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 Introduction 

 Introduction  

1.1.1 Tidal Lagoon Swansea Bay will be the world’s first purpose built tidal energy lagoon. 

The generating station will have an installed capacity of 320 Mega Watts (MW) and 

will enclose part of Swansea Bay, from the eastern side of the River Tawe to the 

eastern edge of the new Swansea University Bay-Campus. In total the lagoon will 

be formed from an approximately 9.5km-long, U-shaped breakwater which will 

encompass approximately 11.5km2 of the seabed, foreshore and intertidal area of 

Swansea Bay. 

1.1.2 Tidal Lagoon Swansea Bay Plc (TLSB) made an application to the Planning 

Inspectorate on 7 February 2014 for a Development Consent Order (DCO) for a 

tidal lagoon (the Project) in Swansea Bay, South Wales. Examination of the 

application closed on 10 December 2014 and development consent was granted 

by the Secretary of State (SoS) on 9 June 2015.  

1.1.3 As part of the DCO application, an updated Water Framework Directive (WFD) 

Assessment Report (v2) (Tidal Lagoon Swansea Bay (TLSB, October 2014) was 

submitted in accordance with the provisions of the WFD. Further information was 

also provided to Natural Resources Wales (NRW) Technical Experts (TE) in support 

of the determination by the SoS of the Project under the provisions of Article 4.7 

of the WFD in relation to the potential deterioration of the status of the Swansea 

Bay coastal water body.  

1.1.4 This Addendum to the updated WFD Assessment Report (v2) (TLSB, 2014) for the 

Project has been provided to NRW Permitting Service (NRW(PS)) as part of the 

Marine Licence application. The Addendum has been divided into two separate 

sections, namely: 

 Consideration of the risk of deterioration for coastal and transitional WFD 

water bodies as a result of the Project through changes between Cycle 1 

and 2 of the Western Wales River Basin Management Plan (RBMP) updated 

in December 2015. This compliance assessment is reported in Section 2. 

 Consideration of the risk of deterioration for transitional and river WFD 

water bodies as a result of the Project for the fish quality element. This 

compliance assessment is reported in Sections 3 – 6.  

1.1.5 Section 7 presents the conclusion of the Addendum. 

1.1.6 An updated report has also been provided separately to NRW(PS) in June 2017 

presenting information which considers the cumulative effects of the Project in 

relation to the WFD (TLSB, 2017).   
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 TLSB and the Western Wales RBMP Cycle 2 – review of 

objectives (not including the fish quality element) 

 Introduction 

2.1.1 The updated WFD Assessment Report v2 (TLSB, 2014) presents full details of the 

assessments undertaken for relevant quality elements within the coastal, 

transitional, river and groundwater water bodies potentially impacted by the 

Project. As the Western Wales RBMP has recently been updated (NRW, December 

2015), further consideration was required in relation to any changes in 

classification status of water bodies in the revised RBMP.  

2.1.2 This Addendum presents a summary of the changes in the classification status of 

quality elements between Cycle 1 (2009-2015) and Cycle 2 (2015 – 2021) of the 

RBMP process, that were reported in the 1st Cycle RBMP in 2009 and 2nd Cycle 

RBMP in 2015. Changes are reported between cycles 1 and 2 for coastal, 

transitional and groundwater water bodies in the format agreed between NRW(PS) 

and TLSB within this Section. The implication of these changes in classification 

status in comparison to the original assessment, as reported in the updated WFD 

Assessment Report (v2) (TLSB, 2014) undertaken for the Project are also presented 

in Section 2. This section does not consider the fish quality element of transitional 

and river water bodies as this is covered in Sections 3 – 6 of this Addendum.  

2.1.3 Based on this re-evaluation, Section 2 presents the findings of the compliance 

assessment for WFD water bodies after considering mitigation. Water bodies 

potentially at risk of deterioration that will require assessment under Article 4.7 of 

the WFD are identified. 

2.1.4 NRW(PS) provided a response to consultation (information submitted by TLSB to 

NRW(PS) on 17 June 2016) on the assessment of the Project for changes to the 

RBMP from Cycle 1 to Cycle 2 (See Appendix A) on the 26 July 2016. For all water 

bodies, apart from the Tawe Estuary – below barrage including docks (and in 

relation to consideration for the fish quality element), the response stated that 

“Aside from the information we would recommend is provided by the Applicant1, the rest 

of the information provided, along with the application of expert judgment, is sufficient 

to inform the update and while we do not agree with all of the detail provided in relation 

to the assessment of all other water bodies aside from the Tawe Estuary below barrage, 

we agree with the conclusions reached’. Similarly, for mitigation measures associated 

with the relevant water bodies, the response stated ‘Aside from the conclusions 

relating to the mitigation measures assessment for the Tawe Estuary below barrage 

water body, we are in agreement with the other conclusions presented.’ The assessment 

within the document submitted to NRW(PS) in June 2016, updated where 

appropriate, is presented for completeness below together with further 

                                                           
1 For Tawe Estuary – below barrage including docks waterbody. 
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information provided for the Tawe Estuary – below barrage including docks 

transitional water body.  

 Methodology 

2.2.1 As identified above, further consideration of the Project is required in relation to 

any changes in classification status of water bodies in the revised Western Wales 

RBMP (NRW, 2015). Data from the NRW website ‘Water Watch Wales’ for relevant 

water bodies potentially affected by the Project has been reviewed, together with 

the Tawe to Cadoxton Management Catchment Summary (NRW, 2016) within 

which the Project lies (see Figure 2.1) and data sets provided by NRW to TLSB in 

2016.  

2.2.2 The construction of the Project will result in structures being placed within Swansea 

Bay coastal water body.  For the updated WFD Assessment Report (v2) (TLSB, 

2014), it was identified that works associated with the removal of the Port of 

Swansea eastern breakwater would occur within the original Tawe transitional 

water body and thus, the revised water body extent. Since production of the 

updated WFD Assessment Report (v2), it has been confirmed that the eastern 

breakwater will not be removed. As such, there will now be no works associated 

with the Project in the Tawe – below barrage including docks transitional water 

body. The assessment for the Cycle 2 objectives has been based upon the effect 

of the Project on the existing water body and not upon the water bodies that may 

exist after the creation of the Project. 

2.2.3 As an overview, Table 2.1 presents the number and type of water bodies within the 

Tawe to Cadoxton Management Catchment. Out of these water bodies, 43% of 

surface water bodies are at good overall classification status, 52% at moderate and 

5% at poor overall status. There are no water bodies at high or bad overall status. 

 Number and Type of Water bodies within the Tawe and Cadoxton Management 

Catchment (Source NRW, 2016). 

Number of water bodies Natural Artificial Heavily 

modified 

Total 

River (includes canals and 

surface water transfers) 

47 2 (canals) 5 54 

Lake 1 2 2 5 

Coastal 2 0 1 3 

Estuarine 1 0 4 5 

Groundwater 7 0 0 7 

Total 58 4 12 74 

 

 

 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 4 

 

 

 Tawe to Cadoxton Management Catchment 

2.2.4 Table 2.2 presents a summary of the changes in the classification status of quality 

elements for coastal, transitional and groundwater bodies between Cycle 1 (2009-

2015) and Cycle 2 (2015-2021), that were reported in the 1st Cycle RBMP in 2009 

and 2nd Cycle RBMP in 2015. The implication of these changes in classification 

status in comparison to the original assessment, as reported in the updated WFD 

Assessment Report (v2) (TLSB, 2014) undertaken for the Project are also presented 

in Table 2.2. 

2.2.5 Further details of the potential effects of TLSB on the Tawe Estuary – below barrage 

including docks transitional water body are given in Section 2.3 following queries 

raised by NRW(PS) in 2016. 

2.2.6 TLSB have carried out a review of the Clearing the Waters for All guidance 

(Environment Agency, 2016)2 and the final version of the NRW internal guidance 

for WFD compliance assessment (OGN72) provided to TLSB for information on the 

20 June 2017 (NRW, 2017). A thorough assessment of each quality element in 

relevant water bodies was undertaken in 2014 and subsequently reviewed against 

Cycle 2 data in 2016. An additional review of compliance against the fish quality 

element has been undertaken in 2017. It is considered that the assessments 

carried out to date are comprehensive and will be in accordance with the 

                                                           
2 https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters 
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processes to be followed if the scoping thresholds outlined in the recently issued 

Clearing the Waters for All guidance documents are potentially exceeded in an 

individual water body.  

2.2.7 As noted in Section 1, the effects of the Project on the fish quality element within 

transitional and river water bodies is presented in Sections 3 - 6.  
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 Review and comparison of Western Wales RBMP Cycle 1 and Cycle 2 WFD classification data and implications for TLSB 

Cycle 2 water body 

ID 

Cycle 2 water 

body Name 

Quality element new 

classification or amended 

classification (Cycle 1 

compared to Cycle 2) 

Requirement for further assessment at Cycle 2 due to new quality elements assessed 

or amended quality element classification? 

Coastal water bodies 

GB611008590001 Bristol 

Channel 

Outer North 

Classification status: 

Cycle 1: 

2013 status: good 

Overall status objective: good by 2027 

Specific status objective: good ecological status by 2027; good chemical status by 2015 

Cycle 2: 

Overall status: moderate (moderate ecological status; good chemical status; failing element/s: Dissolved Inorganic 

Nitrogen (DIN)) 

Overall status objective: good by 2021 

Specific status objective: good ecological status by 2021; good chemical status by 2015 

Biological quality elements: 

Phytoplankton: 

Cycle 1: 

2013 status: high 

Predicted status: high 2015 

Cycle 2:  

good status 

No. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion on Phytoplankton 

quality element in this water body: 

No project effect – existing licenced disposal ground – disposal of material will be in 

accordance with the marine licence – Screened out. 

Hydromorphological supporting elements:  

No changes to classifications between cycle 1 and 2, therefore no further assessment required for 

hydromorphological supporting elements. 

Flow: 

Cycle 1: 

not assessed  

Cycle 2: 

pass 

No. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion on flow in this 

water body: 

Freshwater flow is not considered within WFD as a quality element for coastal waters and 

was therefore screened out. 

Further review of new quality element of ‘flow’ within Cycle 2 for coastal water bodies, 

has been undertaken assuming it to be linked to hydromorphological supporting 
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conditions. The updated WFD Assessment Report (v2) (TLSB, 2014) did not predict a 

deterioration in status for hydromorphological supporting conditions (covering coastal 

processes generally) within this water body and thus, no further assessment is 

considered to be required. 

Physico-chemical quality elements: 

Dissolved inorganic 

nitrogen (DIN): 

Cycle 1:  

2013 status: good 

Predicted status: moderate 

2015 

Cycle 2:  

moderate status 

 

Sections 3.6.5.4 and 3.6.5.5 of the updated WFD Assessment Report (v2) (TLSB, 2014) 

summarises the predicted effect of the Project on DIN within this water body. As the 

project would result in a slight reduction in nitrogen at the boundary of the water 

body with the Swansea Bay coastal water body, and the assessment considered the 

predicted reductions of the status of this quality element from good to moderate in 

Cycle 2, no further update to the assessment is considered to be required. 

