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[bookmark: _Ref184131243]Table A Survey
	Topic
	#
	Question
	Guidance information provided

	1- Facility
	1.1
	Name of the facility
	

	
	1.2
	Company name operating the facility
	

	
	1.3
	Location (town, country)
	Provide the locality and country where the facility is located.

	2- Discharge
permit
	2.1
	What is the name of the authority/body issuing the sites environmental/discharge permit?
	This may be a local or national regulator.

	
	2.2
	When was the environmental/discharge permit issued?
	Date format DD/MM/YYYY or MM/YYYY or YYYY

	
	2.3
	How often is the permit reviewed?
	Frequency of permit review/renewal/resubmission in Years or NEVER

	
	2.4
	Have there been any recent (< 10 years) changes to the permit/permit conditions?
	If so, what were the reasons? Were there any changes in effluent water quality and/or processes? Free text field.

	
	2.5
	Does the environmental/discharge permit include specific end-of-pipe limits? 

If so, please fill in the 'Discharge permit' tab
	If the permit is publicly available, please attach a copy (either as attachment or the URL from where it can be accessed) or email directly to XXX@XXX.com.

	
	2.6
	Is there a point of compliance that is not located at the end-of-pipe?
	This could be downstream in the receiving water body. Please either provide coordinates or an indication of the distance downstream from the point of discharge.

	
	2.7
	Who is in charge of compliance monitoring?
	Provide the Position and Department of the person in charge.

	
	2.8
	Are there monitoring reports that are routinely submitted?

If YES, is data from these reports available?
	What does the monitoring include (e.g. effluent discharged, downstream in the receiving water body)?

	
	2.9
	Are there any specific permit conditions that prohibit effluent discharge under certain conditions?

(e.g. internal monitoring/exceedance, external factor such as river flow, background monitoring data)
	 

	3- Mixing
zone
	3.1
	How many discharges and mixing zones are permitted by the facility?
	Indicate if these are covered in separate permits or a permit covering multiple discharge types/locations.

	
	3.2
	If more than 1, are there individual or combined mixing zones?
	 

	
	3.3
	What types of effluents are of concern? 
	These effluents can be industrial wastewater, stormwater, cooling water, etc.

	
	3.4
	Is there any seasonality requirement to the compliance? 

(e.g. mixing zone dimensions are different or different thermal limits during different seasons)
	For instance, is the mixing zone required all the time or adjust for occasional discharges (that otherwise would not meet the permit limits)?

	
	3.5
	In dimensioning the mixing zone, what are the parameters considered (ambient flow, effluent flow, etc.) and what statistical values are used for these parameters?
	Please detail the factors considered in the design of the mixing zone (e.g. river flow considered, effluent flow, worst-case scenario, pollutants and associated concentrations, cut-off values).

If possible, append the mixing zone definition report or email it to XXX@XXX.com.

	
	3.6
	Who designed the mixing zone? 
	The mixing zone may have been designed by your facility, the regulator or a sub-contractor for instance.

	
	3.7
	What were the main drivers for the implementation?
	Is it due to technology not being able to meet discharge limits at the end of the pipe, the need for cooling effects, etc?

	
	3.8
	Are mixing zones required to go through routine updates and re-approval?
	If yes, how often and who undertakes the review?

	
	3.9
	Has the facility faced any exceedances beyond the approved mixing zone? 

If YES, were those exceedances a result of external factors (e.g. flows, weather conditions) or facility operations? 
	Indicate what were the consequences of these exceedances? (e.g. fine, warning).

Indicate the reason (e.g. operational issue, external factor such as drought reducing the flow in the receiving environment)

	
	3.10
	What type of surface water body does the facility discharge to?

(e.g. lake, river, estuary, coastal, offshore)
	Provide the name of the water body where the effluent is discharged to.

	
	3.11
	Has the facility designed and implemented a diffuser to assist with mixing? 
	If so, please provide any technical data.

