
Natural Resources Wales Permitting Decisions
Refusal
We have decided to refuse the permit for 3M Gorseinon operated by 3M United Kingdom Public Limited Company
The applicant is 3M United Kingdom Public Limited Company 
The proposed facility location is 3M Gorseinon, Gorseinon Road, Gorseinon, Swansea, SA4 9GD
The proposed discharge was for release of rainfall run-off related trade effluent stored within the onsite collection lagoon and the eventual full drain down of the lagoon to facilitate remediation of the formal industrial factory site. Historic activities on site have resulted in the chemical Perfluorooctane sulfonic acid (PFOS) being identified within the effluent to be discharged. 
The discharge was to be made to an unnamed watercourse that has continuity with the Afon Lliw. 

In reaching this decision we have taken into account all relevant considerations and legal requirements.

Purpose of this document

This decision document:

· explains how the application has been determined.
· provides a record of the decision-making process. 
· shows how all relevant factors have been taken into account. 

Unless the decision document specifies otherwise, we have accepted the applicant’s proposals.

Structure of this document
· Annex 1 the Key Issues and reasons for refusal 
Annex 1: Key Issues and reasons for refusal
· Summary of our decision
We have decided to refuse application PAN-019194 requesting the granting of an environmental permit for a standalone water discharge activity.

Natural Resources Wales (NRW) received an application from 3M United Kingdom Public Limited Company for a new bespoke trade effluent rain-fall related discharge originating from the 3M industrial site on 02/09/2022. 
The decision has been influenced by the following:

· Water Framework Directive – (WFD) Regulations 2017 classification requirements for the receiving water course Afon Lliw and downstream Burry Inlet Inner transitional water body.

· The Conservation of Habitats and Species Regulations 2017 (known as ‘the Habitats Regulations’) 

· Environment Wales Act 2016
· the Stockholm Convention
Underpinning the above, is the scientifically agreed stance that PFOS is extremely persistent within the natural environment, even at the lowest of concentrations, and the long-term implications on the environment are not known or fully understood. 
As such, there is not enough evidence presented to have certainty to conclude, beyond reasonable scientific doubt, permitting of the proposed discharge would not adversely affect the integrity of the designated sites special features or cause deterioration of the WFD status.

· Description of the facility and general issues

The application is for a new bespoke trade effluent discharge permit to dispose of collected rainfall related run-off originating from the 3M industrial factory site. The effluent is collected in an onsite lagoon. Owing to the historic activity associated with the area the collection lagoon effluent has been identified as contaminated with the chemical PFOS. The applicant has supplied sample data confirming the presence of PFOS.
It is proposed that the discharge would be via a Granulated Activated Carbon (GAC) treatment system. This is designed to remove PFOS and discharge directly into an unnamed water course running parallel with the site at National Grid Reference (NGR) SS 60261 98756. The discharge flow rate would be a maximum volume of 60 m3/d, based on the pumped treatment flow rate of the GAC system. Treatment via GAC system is considered to be current Best Available Technology (BAT).

PFOS is extremely persistent and has substantial bioaccumulating and biomagnifying properties. It does not follow the classic pattern of other Persistent Organic Pollutants ( POPs) by partitioning into fatty tissues but instead binds to proteins in the blood and the liver. It has a capacity to undergo long-range transport and fulfils the toxicity criteria of the Stockholm Convention. Source: https://www.pops.int/TheConvention/ThePOPs/TheNewPOPs/tabid/2511/Default.aspx 

