PAN-020996 RDF Energy No. 1 duly making checklistSurface Water Pollution Risk Assessment 
Clydach Nickel Refinery May 2023

This document details a risk assessment of Sodium as requested by Natural Resources Wales in exercise of its powers under paragraph 4 of Part 1 of Schedule 5 of the Environmental Permitting (England & Wales) Regulations 2016. 
Schedule 2 – Request - In relation to the introduction of sodium to the waste water treated in the onsite Effluent Treatment Plant, please provide an assessment of the risk to the River Tawe from emissions of sodium via the W1 emission point.
Sodium has been identified as a ‘build-up’ contaminant within Clydach’s new recycled water circuit and was identified in the 2022 risk assessment as part of the variation submission.  The contaminants are entering our recycled water circuit but are not removed by our on-site effluent treatment plant.  They will therefore become more concentrated as the water circulates.   The maximum concentration of these elements is heavily influenced by the circuit purge rate.   Until recently, canal water extraction effected a high circuit purge rate, even in the absence of rain.   The cessation of canal water extraction (and the associated reduction in outfall flow to the river) can be expected to result in contaminant build-up and an increase in the concentration of these contaminants in the remaining outfall flow.

The ‘build-up’ contaminant for this assessment is identified as:
· Sodium – max theoretical concentration 3140mg/litre
The maximum theoretical concentration has been calculated based upon mass balance calculations.  They assume the plant operating conditions which give maximum elemental input to the circuit and assume minimum purge flow, i.e. a worst case scenario of no rainfall.  The mass balance calculations can be found in separate documents.

As per the 2022 Risk assessment for Sulphate – the Sodium contaminant has been checked against the following lists originating from the Water Framework Directive
· Freshwater priority hazardous substances, priority substances and other pollutants
· Freshwater specific pollutants and operational quality standards
Sodium does not appear in these lists, therefore had not been identified for the screening test assessment in 2022. However, following the request for additional information from Natural Resources Wales, the following screening assessment has been undertaken. Due to the absence of Sodium from the lists above, an average annual environmental quality standard (AA EQS) of 200mg/litre has been used for the screening based on Water Supply (Water Quality) Regulations stipulation for tap water, it should be noted that the concentration at which salinity begins to become stressful to most freshwater organisms is not well characterised but occurs somewhere between 500 – 1000 mg/l1 . The Environment Agency’s screening tests have been performed on this element and are detailed within this document.  In the absence of max, min and average recorded concentrations[footnoteRef:1], the maximum theoretical concentration (above) was deployed in the screening tests.  Once again, this is the worst-case scenario. [1:  It will take many months of normal refinery operation, in prolonged dry weather, before maximum concentrations are reached.  ] 

  
There are 4 screening tests.  The results of each test determine whether there is any need to move onto the next test, and subsequently whether any pollution modelling is required.



Sodium Screening Test 1 – fail
	Annual average EQS 
	200mg/l

	10% of Annual average EQS 
	20mg/l

	Theoretical max sodium concentration 
	3140mg/l


The calculated maximum concentration exceeds 10% of the EQS and therefore it is necessary to move onto test 2.

Sodium Screening Test 2 – pass
	Lowest River flow rate[footnoteRef:2] (RFR) [2:  The lowest river flow rate used is the 95% exceedance figure (Q95) for the period 1957-2021 published in the National River Flow Archive (NRFA) for station 59001 – Tawe at Ynystanglws.  ] 

	1540l/s

	Effluent flow rate[footnoteRef:3] (EFR) [3:  A minimum effluent flow rate must be assumed because this is the flow rate compatible with the worst-case concentration previously calculated. ] 

	10m3/hr = 2.8l/s

	Worst case release concentration (RC)
	3140 mg/l

	EFR x RC
	8,792 mg/s

	Total flow rate (RFR+EFR)
	1542.8l/s

	Worst case process contribution (PC)
	5.70 mg/l  (this is 2.85% of the EQS)

	Annual Average EQS
	200mg/l  

	4% of Annual Average EQS
	8.00mg/l


The worst case process contribution is less than 4% of the EQS and therefore it is not necessary to move onto tests 3 and 4.   However, they are detailed below for completeness.

[bookmark: _Hlk106357198]Sodium Screening Test 3 – pass
	Annual average EQS
	200mg/l

	10% of annual average EQS
	20mg/l

	Average background concentration[footnoteRef:4] (BC) [4:  This is the average of 74 river samples taken along River Tawe near the Refinery between 2018 -2022 and measured by a UKAS accredited lab.] 

	16.0mg/l

	Worst case process contribution (PC)
	5.70mg/l

	Predicted environmental contribution (PEC)
	21.7mg/l

	Effluent discharge flow rate (EFR)
	2.8l/s

	Lowest river flow rate (RFR)
	850l/s


Test 3 is to check if the discharge increases the concentration of the pollutant in the river, downstream of the discharge, by more than 10% of the EQS level.  Because the worst case process contribution is <10% of the EQS, this cannot be the case regardless of the background concentration.  Test passed.

Sodium Screening Test 4 – pass
	Predicted environmental contribution (PEC)
	21.70 mg/l

	Annual average EQS
	200 mg/l


Test 4 is to check if the predicted environmental contribution is higher than the Annual average EQS.  It is not.  Test passed.
Given that tests 2,3 & 4 have passed, no further modelling is required, according to the surface water pollution risk assessment published by the Environment Agency, February 2022.
Based on the Screening above and also considering the scale of the mixing zone shown through the high-level model outlined in CR Plus: Vale Europe Ltd - Heat Dispersion Study : Summary Report, which has been provided as evidence with the permit variation application – the indication is that further, more detailed river modelling is not required.