	
	3.12
	Is the facility facing any pressures from external stakeholders?

(e.g. public, regulator)
	Consider both the pressures associated with mixing zones and the quality of receiving water bodies.

	
	3.13
	Has the mixing zone requirement led to conflicting decision (positive or negative) about water treatment?
	For instance, does it provide the opportunity to treat less due to relaxed discharge capability or is there a drive to improve water treatment to remove reliance on the mixing zone?

	4 - Future 
outlook
	4.1
	What are the future challenges/concerns you foresee for your mixing zone?
	Consider upstream contributions from other industrial establishments, emerging substances, climate change, etc.

	
	4.2
	If you do not currently rely on a mixing zone, are you expecting to need one in the future? For what reason?
	





[bookmark: _Toc181285256]Table B Simulation parameters for CORMIX sensitivity analysis modelling
	Parameter
	Facility #1
	Facility #2
	Facility #3
	Facility #4

	Diffuser/pipe design
	6 slots cut in a 16” diameter pipe
	Single Port
	Single Port
	Single Port

	Discharge Location
	Subsurface
	Subsurface
	Subsurface
	Subsurface

	Port diameter (m)
	0.17
	1.0
	0.34
	1.09

	Port centre height above channel bottom (m)
	0.945
	0.5
	0.172
	0.545

	Port orientation
	Theta: 180                Gamma: 0
	Theta: 0                Gamma: 90
	Theta: 0                Gamma: 90
	Theta: 0                Gamma: 90

	Port distance from shoreline
	340
	15
	115
	218

	Flow rate (m3/s)
	0.2861
	0.36
	0.0461
	0.4631

	Effluent Temperature
	29.4
	36.5
	20
	20

	Effluent Salinity (g/L)
	0
	26.8
	0
	0

	Waterbody type (bounded/unbounded)
	Bounded
	Unbounded
	Bounded
	Bounded

	Bounded width (m)
	1650
	N/A
	818
	439

	Bed roughness (Manning n coefficient)
	0.03
	0.03
	0.03
	0.03

	Ambient current velocity (m/s)
	0.05
	0.01
	0.1
	0.1

	Ambient temperature (°C)
	15.2
	20
	20
	20

	Ambient salinity (g/L)
	33.7
	10
	15
	0

	Ambient density (kg/m3)
	1,024.84
	1,005.81
	1,009.58
	998.21

	Wind speed (m/s)
	3.1
	0
	0
	0


Note: N/A: not applicable.


[bookmark: _Ref173831869][bookmark: _Toc181285263]Table C. Comparison of discharge limits for facilities with no mixing zone within a same country
	Country
	Sweden
	Germany

	Plant ID
	13
	14
	7
	8
	11
	11
	20

	pH
	6 - 9
	
	6 - 8.5
	6 - 9
	
	
	6.5 - 9

	Temp.
	
	
	35
	
	
	
	30

	COD
	90
	
	80
	80
	80
	80
	80

	BOD
	
	
	15
	15
	15
	15
	15

	TOC 
	
	
	25
	25
	25
	25
	25

	TSS
	
	12
	
	25
	
	
	25

	OiW
	2
	1
	1.5
	1.5
	
	
	1.5

	Phenols
	0.1
	0.05
	0.1
	0.15
	
	
	0.1

	TN
	20
	12
	25
	
	20
	25
	25

	TP
	
	0.17
	
	
	1.3
	1.3
	1.3

	Cd
	
	
	
	
	0.008
	0.008
	0.008

	Cu
	
	
	
	
	
	
	

	Pb
	
	
	
	
	0.03
	0.03
	0.03

	Hg
	
	
	
	
	0.001
	0.001
	0.001

	Ni
	
	
	
	
	
	0.1
	0.1

	AOX
	
	
	
	0.1
	0.1
	
	

	Furfurol
	
	
	
	1
	
	
	


Note: OiW: Oil in Water