The proposed water course to receive the discharge has been established (through dye tracing) to have hydrological connection/pathway with the Afon Lliw and is located approx. 2 km upstream of the transitional water boundary of the Burry Inlet Inner. This establishes a viable pathway for the discharge, containing PFOS, to reach Burry Inlet Inner Water. 
The Burry Inlet Inner water body forms part of the Burry Inlet RAMSAR UK14001, Carmarthen Bay and Estuaries / Bae Caerfyrddin ac Aberoedd SAC UK0020020 and the Burry Inlet SPA UK9015011, as designated under ‘The 1992 EC Habitats Directive’, which aims to help conserve the particular habitats and/or species, and ensure they are to be managed in ways that help conserve those habitats and species. 
The determination of the application has to have regard to the advice provided under Regulation 37 of the Habitats Regulations requiring Natural Resources Wales (NRW) to advise the relevant authorities for each European marine site in, or partly in, Wales as to “(a) the conservation objectives for that site, and (b) any operations which may cause deterioration of natural habitats or the habitats of species, or disturbance of species, for which the site has been designated.” As detailed in Carmarthen Bay and Estuaries/Bae Caerfyrddin ac Aberoedd European Marine Site Advice provided by Natural Resources Wales in fulfilment of Regulation 37 of the Conservation of Habitats and Species Regulations 2017 (Issued March 2018.) to ensure meeting of the protection afforded by the ‘The 1992 EC Habitats Directive’.
NRW sample data from River Lliw at Kingsbridge/30409 from 2019-2020show levels of PFOS in the Afon Lliw to be on average 10.7 ng/l, ranging from 2.7 ng/l to 23 ng/l.
NRW Sample data for the River Llan at Llan D/S Gowerton Rugby Ground/5920000 from 2021-2023, (which joins the Lliw approx. 2 km downstream from the discharge point, prior to the transitional waterbody boundary) shows levels of PFOS in the Afon Llan to be on average 0.96 ng/l, ranging from 0.09 ng/l to 1.5 ng/l. 
Current sampling data reveals PFOS concentrations are exceeding the freshwater PFOS Environmental Quality Standard (EQS) of 0.65 ng/l (0.00065 ug/l) for both the Afon Lliw and Afon Llan.
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· The legal framework 
The granting of a permit to discharge trade effluent is regulated under Environmental Permitting Regulations 2016 and considers requirements set by the:
· The Water Environment (Water Framework Directive - WFD) Regulations 2017
· The Conservation of Habitats and Species Regulations 2017 (known as ‘the Habitats Regulations’) assessing the downstream designated Carmarthen Bay and Estuaries Special Area of Conservation (SAC) and the Burry Inlet Special Protection Area (SPA) / RAMSAR of which the Afon Lliw is deemed functionally linked, supporting the special features. 

· Environment Wales Act 2016
· the Stockholm Convention
· How we took our decision 
Time line of events
02/09/2022 – Application submitted.
24/02/2023 – Request for Information sent.
02/03/2023 – Applicant request for extension of Request for Information deadline agreed.

20/03/2023 – Request for information response received. 

30/03/2023 – Updated Request for information response received.
03/04/2023 – Application duly made notification sent.
01/12/2023 – Applicant informed decision is to refuse and options given. 

19/01/2024 – Applicant informed NRW to proceed with determination and refuse application. 
River Quality Planning (RQP) modelling assessment

Assessment for potential impact of the discharge to the water quality of the Afon Lliw and at the Burry Inlet Inner transitional waters boundary was completed, following guidance set in the Operational Instruction document: OI 17_13 Permitting of hazardous pollutants in discharges to surface Waters  (Link: 17_13 Permitting of hazardous pollutants in discharges to surface waters (sharepoint.com)). 
The results of the Phase 1 test - Surface Water Risk Assessment –H1 test show the chemical PFOS fails all tests (PAN-019194 H1 ) and required further assessment via Phase 2- RQP modelling (PAN-019194 Monte Carlo Modelling report ). 
Phase 2 RQP modelling completed on the Afon Lliw used the freshwater EQS (0.065ng/l) and at the Boundary of the transitional waters, replacing the freshwater EQS with Marine EQS (0.13ng/l), per guidance notes in OI 17_13. 

The results show the additional input of PFOS from the discharge would contribute significantly to a breach of the EQS, with PFOS concentrations predicated as follows: 

	
	Upstream concentration 
	Downstream concentration
	Increase

	Afon Lliw
	10.78ng/l
	10.90ng/l
	0.12ng/l

	Afon Lliw at the Burry Inlet Inner boundary
	10.78ng/l
	10.87ng/l
	0.9ng/l


The “Compliance with Mean Standards” Tests calculates the % of confidence that the EQS would be exceeded within receiving waters. 

For example: If there is 5 percent or more confidence that the standard was exceeded, you cannot be confident that the EQS is complied with 95 percent of the time and the modelling test is failed. 

The Compliance with Mean Standards test results show there is a high degree of confidence both the fresh water EQS and Marine EQS will not be complied with, and the test is failed. 

