5-percentile quality
	22.88

	High status element target
	3
	Does forward calculated river quality (90%ile) exceed class boundary yes/no
	NO – downstream quality is within High status class boundary





2b). Discharge quality required to maintain High status [permitted headroom to class boundary] (backward calculation).  

	BOD

	WFD Target 
	Element Classisifcation Boundary value (90%ile) mg/l
	Comment: 

	High
	3
	



	
	

	River Quality Downstream of Discharge
	Discharge Quality Required to meet RE Class Boundary

	Mean quality
	1.84
	Mean quality
	37.34

	Std dev of quality
	0.87
	Std dev of quality
	11.00

	90-percentile quality
	3.00
	95-percentile quality 
	57.55

	95-percentile quality
	3.41
	99-percentile quality
	69.13

	99-percentile quality
	4.55
	99.5-percentile quality
	72.65





3. Revised AMP 7 requirement at new discharge point.


3a).  Extant Consent Limits (BOD/SS/Ammonia only)


	BOD (95)ile
	BOD (U/T)
	SS (95ile)
	SS(U/T)
	Amm(95ile)
	Amm (U/T)

	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l

	18
	36
	30
	60
	9
	18




3b).  Discharge quality required (BOD/SS/Ammonia only)

	BOD (95)ile
	BOD (U/T)
	SS (95ile)
	SS(U/T)
	Amm(95ile)
	Amm (U/T)

	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l

	18
	36
	30
	60
	9 (8.5)
	18




3c).  Proposed Consent Limits (BOD/SS/Ammonia only)

	BOD (95)ile
	BOD (U/T)
	SS (95ile)
	SS(U/T)
	Amm(95ile)
	Amm (U/T)

	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l

	18
	36
	30
	60
	9
	18



When remodelled to the revised discharge point (where higher dilution is available), there is no tightening required.  AMP7 improvement line can be completely removed.






Unfunded Growth (not NEP).  Increase in DWF from extant 67m3/day to 111m3/day.
RQP INPUT DATA:
	Upstream River Quality Data

	U/S River Quality WFD
	Mean
	Std.Dev
	Comments on U/S quality data:

	
	(mg/l)
	(mg/l)
	

	Ammonia:
	0.09
	0.05
	midpoint of high status type 2 (0.3mg/l 90%ile target)

	BOD:
	0.86
	0.52
	midpoint of high status type 1 (3mg/l 90%ile target)

	U/S river flow
	Mean
	Std.Dev
	Comments on river flow:

	
	(l/s)
	(l/s)
	

	Flow Estimate
	54.8
	11.7
	Weycock (new discharge point)

	Effluent Quality Data

	Effluent Quality
	Mean
	Std.Dev
	Comments on effluent quality:

	
	(mg/l)
	(mg/l)
	

	Ammonia:
	3.24
	3.24
	consented 9mg/l 95%ile numeric converted to mean & std.dev using CoV of 1  


	BOD:
	11.60
	3.48
	consented 60mg/l 95%ile numerics converted to mean & std.dev using CoV of 0.3  

	Extant Permitted Effluent Volume
	Mean
	Std.Dev
	Comments on effluent volume:

	
	(l/s)
	(l/s)
	

	
	0.97
	0.32
	Current DWF is 67m3/day.  Consented DWF x 1.25 to get mean. Mean is Multiplied by 0.33 to arrive at std.dev.  Convert all values from m3/day to l/s (x1000 to convert m3 to litres, then divide by 86400 seconds in one day).

	Growth Higher Effluent Volume being applied for
	Mean
	Std.Dev
	Comments on effluent volume:

	
	(l/s)
	(l/s)
	

	
	1.61
	0.53
	Growth DWF is 111m3/day.  Consented DWF x 1.25 to get mean. Mean is Multiplied by 0.33 to arrive at std.dev.  Convert all values from m3/day to l/s (x1000 to convert m3 to litres, then divide by 86400 seconds in one day).








1. Ammonia 

1a).  Impact of extant DWF 67m3/day (forward calculation).