Specific pollutants: 

Specific pollutants were not 

assessed in Cycle 1 

Cycle 2: 

Zinc status: Good 

 

It is considered that no further assessment is required for Specific Pollutants. Section 

3.6.2.120 of the updated WFD Assessment (October 2014) also states: The results of 

offshore ground investigation works (Chapter 4, Project description and Chapter 6 Coastal 

Processes, Sediment Transport and Contamination) demonstrated that the levels of 

contaminants with sediments proposed for use are generally low when compared to CEFAS 

Action levels. Of the 67 sub-samples collected (at a range of depth), the majority 

(approximately 73.5%) had determinands all below Action Level 1. The remaining samples 

had slightly elevated levels of a few determinands, above Action Level 1 but below Action 

Level 2 (approximately 26.5%) and none (0%) had values above Action Level 2 for any 

specific determinand (dredged material with contaminant levels above Action Level 2 is 

generally considered unsuitable for sea disposal). Chapter 6 concludes that, no analysed 

sample exceeds Cefas Action Level 2 for any specific contaminant. Furthermore, there is 

clear evidence of lessening contamination levels with depth, suggesting that the deeper 

sediments found across the Bay have not been subject to historic anthropogenic activities. 

As a result, the sediments that will be dredged and then subsequently used/ disposed in the 

construction of the Lagoon are not considered to be contaminated with respect to using/ 

disposing the sediments within the marine environment.  
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Chemical status: 

No further assessment of chemical status required. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion 

on Chemical status and all encompassed quality elements in this water body: 

No project effect - no discharge of priority substances as a result of the Project - Screened out. 

GB641008260000  Swansea Bay Heavily modified water body (HMWB) (for flood defence and navigation purposes, due to the presence of extensive 

artificial shoreline structures and the occurrence of dredging related activities within the water body) 

Cycle 1 

2013 status: moderate or worse (mitigation measures not in place) 

Overall status objective: Good potential by 2027 

Specific status objective: Good ecological potential by 2027; Good chemical status by 2015 

Cycle 2:  

Overall status: moderate potential (moderate ecological potential; fail chemical potential; failing element/s: mercury, 

DIN and mitigation assessment) 

Overall status objective: good potential by 2027 

Specific status objective: good ecological potential by 2021; good chemical potential by 2027 

Biological quality elements: 

Benthic invertebrates 

Cycle 1: 

Not assessed 

Cycle 2: 

Good status 

Benthic invertebrates were not assessed in Cycle 1. Sections 3.6.2.29 to 3.6.2.84 of the 

updated WFD Assessment Report (v2) (TLSB, 2014) however, presented an 

assessment of the effect of the Project on the benthic invertebrate quality element 

within the Swansea Bay coastal water body. This assessment was based upon benthic 

invertebrate data collected in 2013 by TLSB and an assumed ‘good’ status. 

Subsequently, the water body has been classified as ‘good’ for benthic invertebrates 

by NRW in Cycle 2 using data from surveys undertaken in 2014.  

The updated WFD Assessment Report (v2) (TLSB, 2014) considered that the potential 

changes to the intertidal and subtidal habitats (and supported species) as a result of 

the Project, presented a risk to the status of the benthic invertebrate quality element 

that could not be fully quantified. As such, the assessment recognised that the 

construction and operation of the Project may affect the assumed ‘good’ status of the 

Swansea Bay coastal water body. An Article 4.7 assessment of the potential effects of 

the Project on benthic invertebrates was undertaken by NRW. 

As the assessment has already considered the potential effects on an assumed ‘good’ 

status, no further assessment is considered to be required. Monitoring of the 
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intertidal and subtidal environment will be undertaken through the Adaptive 

Environmental Management Plan (AEMP) (DCO Requirement 6) for the Project  

Hydromorphological supporting elements:  

No changes to classifications between cycle 1 and 2, therefore no further assessment required for 

hydromorphological supporting elements. 

Flow: 

Cycle 1: 

not assessed  

Cycle 2: 

pass  

No. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion on flow in this 

water body: 

Freshwater flow is not considered within WFD as a quality element for coastal waters and 

was therefore screened out. 

Further review of the new quality element of ‘flow’ within Cycle 2 for coastal water 

bodies, has been undertaken assuming it to be linked to hydromorphological 

supporting conditions. The updated WFD Assessment Report (v2) (TLSB, 2014) 

considered that there was a potential for deterioration of status for 

hydromorphological supporting conditions (covering coastal processes generally) 

within this water body and this aspect would, as such, be encompassed within this 

assessment. 

Physico-chemical quality elements: 

DIN 

Cycle 1: 

Not assessed 

Cycle 2: 

Moderate status 

Section 3.6.2.106 to 3.6.2.117 of the updated WFD Assessment Report (v2) (TLSB, 

2014) assessed the effect of the Project on DIN and concluded that the Project would 

not cause deterioration in the status of this quality element. As the assessment 

assumed a Moderate status based on analysis of available data, it is considered that 

no further assessment is required. 

Specific pollutants 

Arsenic status: 

Cycle 1: not assessed 

Cycle 2: Good 

Zinc status: 

Cycle 1: Not assessed 

Cycle 2: good 

It is considered that no further assessment is required for specific pollutants. Section 

3.6.2.120 of the updated WFD Assessment Report (v2) (TLSB, 2014) also states: The 

results of offshore ground investigation works (Chapter 4, Project description and Chapter 6 

Coastal Processes, Sediment Transport and Contamination) demonstrated that the levels of 

contaminants with sediments proposed for use are generally low when compared to CEFAS 

Action levels. Of the 67 sub-samples collected (at a range of depth), the majority 

(approximately 73.5%) had determinands all below Action Level 1. The remaining samples 

had slightly elevated levels of a few determinands, above Action 

Level 1 but below Action Level 2 (approximately 26.5%) and none (0%) had values above 

Action Level 2 for any specific determinand (dredged material with contaminant levels 
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above Action Level 2 is generally considered unsuitable for sea disposal). Chapter 6 

concludes that, no analysed sample exceeds Cefas Action Level 2 for any specific 

contaminant. Furthermore, there is clear evidence of lessening contamination levels with 

depth, suggesting that the deeper sediments found across the Bay have not been subject to 

historic anthropogenic activities. As a result, the sediments that will be dredged and then 

subsequently used/ disposed in the construction of the Lagoon are not considered to be 

contaminated with respect to using/ disposing the sediments within the marine 

environment. 

Chemical status: 

No further assessment of chemical status required. Updated WFD Assessment (October 2014) conclusion on 

Chemical status and all encompassed quality elements in this water body: 

No project effect - no discharge of priority substances as a result of the Project - Screened out 

Mitigation measures Cycle 1: a series of mitigation measures were identified for Swansea Bay coastal water 

body and the updated WFD Assessment Report (v2) (TLSB, 2014) identified the 

following measures could potentially be affected by the Project, either being 

potentially compatible (green) or potentially partially or incompatible (red): 

 Alter timing of dredging / disposal (potential partial incompatibility) 

 Reduce sediment re-suspension (potential incompatibility); 

 Reduce impact of dredging (potential incompatibility); 

 Prepare a dredging / disposal strategy (potentially compatible); 

 Avoid the need to dredge (e.g. minimise under-keel clearance; use fluid mud 

navigation; flow manipulation or training works) (potential incompatibility); 

 Operational and structural changes to locks, sluices, weirs, beach control etc 

(potential incompatibility) 

 Preserve and where possible enhance ecological value of marginal aquatic 

habitat, banks and riparian zone (potential partial incompatibility) 

 Bank rehabilitation / reprofiling (potential compatibility) 

 Preserve and, where possible, restore historic aquatic habitats (potential partial 

incompatibility) 

 Removal of hard bank reinforcement or replacement with soft engineering 

solution (potential incompatibility) 

 Remove obsolete structure (potential compatibility) 
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As the Project was considered to be potentially incompatible with a number of 

mitigation measures, an Article 4.7 assessment of the potential effects of the Project 

on the mitigation measures was undertaken by NRW for the purposes for the 

Development Consent Order. 

 

Cycle 2 mitigation measures are presented below, with consideration of whether they 

fit with the mitigation measures identified in the water body for Cycle 1: 

 Realign flood defence (not in place) – considered to be assessed under Removal 

of hard bank reinforcement or replacement with soft engineering solution (potential 

incompatibility) 

 Enhance ecology (not in place) – considered to be assessed under Preserve and 

where possible enhance ecological value of marginal aquatic habitat, banks and 

riparian zone (potential partial incompatibility) 

 Avoid the need to dredge (not in place) – considered to be assessed under Avoid 

the need to dredge (e.g. minimise under-keel clearance; use fluid mud navigation; flow 

manipulation or training works) (potential incompatibility) 

 Dredging disposal strategy (not in place) – considered to be assessed under 

Prepare a dredging / disposal strategy (potentially compatible); 

 Reduce impact of dredging (not in place) – considered to be assessed under 

Reduce impact of dredging (potential incompatibility) 

 Reduce sediment resuspension (not in place) – considered to be assessed under 

Reduce sediment re-suspension (potential incompatibility) 

 Retime dredging or disposal (not in place) – considered to be assessed under 

Alter timing of dredging / disposal (potential partial incompatibility) 

 Sediment management (not in place) – considered to be assessed under a 

variety of Cycle 1 mitigation measures; Reduce sediment re-suspension (potential 

incompatibility); Alter timing of dredging / disposal (potential partial incompatibility); 

Reduce impact of dredging (potential incompatibility); Alter timing of dredging / 

disposal (potential partial incompatibility); Prepare a dredging / disposal strategy 

(potentially compatible); Avoid the need to dredge (e.g. minimise under-keel clearance; 

use fluid mud navigation; flow manipulation or training works) (potential 

incompatibility); 
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 Dredge disposal site selection (not in place) – considered to be assessed under 

Prepare a dredging / disposal strategy (potentially compatible); 

 Manage disturbance (not in place) – considered to be assessed under a variety of 

Cycle 1 mitigation measures; Reduce sediment re-suspension (potential 

incompatibility); Alter timing of dredging / disposal (potential partial incompatibility); 

Reduce impact of dredging (potential incompatibility); Alter timing of dredging / 

disposal (potential partial incompatibility); Prepare a dredging / disposal strategy 

(potentially compatible); Avoid the need to dredge (e.g. minimise under-keel clearance; 

use fluid mud navigation; flow manipulation or training works) (potential 

incompatibility);  

 Indirect mitigation (not in place) – this mitigation measure involves consideration 

of offsetting measures for impacts. These will be considered for the Project for 

Sabellaria alveolata in terms of rockpools and features similar to bioblocks as set 

out in DCO Requirement 30: Honeycomb Worm Translocation Strategy.  

 Preserve or restore habitats (not in place) – considered to be assessed under 

Preserve and, where possible, restore historic aquatic habitats (potential partial 

incompatibility) 

Transitional water bodies 

GB541005900900 

(amended water 

body from Cycle 1) 

Tawe Estuary 

below 

barrage and 

including 

dock 

heavily modified water body (Flood Protection, Navigation, Quayline, Structure) 

Cycle 1 for previous Tawe Estuary water body 

2013 status: good potential 

Overall status objective: good potential by 2027 

Specific status objective: good ecological potential by 2015 

Cycle 2: 

Overall status: moderate potential (moderate ecological potential; good chemical potential; failing element/s: zinc and 

mitigation assessment) 

Overall status objective: good potential by 2027 

Specific status objective: good ecological potential by 2027; good chemical potential by 2015 

Biological quality elements: No changes to classifications between cycle 1 and 2, therefore no further assessment 

required for biological supporting elements. 