	
	Fresh water EQS (Afon Lliw)  
	Marine EQS (Afon Lliw at the Burry Inlet Inner boundary)

	Confidence that the standard was exceeded
	91.72%
	92.01%


Control of PFOS within the discharge is required to be protective of the environment via a prescriptive numeric emission limit, if possible. 
The current background concentrations levels of PFOS within the Afon Lliw mean it is not possible for the RQP - Monte Carlo tool to complete modelling to set limits. This is due to the current elevated background levels resulting in there being no headroom to allow any additional input of PFOS. Therefore, it is not possible to set at a prescriptive permit limit that would be protective of the EQS whilst also ensuring the discharge would not adversely affect the designated conservation sites downstream.

The results of the RQP assessments have been used to inform the following assessments:
OGN 72  Appendix 2 Water Framework Directive (WFD) 
An OGN Appendix 2 WFD detailed assessment has been completed as of 28/11/2023 with the conclusion –

“At present NRW are not satisfied that allowing this activity to proceed would not be of detriment to the environment. There is not enough certainty to conclude it would not lead to increase concentrations in the receiving WFD water course of Afon Lliw and by virtue the downstream water body of the Bury Inlet Inner and would not lead to meaningful deterioration, subsequently leading to bioaccumulating within the aquatic food chain and to impact human health.”
Summary of how the conclusion was reached
OI 17_13 Page 62 section 5.3.4 Local water body issues; states ‘Permits for new and varied discharges should be determined to ensure, as a minimum, that the current status for each element (including environmental standards) reported in the River Basin Management Plans is maintained’. Accounting for this, protection of the ‘current status’ and environmental standards (in this case the EQS) is required. As such the current status of the Afon Lliw water quality for PFOS is exceeding the EQS and any additional input would only serve to worsen the current status.
The overall WFD current status of the water body ‘ID GB11005932100 Lliw – headwaters to confluence with Llan is Moderate’: failing the Chemical status due to Polycyclic Aromatic Hydrocarbons (PAH), 
And

The WFD current status of the water body ‘ID 531005913500 Burry Inlet Inner’ is Poor: failing for ecological status. 
When considered against current control measures and goals stipulated in OGN 072 and A strategic approach to tackle risks from harmful chemicals in UK waters (naturalresources.wales).) of: ‘protecting the food chain’ and not having a ‘measurable and meaningful within-class deterioration’ the modelling shows there would be a meaningful, greater than 10% deterioration of the EQS within the water course, which poses an increase of risk to Protected and Priority habitats and species, impacting the food chain. The Burry Inlet SPA/RAMSAR and SAC is a migratory route for salmonids, lampreys and shad that migrate up the Afon Lliw, of which forms a fundamental part of the SAC special feature: Otter food source. 

Consideration was given to PFOS fate and decay, being recorded as persistent within the wider natural environment within the water column, accumulating within sediments and bioaccumulation within ecosystem/food chain. 

The current limit of detection (LOD) cited as achievable by the applicant is 50 ng/l (0.05 ug/l). This applicants LOD is not sufficiently low enough to sample to the current fresh water EQS (0.065 ng/l) or Marine EQS (0.13 ng/l) and would not meet the theoretical limit to protect the undesignated receiving water course. It is noted, the applicant has been able to sample to a lower valve, evidenced in the sample data provided for 2020. Therefore, we cannot be assured the levels of PFOS being sampled and discharged are at concentrations low enough or can be measured to the required concentration as not to have material effect on the WFD water body and associated impacts of bioaccumulation in the food chain.

Despite the issue of LOD, the current background concentrations levels of PFOS within the Afon Lliw mean it is not possible for the RQP - Monte Carlo tool to complete modelling to set protective limits. As current levels of PFOS exceed the EQS, there is no headroom to allow any additional input of PFOS, thus we are not able to set a prescriptive limit within a permit, that would be protective and compliant with the WFD as not to have a measured and meaningful detriment on the water quality of the Afon Lliw. 
PFOS is extremely persistent and has substantial bioaccumulating and biomagnifying properties as defined in the Stockholm Convention and classed as a POP.

Further consideration of guidance documents OGN072 and A strategic approach to tackle risks from harmful chemicals in UK waters (naturalresources.wales). and its definition of PFOS, allowing the discharge to proceed would conflict with NRW’s position of “progressively reducing pollution through ceasing or phasing out discharges” and would lead to an increase in bioaccumulation of PFOS within food chains. With the guidance further stating the Protection goals ‘approach aims to protect the following: 

• Aquatic life (fish, plants, and invertebrates) from exposure to chemicals in UK waters. 