	Ammonia

	UPSTREAM RIVER DATA
	DISCHARGE DATA

	Mean flow (l/s)
	54.8
	Mean flow (l/s)
	0.97

	Q 95 flow (l/s)
	11.7
	Std dev. Flow (l/s)
	0.32

	Mean quality (mg/l) 
	0.09
	Mean quality (mg/l)
	3.24

	Std dev (mg/l)
	0.05
	Std dev (mg/l)      
	3.24

	90 %ile (mg/l)
	0.15
	95 %ile (mg/l)
	9.01



	Ammonia

	RIVER DOWNSTREAM OF DISCHARGE
	DISCHARGE QUALITY

	Mean quality
	0.18
	Mean quality
	3.33

	Std dev of quality
	0.12
	Std dev of quality
	3.07

	90-percentile quality
	0.31
	95-percentile quality
	9.17

	95-percentile quality
	0.38
	99-percentile quality
	15.42

	99-percentile quality
	0.60
	99.5-percentile quality
	17.75

	High status element target
	0.3
	Does forward calculated river quality (90%ile) exceed class boundary yes/no
	YES – downstream quality exceeds High status class boundary



As current impact exceeds class boundary it is inappropriate to consider allowing 10% deterioration.  Strict 0% deterioration will apply.


1b). Discharge quality required to maintain High status boundary at higher DWF of 111m3/day (backward calculation).  

	Ammonia

	WFD Target 
	Element Classisifcation Boundary value (90%ile) mg/l
	Comment: 

	High
	0.3
	



	
	

	River Quality Downstream of Discharge
	Discharge Quality Required to meet RE Class Boundary

	Mean quality
	0.17
	Mean quality
	2.01

	Std dev of quality
	0.11
	Std dev of quality
	1.85

	90-percentile quality
	0.30
	95-percentile quality 
	5.52

	95-percentile quality
	0.37
	99-percentile quality
	9.28

	99-percentile quality
	0.59
	99.5-percentile quality
	10.68








2. BOD 

2a).  Impact of extant DWF 67m3/day (forward calculation).

	BOD

	UPSTREAM RIVER DATA
	DISCHARGE DATA

	Mean flow (l/s)
	54.8
	Mean flow (l/s)
	0.97

	Q 95 flow (l/s)
	11.7
	Std dev. Flow (l/s)
	0.32

	Mean quality (mg/l) 
	0.86
	Mean quality (mg/l)
	11.60

	Std dev (mg/l)
	0.52
	Std dev (mg/l)      
	3.48

	90 %ile (mg/l)
	1.50
	95 %ile (mg/l)
	18.01



	BOD

	RIVER DOWNSTREAM OF DISCHARGE
	DISCHARGE QUALITY

	Mean quality
	1.16
	Mean quality
	11.76

	Std dev of quality
	0.55
	Std dev of quality
	3.46

	90-percentile quality
	1.85
	95-percentile quality
	18.12

	95-percentile quality
	2.18
	99-percentile quality
	21.77

	99-percentile quality
	2.86
	99.5-percentile quality
	22.88

	High status element target
	3
	Does forward calculated river quality (90%ile) exceed class boundary yes/no
	NO – downstream quality is within High status class boundary





2b). Discharge quality required to maintain 0% deterioration of existing downstream impact 1.85mg/l 90%ile at higher DWF of 111m3/day (backward calculation).  
	BOD

	Existing Downstream Impact (90%ile) mg/l 
	Prevent Deterioration Target (90%ile) mg/l
	Comment: 

	1.85
	1.85
	0% deterioration (growth)



	
	

	River Quality Downstream of Discharge
	Discharge Quality Required to meet RE Class Boundary

	Mean quality
	1.17
	Mean quality
	7.83

	Std dev of quality
	0.55
	Std dev of quality
	2.32

	90-percentile quality
	1.85
	95-percentile quality 
	12.07

	95-percentile quality
	2.18
	99-percentile quality
	14.50

	99-percentile quality
	2.85
	99.5-percentile quality
	15.24





3. Revised permit limits at Higher DWF of 111m3/day.


3a).  Extant Consent Limits at 67m3/day (BOD/SS/Ammonia only)