Hydromorphological supporting elements: 
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Hydrological regime 

Cycle 1: 

not assessed 

Cycle 2: 

Good status 

Sections 3.6.3.104 to 3.6.3.109 of the updated WFD Assessment Report (v2) (TLSB, 

2014) assessed the effect of the Project on the hydromorphological quality elements 

on the Tawe estuary water body as a whole and concluded that the Project would not 

compromise the future achievement of the objective or cause a reduction in status. 

The updated WFD Assessment Report (v2) (TLSB, 2014) considered the potential effects 

on hydromorphological supporting elements which it is considered would encompass 

‘hydrological regime’. However, TLSB would welcome further clarification of the new 

quality element ‘hydrological regime’.  

Further information has been provided specifically for the Tawe Estuary below barrage 

in relation to potential sediment deposition and the mitigation measures in Section 2.3. 

Flow 

Cycle 1: 

Supports good 

Cycle 2: 

Pass 

No. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion on Freshwater flow 

quality element in this water body: 

No potential effect on freshwater flow – no works within the water body that would affect 

flow of water down the river – Screened out. 

Physico-chemical quality elements: 

Specific pollutants: 

No specific pollutants were 

assessed in Cycle 1. 

 

Cycle 2: 

Arsenic status:– good 

Copper status:– good 

Zinc status:- fail 

  

 

 

It is considered that no further assessment is required for specific pollutants. Section 

3.6.2.120 of the updated WFD Assessment Report (v2) (TLSB, 2014) also states: The 

results of offshore ground investigation works (Chapter 4, Project description and Chapter 6 

Coastal Processes, Sediment Transport and Contamination) demonstrated that the levels of 

contaminants with sediments proposed for use are generally low when compared to CEFAS 

Action levels. Of the 67 sub-samples collected (at a range of depth), the majority 

(approximately 73.5%) had determinands all below Action Level 1. The remaining samples 

had slightly elevated levels of a few determinands, above Action Level 1 but below Action Level 

2 (approximately 26.5%) and none (0%) had values above Action Level 2 for any specific 

determinand (dredged material with contaminant levels above Action Level 2 is generally 

considered unsuitable for sea disposal). Chapter 6 concludes that, no analysed sample 

exceeds Cefas Action Level 2 for any specific contaminant. Furthermore, there is clear evidence 

of lessening contamination levels with depth, suggesting that the deeper sediments found 

across the Bay have not been subject to historic anthropogenic activities. As a result, the 

sediments that will be dredged and then subsequently used/ disposed in the construction of 

the Lagoon are not considered to be contaminated with respect to using/ disposing the 
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sediments within the marine environment. In addition to this, there will be no construction 

works within the Tawe Estuary water body. The updated WFD Assessment Report (v2) 

(TLSB, 2014), it was identified that works associated with the removal of the Port of 

Swansea eastern breakwater would occur within the original Tawe transitional water 

body and thus, the revised water body extent. Since production of the updated WFD 

Assessment Report (v2) (TLSB, 2014), it has been confirmed that the breakwater will not 

be removed. As such, there will now be no works associated with the Project in this 

water body.) 

Chemical status: 

No further assessment of chemical status required. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion 

on Chemical status and all encompassed quality elements in this water body: 

No project effect - no discharge of priority substances as a result of the Project - Screened out 

Mitigation measures No mitigation measures were reported in Cycle 1 as the water body was at good 

potential and so none were required. At Cycle 2 the water body is at moderate 

potential and so mitigation measures have been proposed to improve the status of 

the water body: 

 

For the Updated WFD Assessment Report (v2) (TLSB, 2014), it was identified that works 

associated with the removal of the Port of Swansea eastern breakwater would occur 

within the original Tawe transitional water body and thus, the revised water body 

extent. Since production of the updated WFD Assessment Report (v2) (TLSB, 2014), it 

has been confirmed that the breakwater will not be removed. As such, there will now 

be no works associated with the Project in this water body. A review of the mitigation 

measures in relation to the Project has however, been carried out as set out below. It 

is considered that the assessment carried out for indirect effects associated with the 

Project (reported in the updated WFD Assessment Report (v2) (TLSB, 2014)) and in 

Section 2.3 i.e. on quality elements under hydromorphological supporting conditions 

and physico-chemical, where it was identified that no deterioration of status for any 

quality element was predicted, confirms that the Project would not be incompatible 

with the Cycle 2 mitigation measures.  
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Navigation, ports and harbours use 

 Modify structure (not in place) - the Project will not inhibit the future 

implementation of modifications to the Tawe Barrage or port structures within 

this water body for the purposes of enhancing fish passage or riparian habitats. 

 Flow manipulation (not in place) – the Project will not inhibit the future 

implementation of flow control through the Tawe Barrage. 

 Dredging disposal strategy (in place) – The Project will not require an alteration of 

the current operators dredging or disposal programmes within this water body. 

 Reduce impact of dredging (in place) - The Project will not require an alteration of 

the current operators dredging or disposal programmes within this water body. 

 Reduce sediment resuspension (in place) - The Project will not require an 

alteration of the current operators dredging or disposal programmes within this 

water body. 

 Retime dredging or disposal (in place) - The Project will not require an alteration 

of the current operators dredging or disposal programmes within this water 

body. 

 Sediment management (in place) - The Project will not require an alteration of the 

current operators dredging or disposal programmes within this water body. 

 Dredge disposal site selection (in place) - The Project will not require an alteration 

of the current operators dredging or disposal programmes within this water 

body. 

 Manage disturbance (in place) - The Project will not require an alteration of the 

current operators dredging or disposal programmes within this water body. 

 Vessel management (not in place) - The Project will not inhibit the future 

implementation of use of different vessels in future to avoid the need to dredge. 

 

Flood protection use 

 Fish passes (not in place) - the Project will not inhibit the future implementation of 

modifications to the Tawe Barrage or port structures within this water body for 

the purposes of enhancing fish passage. 

 Enhance ecology (not in place) the Project will not inhibit the future 

implementation of modifications to the Tawe Barrage, port structures or other 
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flood protection infrastructure within this water body for the purposes of 

enhancing riparian habitats. 

 Changes to locks etc (not in place) - the Project will not inhibit the future 

implementation of modifications to the Tawe Barrage or other lock structures. 

 Dredging disposal strategy (in place) - The Project will not require an alteration of 

the current operators dredging or disposal programmes within this water body. 

 Reduce impact of dredging (in place) - The Project will not require an alteration of 

the current operators dredging or disposal programmes within this water body. 

 Reduce sediment resuspension (in place) - The Project will not require an 

alteration of the current operators dredging or disposal programmes within this 

water body. 

 Retime dredging or disposal (in place) - The Project will not require an alteration 

of the current operators dredging or disposal programmes within this water 

body. 

 Sediment management (in place) - The Project will not require an alteration of the 

current operators dredging or disposal programmes within this water body. 

 Dredge disposal site selection (in place) - The Project will not require an alteration 

of the current operators dredging or disposal programmes within this water 

body. 

 Manage disturbance (in place) - The Project will not require an alteration of the 

current operators dredging or disposal programmes within this water body. 

 Retain habitats (not in place) – the Project will not inhibit the retention of habitats 

within this water body. 

 Preserve or restore habitats (not in place) - the Project will not inhibit the 

preservation or restoration of habitats within this water body. 

GB541005900901 

(amended water 

body from Cycle 1) 

Tawe Estuary 

Beaufort 

Weir to 

Barrage 

heavily modified water body (Flood Protection, Navigation, Quayline, Structure) 

Cycle 1 for previous Tawe Estuary water body: 

2013 status: good potential 

Overall status objective: good potential by 2027 

Specific status objective: good ecological potential by 2015 

Cycle 2: 
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Overall status: moderate potential (moderate ecological potential; good chemical potential; failing element: mitigation 

assessment) 

Overall status objective: good potential by 2021 

Specific status objective: good ecological potential by 2021; good chemical potential by 2015 

Biological quality elements 

No changes to classifications between cycle 1 and 2, therefore no further assessment required for biological elements. 

Hydromorphological supporting elements: 

Hydrological regime 

Cycle 1: 

not assessed 

Cycle 2: 

Good status 

Sections 3.6.3.104 to 3.6.3.109 of the updated WFD Assessment Report (v2) (TLSB, 

2014) assessed the effect of the Project on the hydromorphological quality elements 

on the Tawe estuary water body as a whole and concluded that the Project would not 

compromise the future achievement of the objective or cause a reduction in status. 

 

The updated WFD Assessment Report (v2) (TLSB, 2014) considered the potential effects 

on hydromorphological supporting elements which it is considered would encompass 

‘hydrological regime’. However, TLSB would welcome further clarification of the new 

quality element ‘hydrological regime’.  

Flow 

Cycle 1: 

Supports good 

Cycle 2: 

Pass 

No. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion on Freshwater flow 

quality element in this water body: 

No potential effect on freshwater flow – no works within the water body that would affect flow 

of water down the river – Screened out. 

Chemical status: 

No further assessment of chemical status required. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion 

on Chemical status and all encompassed quality elements in this water body: 

No project effect - no discharge of priority substances as a result of the Project - Screened out 

Mitigation measures 

 

No mitigation measures were reported in Cycle 1 as the water body was at good 

potential and so none were required. At Cycle 2 the water body is at moderate potential 

and so mitigation measures would be necessary for the water body to achieve good 

potential. No data is present on any mitigation measures proposed, so no further 

assessment can be undertaken. 

 

 



Tidal Lagoon Swansea Bay 

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 18 

 

GB541005800700 Neath Estuary heavily modified water body (Quayline) 

Cycle 1: 

2013 status: good potential 

Overall status objective: good potential by 2027 

Specific status objective: good ecological potential by 2027, good chemical status by 2015 

Cycle 2: 

Overall status: moderate potential (moderate ecological potential, good chemical potential; failing element/s: 

mitigation assessment)  

Overall status objective: good potential by 2021 

Specific status objective: good ecological potential by 2021; good chemical potential by 2015 

Biological quality elements: Not assessed individually in Cycle 1: 2013 status: high 

Predicted status: not available 

Angiosperms 

Cycle 1: 

Not assessed individually 

Cycle 2: 

High status 

Angiosperms were not classified individually in Cycle 1, although the biological quality 

element was classified as high overall. Sections 3.6.4.8 to 3.6.4.13 of the updated WFD 

Assessment Report (v2) (TLSB, 2014), however, assessed the effect of the Project on 

angiosperms and saltmarsh quality elements. The findings of the assessment predicted 

that the Project will not result in deterioration in status for angiosperms within the 

Neath Estuary water body, or compromise the future achievement of the objectives.  

 

As the Project is not predicted to result in the deterioration of the saltmarsh habitat or 

the tidal flooding of the Crymlyn Burrows saltmarsh, it is considered that the existing 

assessment does not require amendment.  