• Human health and higher wildlife predators from chemicals that may accumulate via the aquatic food chain….
This approach aligns with NRW and The Section 6 Duty of Environment Wales Act 2016, that ensure public authorities must seek to maintain and enhance biodiversity so far as consistent with the proper exercise of their functions and in so doing promote the resilience of ecosystems. Safeguarding Biodiversity and resilience of ecosystems Environment (Wales) Act 2016 duty - other Protected and Priority habitats and species.

NRW Sample data for the River Llan at Llan D/S Gowerton Rugby Ground/5920000 from 2021-2023, (which joins the Lliw approx. 2 km downstream from the discharge point, prior to the transitional waterbody boundary) shows levels of PFOS in the Afon Llan to be on average 0.96ng/l, ranging from 0.09ng/l to 1.5ng/l. This assessment has not been able to account for the additional input of PFOS from the Afon Llan on the Bury Inlet Inner Water body. There is plausibility the additional input of PFOS may result in increased deterioration within the Burry Inlet Inner transitional waterbody through a cumulative affect with the Afon Lliw, further increasing the concentration of PFOS within the Burry Inlet Inner Waterbody. Currently, it is not possible to rule out further deterioration to Bury Inlet Inner Water body. It is well established in law that we must adopt a strictly precautionary approach where protected habitats sites might be affected. 
OGN 200 Form 1 – Record of a Habitats Regulations Assessment  (HRA) of a Project
An HRA-Form 1 has been completed and consulted upon with NRW’s Marine Area Advice and Management Team with formal response via Form 2, that agrees with the Conclusion of the Form 1 Appropriate Assessment. 
Summary of the Form 1 conclusion- 

The Appropriate Assessment has drawn on the findings of the OGN72 Appendix 2 to inform the decision. The conclusion is drawn from the following summary of information: 
The extent of negative impacts of PFOS in the natural environment is not fully known. This increases the degree of uncertainty of the short/medium and long term impacts from allowing this discharge to proceed.
The limited sample data for PFAS and PFOS available for inland Welsh waters and nothing available for the Burry Inlet, results in a high degree of uncertainty as to the current concentrations of PFOS that are present locally within the Burry Inlet and surrounding area.

Therefore, considering the outcome of the modelling, no sample data on the Burry Inlet and literature review there is still a degree of uncertainty as to the full impact the additional discharge would have on the designated sites water quality and associated features. As it is not possible to fully assess the impact in the Burry Inlet Inner water quality.

Following the precautionary principle of the HRA, it is reasonable to conclude and accept PFOS would have a negative effect on the water quality, ecosystem, and species within the Burry Inlet, through elevated levels within the functionally link land of the Afon Lliw.

The Afon Lliw is ‘functionally link land’ as specified in the Habitat Regulations, supporting the Carmarthen Bay and Estuaries SAC special feature: Otter and its food chain. 
Functionally linked land (FLL) is supporting habitat beyond the boundary of a focal area, such as a designated site, that is connected to the life and reproduction of a population for which a site has been designated or classified. Bowland Ecology 2021. Identification of Functionally Linked Land supporting SPA waterbirds in the North West of England. NERC361. Natural England. 
The Burry Inlet SPA/RAMSAR and SAC is a migratory route for salmonids, lampreys and shad that migrate up the Afon Lliw, of which forms a fundamental part of the Otter food source. 
Sample data shows existing elevated levels of PFOS exceeding the EQS within the Afon Lliw, that will only be exacerbated by additional input of PFOS via the proposed discharge. With implications to otter as inferred by existing literature and guidance. 

“PFOS is extremely persistent and has substantial bioaccumulating and biomagnifying properties, … binding to proteins in the blood and the liver. It has a capacity to undergo long-range transport...” Source: The New POPs. With examples seen with “notable concentrations in Arctic animals, such as polar bear, seal, bald eagle and mink, tropical biota, birds, and fish. Human toxicity with PFOS affects the liver, kidney, thyroid, fecundity, leading to cancer formation. Due to its long-term persistent accumulation, humans, wildlife, and the environment continues to be exposed.” Source: The UN environment programme Stockholm Convention https://chm.pops.int/Portals/0/download.aspx?d=UNEP-POPS-PUB-factsheet-PFOS-2022.English.pdf.
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