	BOD (95)ile
	BOD (U/T)
	SS (95ile)
	SS(U/T)
	Amm(95ile)
	Amm (U/T)

	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l

	18
	36
	30
	60
	9
	18




3b).  Discharge quality required at Higher DWF 111m3/day (BOD/SS/Ammonia only)

	BOD (95)ile
	BOD (U/T)
	SS (95ile)
	SS(U/T)
	Amm(95ile)
	Amm (U/T)

	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l

	12
	50
	18
	75
	5.5
	21.5




3c).  Proposed Consent Limits (BOD/SS/Ammonia only)

	BOD (95)ile
	BOD (U/T)
	SS (95ile)
	SS(U/T)
	Amm(95ile)
	Amm (U/T)

	mg/l
	mg/l
	mg/l
	mg/l
	mg/l
	mg/l

	12
	36*
	18
	60*
	5.5
	18*



*as the extant Upper Tiers are tighter than look-up table values we would not relax them to look up table values.




Preventing Phosphorus deterioration where there is permitted Growth (not NEP).  

Historically we have only modelled sanitary substances when application is made for growth ‘proper’ – i.e. an increase in permitted DWF at the works.  This means that there is no protection in place to prevent uncontrolled deterioration (worsening impact) of nutrients – particularly Phosphorus which is considered to be limiting in freshwater rivers.

Working together, NRW and DCWW have agreed a simple ‘maintaining loads approach’ to address phosphorus when growth is applied for.  This will deliver a tightening of the effluent concentration that is proportional to the increase in discharge volume such that there is no net increase in Phosphorous Load.
This approach will apply to STW discharges to both SAC and WFD rivers.
As there is no CBA (cost benefit assessment) applied to growth schemes, any resulting requirement for P removal cannot be ruled out on grounds of DC (disproportional cost).
Where there is no permitted Phosphorous limit, we have agreed to prevent deterioration from an effluent quality of 5mg/l – the same value imposed as a backstop on qualifying discharges to SAC rivers.


concentration x volume = LOAD

5mg/l (assumed effluent concentration) x permitted DWF of 67m3/day (volume) = 335 mg/l/day (LOAD)

LOAD divided by volume = concentration    

335 mg/l/day (our standstill load) divided by 111m3/day (our growth volume) = 3mg/l (our standstill permit concentration)







Notes


1. The PR24 model run in RQP only involves one forward calculation to determine downstream quality at extant consented DWF and whether forward calculated downstream impact exceeds the WFD classification prevent-deterioration class boundary.  Where prevent-deterioration Ammonia/BOD element classification is exceeded at full consented, a backward calculation will identify the discharge quality required to bring downstream quality back within prevent deterioration class.  Where there is no exceedence, backward calculation will still be run to establish river headroom to class boundary.

2. BOD targets are applied at the immediate discharge point.  

3. Ammonia targets are applied at the blue-line river polyline or at the immediate discharge point where the unclassified receiving water is either >1.5km length or within a Habs PA waterbody polygon.  

4. 95%ile assumptions 40/60/20 (BOD/SS/Ammonia) will be used where there are no numeric permit limits on the understanding that these same values are imposed as a backstop limit where river needs are not tighter.  40/60 is defined as minimum treatment bar for secondary/appropriate treatment under UWWTD.  20 Ammonia is a requirement by the FWF Directive transposed into WFD.  If Ammonia is contested as either a quality assumption of backstop, the alternative would be to assume influent quality as is being considered for PR29.  This may result in tighter permit limits.

5. Any other consent limits will remain unchanged - this exercise is for sanitary substances BOD/SS/Ammonia only.  Any reference in this document to any derminand limits other than BOD/SS/Ammonia does not imply that those limits have been reviewed and are appropriate (meet river needs).

6. Rounding up/down – always round down rather than up (i.e. to more stringent value) to 0.5 rather than whole number.

7. P will be modelled on a maintaining loads basis.  Where there is no extant P numeric limit and assumption of 5mg/ effluent quality will be used to prevent any further deterioration where growth is applied for.l 
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