Macroalgae 

Cycle 1: 

Not assessed individually 

Cycle 2: 

High status 

Macroalgae were not classified individually in Cycle 1, although the biological quality 

element was classified as high overall. Sections 3.6.4.4 to 3.6.4.7 of the updated WFD 

Assessment Report (v2) (TLSB, 2014) however, assessed the effect of the Project on the 

macroalgae quality element in this water body. The existing mobile sand habitat within 

the water body and the predicted accretion and development of the dune system in 

Crymlyn Burrows are considered to be unfavourable habitats for macroalgal 

colonisation.  

As such, it was considered that the Project will not result in deterioration in status for 

macroalgae within this water body, or compromise the future achievement of the 

objectives. The presence of macroalgae will be monitored during the intertidal surveys 



Tidal Lagoon Swansea Bay 

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 19 

 

as detailed in the AEMP. It is therefore considered that the Updated WFD Assessment 

Report (v2) (TLSB, 2014) does not require amendment. 

Opportunistic macroalgae 

Cycle 1: 

not assessed individually 

Cycle 2: 

High status 

Opportunistic macroalgae were not classified in Cycle 1, although the biological quality 

element was classified as high overall. Section 3.6.3.7 of the updated WFD Assessment 

Report (v2) (TLSB, 2014) however, assessed the effect of the Project on the 

opportunistic macroalgae quality element and did not predict the potential for increase 

in opportunistic macroalgae as a result of the Project. The existing mobile sand habitat 

within the water body and the predicted accretion and development of the dune system 

in Crymlyn Burrows are considered to be unfavourable habitats for opportunistic 

macroalgal colonisation.  

 

As such, it was considered that the Project will not result in deterioration in status for 

opportunistic macroalgae within this water body, or compromise the future 

achievement of the objectives. The presence of opportunistic macroalgae will be 

monitored during the intertidal surveys as detailed in the AEMP. It is therefore 

considered that the updated WFD Assessment Report (v2) (TLSB, 2014) does not 

require amendment. 

Benthic Invertebrates 

Cycle 1: 

Not assessed individually 

Cycle 2: 

Good status 

Benthic invertebrates were not classified individually in Cycle 1, although the biological 

quality element was classified as high overall. Sections 3.6.4.14 to 3.6.4.16 of the 

updated WFD Assessment Report (v2) (TLSB, 2014) however, assessed the effect of the 

Project on benthic invertebrates. This assessment was based upon benthic invertebrate 

data collected within 2013 by TLSB and an assumed ‘good’ status. Subsequently, the 

water body has been classified as ‘good’ for benthic invertebrates by NRW in Cycle 2 

using data from surveys undertaken in 2014. As the updated WFD Assessment Report 

(v2) (TLSB, 2014) considered the potential effects on an assumed ‘good’ status, no 

further assessment is required. Monitoring of the intertidal and subtidal environment 

will be undertaken through the AEMP. 

Hydromorphological supporting elements: not considered individually in Cycle 1: 2013 status: supports good current 

status; supports good predicted 2015 status 

Hydrological regime 

Cycle 1: 

Not assessed individually 

Sections 3.6.4.68 to 3.6.4.78 of the updated WFD Assessment Report (v2) (TLSB, 2014) 

assessed the effect of the Project on the hydromorphological quality elements on the 

Neath estuary water body, against the baseline status that the hydromorphological 
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Cycle 2: 

supports good 

conditions were at ‘supports good’ status and concluded that the Project would not 

compromise the future achievement of the objective or cause a reduction in status. 

 

The updated WFD Assessment Report (v2) (TLSB, 2014) considered the potential effects 

on hydromorphological supporting elements which it is considered would encompass 

‘hydrological regime’. However, TLSB would welcome further clarification of the new 

quality element ‘hydrological regime’.  

Flow 

Cycle 1: 

Not assessed individually 

Cycle 2: 

Pass 

No. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion on Freshwater flow 

quality element in this water body: 

No potential effect on freshwater flow – no works within the water body that would affect 

flow of water down the river – Screened out. 

Chemical status: 

No further assessment of chemical status required. Updated WFD Assessment Report (v2) (TLSB, 2014) conclusion 

on Chemical status and all encompassed quality elements in this water body: 

No project effect - no discharge of priority substances as a result of the Project - Screened out 

Mitigation measures 

 

No mitigation measures were reported in Cycle 1 as the water body was at good 

potential and so none were required. At Cycle 2 the water body is at moderate 

potential and so mitigation measures would be necessary for the water body to 

achieve good potential: 

 

Navigation, ports and harbours use 

 Modify channel (not in place) - the Project will not inhibit the future 

implementation of modifications to the channel within this water body. 

 Modify structure (not in place) - the Project will not inhibit the future 

implementation of modifications to any structures within this water body. 

 Flow manipulation (not in place) - the Project will not inhibit the future 

implementation of measures to control flow within this water body. 

 Remove obsolete structure (in place) – the Project will not require the addition 

of structures within this water body. 

 Dredging disposal strategy (in place) – the Project will not require the 

alteration of any dredging or disposal programme within this water body. 
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 Reduce impact of dredging (in place) - the Project will not require the 

alteration of any dredging or disposal programme within this water body. 

 Reduce sediment resuspension (in place) - the Project will not require the 

alteration of any dredging or disposal programme within this water body. 

 Retime dredging or disposal (in place) - the Project will not require the 

alteration of any dredging or disposal programme within this water body. 

 Sediment management (in place) - the Project will not require the alteration of 

any dredging or disposal programme within this water body. 

 Dredge disposal site selection (in place) - the Project will not require the 

alteration of any dredging or disposal programme within this water body. 

 Manage disturbance (in place) - the Project will not require the alteration of 

any dredging or disposal programme within this water body. 

 Modify vessel design (in place) - the Project will not require the alteration of 

any dredging or disposal programme within this water body and so access for 

modified vessels will be maintained. 

Vessel management (in place) – the Project will not require the alteration of the timing 

or frequency of vessel movements within this water body. 

GB541005800600 Afan Estuary 

Including Docks 

heavily modified water body 

Cycle 1: 

Overall status: good potential 

Overall status objective: good potential by 2021 

Specific status objective: good ecological potential by 2021; 

Cycle 2: 

Overall status: moderate potential (moderate ecological potential, good chemical potential; failing element/s: hydro 

and mitigation assessment) 

Overall status objective: good potential by 2021 

Specific status objective: good ecological potential by 2021; good chemical potential by 2015 

 

The Afan Estuary water body is included in Table 3.1 of the updated WFD Assessment Report (v2) (TLSB, 2014) .As 

stated in Section 3.3, paragraph 3.3.0.3, “For all the other water bodies listed in Table 3.1 it has been determined and 

agreed with NRW that the only quality element that the Project has the potential to affect is the ‘fish’ quality element, and 

within this element, only the migratory fish component should be assessed.” As such no further assessment is considered 
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to be required for this water body, other than for migratory fish, which is discussed in Sections 3 - 6 of this Addendum. 

There are no elements of the Project located within the Afan Estuary water body. 

 

Groundwater water bodies 

GB41002G201000 Swansea 

Carboniferous 

Coal Measures 

Cycle 1: 

2013 status: Poor – poor chemical status (general chemical test and impact on surface waters) 

Overall status objective – good by 2027 

Specific status objective - Good Quantitative Status by 2015, Good Chemical Status by 2027 

Cycle 2: 

Overall status: poor 

Overall status objective: poor by 2015 

Specific status objective: poor chemical status by 2015 

General Chemical Test 

(chemical) 

Cycle 1: 

Poor status 

Cycle 2: 

Good status 

The conclusion of the updated WFD Assessment Report (v2) (TLSB, 2014) (paragraph 

3.6.6.7 and 3.3.6.8) was that it is considered that the Project will not have a significant 

non-temporary effect on the status of one or more WFD parameters at water body level 

and will not cause deterioration in the status of the Swansea Carboniferous Coal 

Measures water body, or compromise the future achievement of the objectives in 

relation to saline intrusion. No further assessment is therefore required.  
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 The Tawe Estuary – below barrage including docks transitional water body 

Introduction 

2.3.1 In response to queries raised by NRW(PS) in June 2016 (see Appendix A), further 

information has been provided within this Section in relation to the potential 

effects of the Project on the Tawe Estuary – below the barrage including docks 

transitional water body (GB541005900900). It should be noted that there are no 

works associated with the Project located within this water body and no dredging 

will be undertaken by TLSB within this water body. It should be noted that as 

required by DCO Requirement 24, TLSB have prepared a dredging disposal 

strategy which will be implemented for any dredging activities that are associated 

with the Project, although these will be elsewhere. 

2.3.2 As identified in Table 2.2, this water body is designated as a heavily modified water 

body for flood protection use and navigation, ports and harbours use. Cycle 2 

classification data identify that the water body was at moderate status due to zinc 

and mitigation measures assessment. As identified in Table 2.2, TLSB do not 

consider that the Project will cause a deterioration of the status of the water body, 

nor jeopardise the attainment of good ecological potential and good surface water 

chemical status.  

2.3.3 This section presents further evidence to support this conclusion specifically in 

relation to queries regarding the potential effects of increased sedimentation as a 

result of the Project and a subsequent requirement to alter dredging regimes 

which would be at conflict with the mitigation measures identified for the water 

body. 

Licenced dredging activities within or immediately upstream of the water body 

2.3.4 Dredging within the water body is currently undertaken to maintain navigation in 

the Swansea Port Approach Channel by Associated British Ports (ABP). In addition, 

injection dredging is undertaken immediately upstream of the water body in the 

River Tawe, by the City and County of Swansea in the Swansea Yacht & Sub Aqua 

Club (SYSAC) moorings located between the River Tawe Barrage and the Sail Bridge 

walkway. 

Swansea Port Approach Channel Dredging  

2.3.5 ABP dredge the Swansea Port Approach Channel for navigational purposes and 

disposal of the dredgings is currently carried out under marine licence no. 

DML1635. The current licence is valid from 23 December 2016 to 22 December 

2019 and covers disposal of dredgings to the Swansea Bay Outer LU130 deposit 

ground from an area within the water body as set out below and in Figure 2.2: 

 51034.17N 03056.90W 

 51034.18N 03057.02W 

 51036.92N 03055.80W 

 51036.82N 03055.30W 
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 Area covered under Licence DML1635 

2.3.6 The licence holder or any operator or contractor, acting on their behalf under the 

licence, is permitted to deposit a quantity of maintenance dredgings from the 

Swansea Port Approach Channel not exceeding 999,999 tonnes per year 

comprised of 65% silt, 15% clay and 20% sand3. ABP advise (ABP personal 

                                                           
3 Note: this is the maximum annual amount specified for Swansea Bay Port Approach Channel only within Licence 

DML1635. Additional maximum annual amounts are specified for other dredging areas within Swansea Bay e.g. 

Port Talbot Harbour and Channel i.e. 3,100,000 tonnes per year under Licence DML1630 
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communication, May 2015) that this ratio has been based on CEFAS sampling and 

on board sampling during historical dredging carried out within the Approach 

Channel. 

2.3.7 Appendix A provides an overview of the annual returns submitted by ABP to CEFAS 

in relation to disposal of material from the dredging of the Swansea Port Approach 

Channel between the years 2008 – 2016. The maximum amount dredged within a 

year interval was 965,117 tonnes, with the average for the 9 year data set being 

245,841 tonnes. The average amount deposited is well below the maximum 

stipulated within the current licence (999,999 tonnes). No data are available for the 

types of material deposited. 

County and City of Swansea (CCSC) dredging in the water body immediately 

upstream  

2.3.8 CCSC has commissioned maintenance dredging upstream of the Tawe Barrage in 

January 2008, February/March 2009; January 2011; January 2013 and January 2015. 

The most recent licence for the dredging, for which data is readily available (granted 

on the 6 November 2012 and valid between 1 January 2013, to midnight 28 

February 2015), allowed water injection dredging of a quantity not exceeding 

20,000 tonnes every two years. The dredging was undertaken in the vicinity of the 

Swansea Yacht and Sub Aqua Club (SYSAC) moorings and near the fishing 

pontoons to the south west of the marina upstream of the Tawe Barrage. Water 

injection dredging involves large volumes of low pressure water being forced into 

the sediments on the seabed. The injected water fluidises the sediments which 

then flow as a dense fluid (density current) via natural seabed gradients towards 

lower bed levels. During dredging the penstocks of the lock were left fully open in 

order to create a constant bed flow, during ebb tides, in the vicinity of the lock. The 

purpose being for the hydraulic flow through the penstocks discharge to create a 

continuous flow at seabed level, with the aim being to draw the fluid mud out of 

the upstream depression and discharge it into the downstream river flow, and 

hence away from the site (Anthony D Bates Partnership (ADBP) LLP, City & County 

of Swansea, SYSAC Marina Maintenance Dredging Report (March 2015)). 

2.3.9 The marine licence conditions also required a pre and post-dredge hydrographic 

survey of the dredging area and any adjacent areas of the river bed likely to be 

affected by the dredging operations no later than two weeks after the dredging 

operation has been completed. This involved surveys of the area up and 

downstream of the Tawe Barrage and thus included an area of the Tawe - below 

barrage including docks transitional water body. The output of the hydrographic 

surveys illustrating the differences between the before and after hydrographic 

surveys upstream and downstream of the barrage are included in Appendix A. 

2.3.10 Figure 2.3 (Chart 10) within Appendix A illustrates the amount of erosion and 

accretion that occurred in the Tawe estuary downstream of the barrage between 

the pre-dredge and post-dredge survey for the 2015 dredging campaign. 

Reporting of the findings within the Tawe – below barrage including docks 

transitional water body states:  
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“It can be seen that there was very little erosion in this area between the surveys but there 

was some accretion. In volumetric terms this equates to the following: 

Deposition in Downstream Area 7,374m³ 

Erosion in Downstream Area 3,034m³ 

Net Volume change 4,440m³ 

This net volume increase is less than the amount of material (11,467m³) that was 

calculated to have exited the penstocks during the dredging activity. Chart 10 shows an 

area of erosion in the old ferry berth in line with the deeper channel to the lock gates 

suggesting that the marina dredging may have a minor erosional effect in this particular 

area. Deposition in other areas was generally low. It is possible that some of the net 

accretion can be attributed to the marina dredging activity however the natural 

sedimentation rate in this area has already been assessed as being in the region of 

2,600m³/month. Therefore, it is more than likely that the largest proportion of the 

accretion in the downstream area is by natural processes and not as a result of the 

marina dredging.” (ADPB, 2015). 

2.3.11 These findings indicate that within the Tawe Estuary – below barrage including 

docks transitional water body, deposition of material over a year will arise primarily 

from natural processes, with occasional higher levels during the injection dredging 

process (every two years). 

Project sedimentation assessment 

2.3.12 The baseline coastal processes model used by ABPmer within the Project 

Environmental Statement (ES) (TLSB, 2014a) to predict deposition of material was 

calibrated to the known deposition rates within the Port Talbot Approach Channel. 

The annual dredging returns reported by ABP for the years 2007 - 2012 were 

divided into winter and summer periods, and by spring and neap tides, and the 

average and maximum siltation within the Port Talbot Approach Channel was 

calculated for each scenario. The modelled values were then compared against the 

average and maximum measured values and an average ratio was applied to scale 

the model output to the measured data. The measured data from the annual 

returns from the Swansea Port Approach Channel (for the years 2010 – 2012) were 

then used to validate the coastal processes model.  

2.3.13 This scaling process is based on the total annual dredge returns, which will include 

all dredged material (i.e. silt, sand and clay). It is noted that the data for dredged 

material from the Port Talbot Approach Channel used in the scaling process are 

comprised almost entirely of silt with a median grain size of around 10 µm, 

although the information from ABP indicates that a relatively small amount of sand 

will, from time to time be required to be removed from just outside the Port Talbot 

harbour entrance. As noted above, ABP advise (ABP, personal communication May 

2017) that the composition of material submitted to NRW in 2016 for renewal of 

the licence for Swansea Port Approach Channel (i.e. 65% silt, 15% clay and 20% 
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sand) are based on CEFAS sampling and sampling on board the dredgers when 

doing the dredge campaigns.  

2.3.14 The lagoon was then included within the coastal processes model to calculate the 

changes in total deposition rates (comprising silt, sand and clay) resulting from the 

operation of the Project in different conditions. As can be seen from Figures 2.4 – 

2.6 (Appendix A), (enlarged extracts from figures 6.50, 6.51 and 6.52 of the ES), 

during calm conditions there is predicted to be no increased sediment deposition 

within the Tawe Estuary below barrage including the docks transitional water body. 

During a 10 in 1 year storm event, between 0.2 and 0.5mm of additional material 

is predicted to be deposited over approximately 0.17ha (0.18% of the water body 

(93hectare)), and during a 1 in 20 year storm event, between 0.2 and 1.0mm of 

additional material is predicted to be deposited over approximately 0.84ha (0.90% 

of the water body). The deposition of material which occurs under the latter two 

weather conditions, is predicted to be at the seaward extent of the water body, 

adjacent to the Ports' Eastern Breakwater. This predicted deposition is within ABP 

dredging area and is not within areas maintained by CCSC. 

2.3.15 Over a full year, on average (on a precautionary basis taking the 10 in 1 year event 

as the average condition as presented within the ES), it is predicted that an increase 

in bed depth of 0.2m may occur over approximately 0.17ha of the Tawe Estuary 

water body (0.18% of the total area), resulting in a potential increase in volume of 

deposited material (silt, clay and sand) of around 400m3. This is a low level of 

increase when compared to the average annual dredge of the whole Swansea Port 

Approach Channel of approximately 192,300m3 and is unlikely to be detectable 

within natural variation. As such the average annual dredge of the Tawe Estuary 

section of the Approach Channel of approximately 23,000m3 (based on the total 

volumes dredged from the Swansea Port Approach Channel and the area affected 

within the Tawe Estuary water body), is not anticipated to result in the need for a 

change to the current dredging disposal licence conditions within the water body. 

It is noted that the data submitted in the updated WFD Assessment Report (v2) 

(TLSB, 2014) (reproduced in Table 2.3) of an increase in dredging from 20 – 34% 

was for the entire area covered by the licence for the Swansea Port Approach 

Channel (Figure 2.2), of which approximately 90% sits within the adjacent Swansea 

Bay coastal water body for which an Article 4.7 assessment is required. 

 Predicted annual change in sedimentation volumes within the Swansea Port 

Approach Channel, and the potential impact on maintenance dredging (Table 

6.18 from ES Chapter 6 and updated WFD Assessment Report (v2)). 

Location 
Existing Annual Volume 

Dredged (m3) 

Potential Increase in Annual Sediment 

Volume (m3) 

(% increase above existing average dredge 

volume) 

Minimum Mean Maximum 

Swansea – Approach 

Channel 
192,300 

39,000 

(20%) 

52,000 

(27%) 

65,000 

(34%) 
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2.3.16 To conclude, the volumes/depths of silt, sands and clays resulting from the 

operation of the Project are considered likely to be imperceptible within the 

baseline deposition of material in the system which is removed by the current 

maintenance dredging programme within the water body. In terms of less frequent 

larger storms, depending on their prevailing direction, these can cause higher 

levels of deposition of material within the Tawe estuary and Swansea Port 

Approach Channel. However, the lagoon is predicted to only add between 0.2 and 

1.0mm depth of material in such a 1 in 20 year storm event over a small area of 

the Tawe estuary (0.90%). Again this level would be imperceptible within any 

dredging that ABP would be undertaking under the provisions of their disposal 

licence.  

2.3.17 In addition to the levels of sediment predicted to be imperceptible within the 

baseline deposition of material in the system, the deposition resulting from the 

Project has been considered in relation to the thresholds for hydromorphology in 

the Clearing the Waters for All Guidance (https://www.gov.uk/guidance/water-

framework-directive-assessment-estuarine-and-coastal-waters; accessed May 

2017). These thresholds are in-line with the scoping criteria for detailed compliance 

assessment within the NRW internal guidance document (OGN72, NRW 2017)4. 

Overall, the area of predicted increased deposition under all conditions does not 

impact the hydromorphology of a water body at high status (the Tawe Estuary 

waterbody is currently at moderate potential). The level of deposition resulting 

from the Project, will not have a significant impact on the hydromorphology of the 

Tawe Estuary water body. Similarly, the area of predicted increased deposition 

within the water body in all conditions (over a full year or in storm conditions) is 

well below any scoping threshold (1% of the area of the water body or 0.5km2) 

required for subsequent consideration of biological habitats under the Clearing 

the Waters for All guidance.  

2.3.18 It is therefore considered based on the assessment of the potential effects of 

sedimentation resulting from the Project, a review of the scoping thresholds in 

relation to the Clearing the Waters for All guidance, and the current status of the 

water body with the existing dredging programme that the Project will not result in 

a deterioration of the status of the Tawe Estuary – below barrage including docks 

transitional water body nor jeopardise the attainment of good ecological potential 

and good surface water chemical status.  

2.3.19 It is also considered that the level of deposition within the water body will not 

require a change to the dredging practices carried out within the Swansea Port 

Approach Channel. As such, the Project will not inhibit the implementation of any 

of the ‘not in place’ mitigation measures listed for this water body in terms of flood 

protection and navigation (i.e. dredge disposal strategy and vessel management). 

                                                           
4 “If the physical footprint of the activity is greater than 1% of the area of a surface water body or greater than 

0.5km², then it should be scoped in for hydromorphology and biological habitats and progress to the detailed 

compliance assessment. The physical footprint of activities carried out with transitional and coastal water bodies 

- including dredge related activities; is calculated as 1.5x the dredged area. Also include hydromorphology in the 

detailed assessment if the water body is heavily modified.” 

https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters
https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters
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The low level of deposition will be imperceptible within the natural variation of the 

baseline deposition of material in this water body (as indicated through the surveys 

carried out in support of the licence for injection dredging the SYSAC moorings 

area) and it will not require additional separate dredging campaigns. As such, any 

future mitigation strategy for the heavily modified water body can be implemented 

on the basis of the current disposal licences for this water body. Vessel 

management will also be uninhibited. 

2.3.20 The level of deposition within the water body resulting from the Project will also 

not affect any of the ‘in place’ mitigation measures listed for this water body, as 

there will be no requirement for a change to the existing disposal licences which 

currently incorporates the specified ‘in place’ mitigation measures. 

2.3.21 As noted above, to minimise any deposition resulting from dredging associated 

with the Project, all works will be carried out in accordance with the dredging 

disposal strategy prepared under DCO Requirement 24.  

 Mitigation for water bodies potentially at risk of deterioration 

2.4.1 From the review of Cycle 2 data, the only WFD water body potentially at risk of 

deterioration is the Swansea Bay coastal water body in relation to the benthic 

invertebrate and supporting hydromorphological conditions quality elements. 

Appendix B presents mitigation TLSB will implement in the Swansea Bay coastal 

water body to minimise the potential effects of the Project on these quality 

elements.  

2.4.2 As identified in the 2014 updated WFD Assessment Report (v2) (TLSB, 2014), there 

is no mitigation that is considered to be technically feasible, without 

disproportionate cost, that could be implemented within the Swansea Bay coastal 

water body to completely remove the potential risk of deterioration in relation to 

the benthic invertebrate and supporting hydromorphological conditions quality 

elements.  

 Water bodies potentially at risk of deterioration to be considered under 

Article 4.7 of the Water Framework Directive 

2.5.1 In 2015, the Court of Justice of the European Union provided a Judgment in the 

Case C-461/13 Bund für Umwelt und Naturschutz Deutschland eV v 

Bundesrepublik Deutschland. This stated that: 

“The Court accordingly states in reply to the Bundesverwaltungsgericht that the Member 

States are required — unless a derogation provided for by the directive is granted — to 

refuse authorisation for an individual project where it may cause a deterioration of the 

status of a body of surface water or where it jeopardises the attainment of good surface 

water status or of good ecological potential and good surface water chemical status by 

the date laid down by the directive.” 

2.5.2 From the assessments carried out as set out in Section 2, TLSB consider that the 

Swansea Bay coastal water body may be risk of deterioration for the benthic 
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invertebrate and supporting hydromorphological quality elements as a result of 

the Project. No other coastal, transitional, river or groundwater WFD water body is 

considered to be at risk of deterioration as a result of the Project (for consideration 

of the fish quality element in river and transitional water bodies see Sections 3 - 6) 

and nor will the Project result in failure to achieve good status/potential. 

Information to support consideration of the Project under Article 4.7 for Swansea 

Bay coastal water body is provided to the decision maker in a separate report 

(TLSB, 2017a). 
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 TLSB and the Western Wales RBMP Cycle 2 – fish quality 

element assessment overview 

 Introduction 

3.1.1 The direct impacts of the Project on fish will occur in the Swansea Bay coastal water 

body as set out in the ES and the updated WFD Assessment Report (v2) (TLSB, 

2014). The fish quality element requires consideration for transitional, river and 

lake water bodies only. The fish quality element is not considered under the WFD 

in coastal or groundwater water bodies, and there are no lake water bodies 

hydrologically connected to Swansea Bay or upstream of a natural barrier to 

migratory fish in Swansea Bay. As such, coastal, groundwater and lake water bodies 

have been screened out of the assessment.  

3.1.2 It has been agreed with NRW(TE) that impacts on fish species used to assess the 

impacts of the Project will be limited to those species that are either diadromous 

migrants or marine/coastal species that may spend part of their life history within 

or passing through Swansea Bay. Species that spend their entire life history in 

estuaries or freshwater, or in deeper marine waters, are not considered to be 

impacted upon. 

3.1.3 A methodology was set out in Section 3.6.1 (3.6.1.17 – 3.6.1.22) of the updated 

WFD Assessment Report (v2) (TLSB, 2014) for consideration of migratory fish. This 

methodology was as follows: 

“Fish quality element assessment approach 

The Swansea Bay region is known to support a number of diadromous (migratory) fish 

species. These species are all priority species of conservation importance under 

European legislation and of relevance to this WFD assessment. 

Spawning populations of Atlantic salmon (Salmo salar), sea trout (Salmo trutta) and 

European eel (Anguilla anguilla) are regularly recorded in Swansea Bay and connected 

water bodies. Twaite shad (Alosa fallax), though caught in the Bay, are not known to 

have any local spawning populations.  

There is no evidence to indicate the extent of sea lamprey (Petromyzon marinus) or river 

lamprey (Lampetra fluviatilis) spawning in any of the rivers flowing into Swansea Bay. 

Fishery surveys by NRW (previously Environment Agency) undertaken between 2001 and 

2012 indicate that ammocoetes (juvenile lamprey) were found within all rivers at low 

densities, with exception of the River Afan. Spawning of river lamprey is observed by the 

Environment Agency on an annual basis on most rivers entering Swansea Bay (Evans, 

H., pers. comm., 15th February 2013). Sea lamprey have also been seen spawning in 

low numbers at the mouth of the River Neath (2 pairs seen in 2011). 

Anadromous fish populations experience significant natural inter-annual variation, 

dominated by super-regional influences (Harris & Milner, 2004; Tesch, 2003). Marine 

mortality is often significant, and is thought to represent an important determinant of 
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low adult return rates (Aas et al., 2011). The population of anadromous fish (migrate to 

freshwater to spawn) within the River Tawe is prone to natural fluctuation, this is 

reflected in the number of fish declared by rod fishermen during yearly catch return data 

(Environment Agency, n.d.); numbers of anadromous fish returning to the Rivers Neath 

and Afan also fluctuate yearly.  

Chapter 9: Fish, including Recreational and Commercial Fisheries of the Environmental 

Statement concludes that the key rivers of interest for the impact of the project on 

migratory fish are the Rivers Tawe and Neath. The rivers enter the Bay just outside the 

western and eastern landfalls of the Lagoon seawalls respectively. A detailed assessment 

of the potential effects of the Project on the Tawe and Neath has been undertaken for 

the Tawe Estuary and Neath Estuary water bodies respectively. It follows that any 

impacts identified for these water bodies would be relevant for the upstream water 

bodies of each river identified in Table 3.1.  

The likely effect of the Project on the populations of migratory species of salmon, eel and 

lamprey within Swansea Bay, such as the Kenfig and the Afan and other water bodies 

entering the Bay as defined in Table 3.1 has been assessed as minimal within Chapter 9 

of the ES. However, all water bodies have been incorporated within the Stage 5 

assessment for completeness. It should be noted, that the limited hydrological 

connectivity between Swansea Bay and the Neath and Tennant canal (and thus Crymlyn 

Brook) and information available for fish species present suggest that these 

watercourses are not important for migratory fish.” 

3.1.4 The conclusion to the updated WFD Assessment Report (v2) (TLSB, 2014), which 

the SoS considered in granting the DCO, was that the Project would not result in 

deterioration of the fish quality element (specifically migratory fish) status of any 

potentially affected water bodies and of particular consideration the Rivers Tawe 

or Neath, their associated water bodies or their transitional waters on a non-

temporary basis.  

3.1.5 Since the determination of the Project for the DCO, as part of the marine licence 

application process, NRW(PS) have advised that TLSB should further consider the 

effects of the Project on individual river and transitional water bodies specifically, 

as opposed to the methods set out above within the updated WFD Assessment 

Report (v2) (TLSB, 2014). Discussions have been ongoing since 2015, between TLSB 

and NRW(TE) in relation to identifying a suitable approach.  

3.1.6 The current WFD UKTAG tools for transitional (Transitional Fish Classification Index 

(TFCI) (WFD-UKTAG, 2009; WFD-UKTAG, 2014)) and river water bodies (Fisheries 

Classification Scheme 2 (FCS2) (WFD-UKTAG, 2008), further described in SNIFFER 

(2011) are used by NRW(TE) to classify relevant water bodies in terms of the fish 

biological quality element as part of the RBMP process. It is noted that the 

transitional water bodies hydrologically connected to Swansea Bay have not been 

classified for the fish quality element previously.  

3.1.7 These tools consider specific fish species relevant for transitional and river water 

bodies and in relation to river water bodies, a geographic information system 
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dataset which sets parameters for each individual water body. It is noted that both 

tools have limitations to their accuracy in terms of definitive classifications in an 

individual water body and their potential use to identify a specific source of 

deterioration, e.g.: 

 Fish monitoring data (electrofishing) for WFD classification within rivers is not 

collected in all the individual water bodies and thus could be either 

upstream or downstream of a specific water body. The surveys comprise 

short electrofishing surveys within a number of river water bodies (not all 

individual river water bodies within a catchment) conducted around once 

every RBMP cycle (every 6 years). Thus, only a snapshot of the condition of 

the water body at that time/on that day is taken. Additionally, the mobile 

nature of the receptor under consideration and the natural variability of 

diadromous fish stock populations within the rivers, means that it is likely 

that future monitoring of the fish quality element in these river water bodies 

will show substantial fluctuation (independent from any effects of the 

Project). Such variation may depend on biological factors such as where the 

fish are residing within each particular water body on the day of survey, the 

year-class strength of the population in that year and even susceptibility to 

capture as a result of water levels and operator experience; 

 The GIS dataset used to establish the reference conditions for the FCS2 tool 

has not been ground-truthed and is based on an inference habitat quality 

from stream width and altitude from 1:50,000 scale mapping. The reference 

conditions at each location within the GIS dataset are also extrapolated from 

a selected number of rivers/streams in the UK; and 

 Sampling for transitional water bodies has not been conducted to date in 

the Tawe, Neath or Afan estuaries and therefore there is limited data in 

which to use for classifying these water bodies. Where it is undertaken, then 

it should be carried out bi-annually (spring & autumn), or annually; if only 

annual surveys are conducted, then these should take place during autumn 

(September – October inclusive). Conducting surveys at this frequency may 

mean some seasonal trends are not captured within the assemblage and 

thus within the classification status of the water body. 

3.1.8 As such, although NRW use these tools and supporting monitoring approaches to 

provide an understanding of the likely status of an individual river or transitional 

water body, it would not be possible to identify a single source of any deterioration 

indicated in a water body, such as the Project, given the variability and limitations 

of the classification process described above. TLSB do not consider that it would 

be appropriate or technically feasible without disproportionate cost to develop a 

robust monitoring approach that could enable the existing tools to be used to 

identify a source of any potential deterioration in an individual water body.  

3.1.9 It has been agreed between TLSB and NRW(TE) that the use of the WFD UKTAG 

FCS2 is not a suitable method for screening river water bodies as it is unable to 

specifically assess the effects of a coastal project.  As noted above, the FCS2 and 

TFCI tools are used by NRW for water body classification purposes and as such, 
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they will only enable indication of a deterioration of status (noting the limitations 

given above), but not the source of the deterioration. There is therefore no 

evidenced based methodology with an appropriate monitoring data set available 

for the Project that can be used and validated for screening and subsequent 

impact assessment. This has been raised as a priority research and development 

area from the Call for Evidence process undertaken by Offshore Renewables Joint 

Industry Programme Ocean Energy (ORJIP OE) in 2016. (ORJIP OE and NERC, 2017) 

under the heading ‘Tools or models to assess how impacts on diadromous fish in 

the marine environment translate to impacts to stock and WFD status of migratory 

fish upstream in freshwater catchment’. 

3.1.10 TLSB do, however, consider that the theory behind the classification tools can be 

used to inform the view of whether there may be a risk of deterioration within 

transitional and river water bodies using the determined impacts of the Project, as 

set out in Section 6.  

3.1.11 As there is currently no fully suitable methodology, TLSB have developed an 

approach for the specific assessment of the Project as set out in detail below, 

based on outline discussions with NRW(TE). As TLSB do not have access to the 

classification tools used by NRW, fish monitoring data within transitional water 

bodies and a full understanding of the validation and calibration for each river 

water body, the approach presented details the assumptions used.  

3.1.12 The approach consists of three key steps which are presented in the following 

Sections of this report: 

 Step 1: screening of relevant WFD transitional and river water bodies 

hydrologically connected to Swansea Bay (namely within the Tawe, Neath 

and Afan catchments) based on the likely presence of relevant WFD species 

that may be affected by the Project (Section 4); 

 Step 2: the predicted impacts of the Project on relevant WFD fish species 

as a result of their interactions with the turbines within Swansea Bay prior 

to mitigation (Section 5); and 

 Step 3: the predicted effects of the Project on the status of WFD 

transitional and river water bodies and the potential to achieve good status 

or potential5 (Section 6).  

                                                           
5 Good potential rather than status for Heavily Modified Water bodies 
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 Step 1: Screening of WFD river and transitional water bodies 

 Introduction 

4.1.1 This Section sets out the approach taken to identify river (Section 4.2) and 

transitional (Section 4.3) water bodies, hydrologically connected to Swansea Bay, 

that have been classified under the WFD for fish that may potentially be affected 

by the Project.  

 WFD river water bodies – screening  

4.2.1 As identified above, fish are assessed as a quality element in WFD river water 

bodies, and each water body is classified using the FCS2 (WFD-UKTAG, 2008), 

further described in SNIFFER (2011). 

4.2.2 WFD water body classification through the FCS2 tool for the river fish quality 

element is based on the 23 most prevalent fish species in England and Wales as 

set out in Table 4.1. The species are classified based on their tolerance to 

environmental disturbance established for modelling purposes by UKTAG (UKTAG, 

2008). Of these species, impacts on Atlantic salmon (Salmo salar), sea trout (Salmo 

trutta), river lamprey (Lampetra fluviatilis), sea lamprey (Petromyzon marinus) and 

European eel (Anguilla Anguilla) have been assessed for the Project, as they have 

marine life stages and as such have potential to come in contact with the Project. 

These species fall under the following categories for the FCS2 tool: 

 Salmon; 

 Trout (resident brown trout and anadromous sea trout - noting that 

impacts will be on sea trout only and not on the resident brown trout 

population and WFD monitoring conducted by (NRW does not distinguish 

between catches of resident brown trout or anadromous sea trout); 

 Eel; and  

 Lamprey (brook lamprey, river lamprey and sea lamprey - noting that 

impacts will be on river lamprey and sea lamprey only and not on the 

resident brook lamprey population and WFD monitoring conducted by 

NRW does not distinguish between catches of river lamprey, sea lamprey 

or brook lamprey). 

 WFD Indicator River Fish Species (fish assessed for the Project in bold and 

underlined) 

Low tolerance  Medium tolerance High tolerance 

Salmon (Salmo salar) Stone loach (Barbatula 

barbatula) 

Roach (Rutilus rutilus)  

Lamprey (Lampetra planeri, 

Lampetra fluviatilis, 

Petromyzon marinus) 

Barbel (Barbus barbus) Bleak (Alburnus alburnus) 

Brown and sea trout (Salmo 

trutta) 

Spined loach (Cobitis taenia) Bream (Abramis brama) 
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Low tolerance  Medium tolerance High tolerance 

Grayling (Thymallus 

thymallus) 

Pike (Esox lucius) Eel (Anguilla anguilla) 

Bullhead (Cottus gobio) Gudgeon (Gobio gobio) Common carp (Cyprinus carpio) 

Ruffe (Gymnocephalus cernuus) 3-spined stickleback 

(Gasterosteus aculeatus) 

Chub (Leuciscus cephalus) Perch (Perca fluviatilis) 

Dace (Leuciscus leuciscus) Tench (Tinca tinca) 

Minnow (Phoxinus phoxinus) 

Rudd (Scardinius 

erythrophthalmus) 

 

4.2.3 In 2014, NRW(TE) provided a list of water bodies within the Afan, Neath and Tawe 

catchments for consideration under WFD due to their hydrological connection with 

Swansea Bay. Further information has been provided by NRW(TE) on the 17 

October 2016 and the 3 November 2016 which included reasons for screening 

water bodies ‘in’ or ‘out’ of WFD assessment (see Table 4.2 in Appendix C for further 

details). Key to this screening process was the recognition that potential impacts 

on other migratory fish species, each of which contributes to the overall fish status 

of a water body, have not been considered, although it is recognised that an effect 

on any of these species could lead to a risk of deterioration within a water body. 

NRW advised that they considered that salmon records should be the basis for 

screening, as it was considered that they will allow the most robust determination 

process given the lack of an established methodology. This was noted as being a 

result of “problems around distinguishing migrant and non-migrant populations of 

trout and lamprey” (NRW(TE) personal communication via email). NRW(TE) also 

included water bodies as being screened ‘in’, where there are no records of salmon, 

but the presence of eel had been identified.  

4.2.4 TLSB undertook a review of available water body data, including information within 

the Cycle 2 RBMP (2016), data provided by NRW(TE), and site visits carried out in 

autumn 2016 by TLSB to further screen the list of water bodies based on the 

following key principles: 

 Salmon, as diadromous migrants that pass through Swansea Bay, are 

currently present, or expected to be present in future, based on records of 

salmon presence, or where the current absence of salmon is due to 

artificial barriers to migration. Having considered the advice of NRW(TE), 

TLSB has focused on salmon for the following reasons: first, as salmon are 

more adept at accessing upper reaches of the catchment than, for 

example, eels and lamprey, and so would have the largest geographical 

range in the catchment; and secondly, because the WFD monitoring does 

not distinguish between resident brown trout and diadromous sea trout, 

nor between brook, river and sea lamprey so these individuals, if present, 

may be part of a freshwater resident population not at risk from the 

Project; 
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 Access to water bodies by salmon is not prevented by natural barriers to 

migration and where water bodies are considered to be of a sufficient size 

to support salmon.  

 Main river water bodies are screened in on the basis that, even if there are 

no records of salmon in these water bodies, they are migratory corridors 

and salmon will utilise them to access water bodies upstream. (Note: 

transitional water bodies are considered in Section 4.3); and 

 The recorded presence of eels. 

4.2.5 Table 4.2 (Appendix C) presents full details of the rationale of the screening process 

for each water body. 

4.2.6 Table 4.3 presents the outcome of the screening process and sets out which water 

bodies TLSB consider should be examined in relation to the potential effects of the 

TLSB Project on individual migratory species relevant for WFD, namely salmon, sea 

trout, river lamprey and eel. Section 5 identifies the potential impacts of the Project 

on these species in the Tawe, Afan and Neath catchments. Section 6 then examines 

the potential effects of TLSB on the individual WFD river water bodies screened 

into the assessment as listed in Table 4.3. 

 List of river water bodies screened ‘in’ by NRW and subsequently reviewed by 

TLSB (Further information provided in Table 4.2, Appendix C). 

Catchment Water body ID Water body name 
Water body 

type 

Afan 

GB110058026100 Ffrwd Wyllt - headwaters to tidal limit River 

GB110058026110 Afan - confluence with Pelenna to tidal limit River 

GB110058026120 Afan - headwaters to confluence with Corrwg River 

GB110058026130 
Afan - conf with Corrwg to confluence with 

Pelenna 
River 

GB110058026140 Pelenna - headwaters to confluence with Afan River 

GB110058026150 Corrwg - headwaters to confluence with Afan River 

Neath 

GB110058026350 
Baglan Brook - headwaters to conf with River 

Neath 
River 

GB110058026380 Clydach Brook - HW to conf with River Neath River 

GB110058026390 Clydach - headwaters to conf with River Neath River 

GB110058032320 Sychryd - headwaters to confluence with Mellte River 

GB110058032350 
Mellte - Llia/Dringarth conf to conf with Nedd 

Fechan 
River 

GB110058032370 Pyrddin - headwaters to conf with Nedd Fechan River 

GB110058032390 Hepste - headwaters to confluence with Mellte River 

GB110058032400 Nedd Fechan - to conf with Neath River 

GB110058032410 Llia - headwaters to confluence with Mellte River 

GB110058032420 Dringarth -headwaters to confluence with Mellte River 

GB110058032430 Neath - conf with Nedd Fechan and Mellte to TL River 
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Catchment Water body ID Water body name 
Water body 

type 

South 

Gower 

Coastal 

Streams 

GB110059025620 Clyne River - headwaters to tidal limit River 

Tawe 

GB110059025700 Crymlyn Brook - HW to conf with Tennant Canal River 

GB110059025710 Nant y Fendrod - headwaters to conf with Tawe River 

GB110059032170 Tawe - conf with Giedd to confluence with Twrch River 

GB110059032180 Tawe -confluence with Twrch to tidal limit River 

GB110059032181 Cwm Du River 

GB110059032190 
Upper Clydach - headwaters to confluence with 

Tawe 
River 

GB110059032200 
Lower Clydach - headwaters to confluence with 

Tawe 
River 

GB110059032210 Twrch - conf with Nant Gwys to conf with Tawe River 

GB110059032240 Tawe - conf with Nant Llech to conf with Giedd River 

GB110059032250 
Nant Llech - headwaters to confluence with 

Tawe 
River 

GB110059032260 Llynfell - headwaters to confluence with Twrch River 

GB110059032270 Gwys - headwaters to confluence with Twrch River 

GB110059032280 Giedd - headwaters to confluence to Tawe River 

GB110059032290 Twrch - headwaters to confluence with Gwys River 

GB110059032300 Tawe - headwater to confluence with Nant Llech River 

 

 WFD transitional water bodies – screening  

4.3.1 Fish are assessed as a quality element in WFD transitional water bodies, and each 

water body is classified using the Transitional Fish Classification Index (TFCI) (WFD-

UKTAG, 2009; WFD-UKTAG, 2014). Similar to river water bodies, certain fish species 

are considered as metrics of the TFCI. NRW have not classified the transitional 

water bodies in Swansea Bay for the fish quality element and as a result, there are 

no data to understand which species present in Swansea Bay may favour use of 

which of the transitional water bodies. As such, for the purpose of this assessment, 

all transitional water bodies linking Swansea Bay and the Afan, Neath and Tawe 

catchments have been included as they may all contain a similar range and 

abundance of the relevant fish species as Swansea Bay. TLSB has collected data on 

fish species within Swansea Bay from 2013 to 2016 which could be used as proxy 

for fish species that could be expected within the neighbouring estuaries. The 

transitional water bodies screened ‘in’ to the assessment are listed in Table 4.4. 

 Transitional water bodies screened ‘in’ to the WFD compliance assessment 

Catchment Water body ID Water body name Water body type 

Afan GB541005800600 Afan Estuary incl Docks Transitional 

Neath GB541005800700 Neath Estuary Transitional 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 39 

 

Catchment Water body ID Water body name Water body type 

Tawe 
GB541005900900 

Tawe Estuary below barrage incl 

Docks 
Transitional 

GB541005900901 Tawe - Beaufort weir to Barrage Transitional 
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 Step 2: Impacts of the Project on relevant WFD fish species 

within the Afan, Neath and Tawe catchments 

 Introduction 

5.1.1 Impacts on fish resulting from the operation of the Project have been examined in 

detail.  The findings were original reported in the Environmental Statement for the 

Project with various subsequent reports produced through the Examination and 

Marine Licence application process.  The findings used in this WFD assessment are 

based on the finalised figures as reported within the ‘Alternative Fish Impact 

Assessment’ (TLSB, 2016) and ‘Alternative Fish Impact Assessment Addendum 1 – 

Monte Carlo Analysis of Alternative Draw Zone Models’ (TLSB, June 2017b). No 

further details on the approach and methodology used to undertake the fish 

impact assessment are provided in this report. 

5.1.2 Table 5.1 presents the impacts on fish species as a result of turbine encounter and 

injury, relevant for WFD in transitional and river water bodies for the Tawe, Neath 

and Afan catchments from the modelling undertaken and presented to NRW(PS) 

in June 2017. The magnitude of effects predicted for Swansea Bay and the rivers 

Tawe, Neath and Afan are for fish populations that may be in close proximity to the 

Project. Effects further afield are predicted to be significantly lower and would not 

cause any risk of deterioration in water bodies beyond Swansea Bay. 

5.1.3 The impacts presented in Table 5.1 are without the application of any additional 

mitigation, and only consider the embedded mitigation that is integral to the 

Project as detailed within the Mitigation, Monitoring and Offsetting Framework 

(TLSB, 2016a). 
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 Application of predicted TLSB impacts on WFD Fish quality element metric species for river and transitional water bodies 

Species May 2017: 

ADZv.2 

stochastic 

model 

Population 

Impact results 

(Mean (1st-99th 

percentile)) 

PRE-

MITIGATION 

May 2017: ADZv.2 

stochastic model 

Population Impact 

assessment scale 

(assessment based 

on the smallest 

discrete population 

or management 

unit for the species) 

May 2017: species life 

history assessed 

Assessment scale relevant for WFD Fish Quality Element in the 

Tawe, Afan and Neath catchments (river and transitional water 

bodies)? 

River water bodies 

Atlantic 

salmon (Salmo 

salar) 

Tawe: 0.19% 

(0.004%-1.36%) 

Neath: 0.19% 

(0.005-1.31%) 

Afan: 0.09% 

(0.003%-0.60%) 

Local (Tawe, Neath 

and Afan 

populations) 

Leaves river as smolt, 

migrates to Northern 

Atlantic Ocean to feed and 

mature, and then returns 

after either one or more 

winters at sea to spawn 

once in their natal river. 

Yes 

Atlantic salmon are a species that wholly comprise a Fish quality 

element metric species in river water bodies (salmon). Impacts 

predicted on water bodies in Tawe, Neath and Afan rivers. 

 

Sea trout 

(Salmo trutta) 

Tawe: 1.64% 

(0.24%-7.77%) 

Neath: 1.73% 

(0.26%-8.18%) 

Afan: 1.39% 

(0.87%-4.39%) 

Local (Tawe, Neath 

and Afan 

populations) 

Leaves river as smolt, 

resides within the Bristol 

Channel and a part of the 

Celtic Sea for between 3 

months and 2 years, 

before returning to spawn 

in their natal river. Species 

is a repeat spawner, 

Yes 

Sea trout are a species that partly comprise a Fish quality element 

metric species in river water bodies (trout). Impacts predicted on 

water bodies in Tawe, Neath and Afan rivers. The Fish quality 

element metric species (trout) does not distinguish between 

brown trout and sea trout. 
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spawning on up to 7 

occasions, with periods of 

residency within the Bristol 

Channel and a part of the 

Celtic Sea in between 

spawning. 

NRW advice stated, in relation to their methodology for assessing 

risk of deterioration of Swansea Bay WFD water bodies (17th 

October 2016) that “The potential impacts on other migratory fish 

species [trout, lamprey, eel], each of which contributes to the overall 

fish status of a water body, are not considered although risk to any 

could lead to failure to comply with the objectives for the water body. 

This is largely due to the problems around distinguishing migrant and 

non-migrant populations of trout and lamprey. We therefore consider 

that salmon records should be the basis for screening, as they will 

allow the most robust determination process given the lack of an 

established methodology.”  

Sea trout and brown trout are the same species (salmo trutta). A 

proportion of the trout population remains resident within the 

rivers permanently (resident brown trout), and a proportion of 

the trout population migrates out to sea to feed before returning 

to spawn (diadromous sea trout. Whilst sea trout are generally 

larger and more fecund than brown trout due to their marine 

feeding phase and thus contribute more per individual to the 

annual egg deposition, the overall population of trout in the rivers 

will be maintained by the brown trout if a proportion of the sea 

trout are lost. As such, the population is much more resilient 

than, for example, Atlantic salmon. The motivation for trout to 

migrate to the sea to feed is uncertain, but has been 

hypothesised to be related to food availability within the river and 

flow conditions amongst other factors. As there is understood to 

be a density dependent factor governing the reproductive cycle 

of trout, and a ‘carrying capacity’ of the rivers in much the same 

way as Atlantic salmon, fewer sea trout spawning is likely to result 

in greater survival of brown trout progeny to fill the ecological 

niche left by the fewer sea trout. Then as numbers in the rivers 

increase to a critical point, more trout will migrate to sea to feed 

and become sea trout, until the system reaches an equilibrium. 
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Taking all trout from the WFD metric species to be sea trout and 

thus at risk of encounter and injury with the turbine and sluice 

gate housing structure is thus an extreme precautionary scenario 

for consideration of impacts. 

Sea lamprey 

(Petromyzon 

marinus) 

0.26% (0.005%-

1.30%) 

Regional (Bristol 

Channel 

population) 

Leaves river as 

transformer and resides 

within the Bristol Channel 

and a part of the Celtic Sea 

for up to three years, 

before returning to a river 

spawn a single time. 

Yes 

Sea lamprey are a species that partly comprise a Fish quality 

element metric species in river water bodies (lamprey). The 

lamprey metric species does not distinguish between brook 

lamprey (Lampetra planeri), river lamprey (Lampetra fluviatilis) and 

sea lamprey (Petromyzon marinus). 

NRW advice stated, in relation to their methodology for assessing 

risk of deterioration of Swansea Bay WFD water bodies (17th 

October 2016) that “The potential impacts on other migratory fish 

species [trout, lamprey, eel], each of which contributes to the overall 

fish status of a water body, are not considered although risk to any 

could lead to failure to comply with the objectives for the water body. 

This is largely due to the problems around distinguishing migrant and 

non-migrant populations of trout and lamprey. We therefore consider 

that salmon records should be the basis for screening, as they will 

allow the most robust determination process given the lack of an 

established methodology.”  

River lamprey and brook lamprey have been hypothesised to be 

members of the same species, with brook lamprey being 

permanent freshwater residents, river lamprey migrating to 

estuaries and some out to near-coastal areas whilst 

maturing/feeding, and sea lamprey moving further offshore whilst 

maturing/feeding. A proportion of the lamprey population (some 

brook lamprey and some river lamprey) remains resident within 

the rivers and estuaries permanently, and a proportion of the 
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lamprey population migrates out to sea to feed before returning 

to spawn (some river lamprey and all sea lamprey) in much the 

same way as trout. The overall population of lamprey in the rivers 

will therefore be maintained by the brook lamprey and estuarine 

river lamprey if a proportion of the marine river lamprey and sea 

lamprey are lost. 

Given that only a proportion of the Tawe, Neath and Afan 

catchments are accessible by lampreys, with lampreys only 

caught in the following water bodies of the Tawe, Neath and Afan 

catchments during the last round of classification surveys 

(2012/2013), whilst lamprey may be expected in other water 

bodies according to the FCS2 tool, in reality their extent is very 

limited to the lower catchments of the rivers: 

GB110059025580 

South Gower 

Streams Pennard Pill 

GB110059032200 Tawe 

Lower 

Clydach 

GB110059025710 Tawe Fendrod 

Only a handful of the lower water bodies within the catchments 

are therefore relevant for assessment. 

Taking all lamprey from the WFD metric species to be river 

lamprey and thus at the highest risk of encounter and injury with 

the turbine and sluice gate housing structure of the three 

lamprey species again represents an extreme precautionary 

scenario for consideration of impacts. 
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River lamprey 

(Lampetra 

fluviatilis) 

2.32% (0.06%-

11.51%) 

Local (Swansea Bay 

population) 

Leaves river as 

transformer and resides 

within Swansea Bay and 

out to a depth of c.30m for 

up to two years, before 

returning to a river spawn 

a single time. 

Yes 

River lamprey are a species that partly comprise a Fish quality 

element metric species in river water bodies (lamprey). The 

lamprey metric species does not distinguish between brook 

lamprey (Lampetra planeri), river lamprey (Lampetra fluviatilis) and 

sea lamprey (Petromyzon marinus). 

NRW advice stated, in relation to their methodology for assessing 

risk of deterioration of Swansea Bay WFD water bodies (17th 

October 2016) that “The potential impacts on other migratory fish 

species [trout, lamprey, eel], each of which contributes to the overall 

fish status of a water body, are not considered although risk to any 

could lead to failure to comply with the objectives for the water body. 

This is largely due to the problems around distinguishing migrant and 

non-migrant populations of trout and lamprey. We therefore consider 

that salmon records should be the basis for screening, as they will 

allow the most robust determination process given the lack of an 

established methodology.”  

River lamprey and brook lamprey have been hypothesised to be 

members of the same species, with brook lamprey being 

permanent freshwater residents, river lamprey migrating to 

estuaries and some out to near-coastal areas whilst 

maturing/feeding, and sea lamprey moving further offshore whilst 

maturing/feeding. A proportion of the lamprey population (some 

brook lamprey and some river lamprey) remains resident within 

the rivers and estuaries permanently, and a proportion of the 

lamprey population migrates out to sea to feed before returning 

to spawn (some river lamprey and all sea lamprey) in much the 

same way as trout. The overall population of lamprey in the rivers 

will therefore be maintained by the brook lamprey and estuarine 
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river lamprey if a proportion of the marine river lamprey and sea 

lamprey are lost. 

Given that only a proportion of the Tawe, Neath and Afan 

catchments are accessible by lampreys, with lampreys only 

caught in the following water bodies of the Tawe, Neath and Afan 

catchments during the last round of classification surveys 

(2012/2013), whilst lamprey may be expected in other water 

bodies according to the FCS2 tool, in reality their extent is very 

limited to the lower catchments of the rivers: 

GB110059025580 

South Gower 

Streams Pennard Pill 

GB110059032200 Tawe 

Lower 

Clydach 

GB110059025710 Tawe Fendrod 

Only a handful of the lower water bodies within the catchments 

are therefore relevant for assessment. 

Taking all lamprey from the WFD metric species to be river 

lamprey and thus at the highest risk of encounter and injury with 

the turbine and sluice gate housing structure of the three 

lamprey species again represents an extreme precautionary 

scenario for consideration of impacts. 
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European eel 

(Anguilla 

anguilla) 

0.16% 

(0.0031%-0.8%) 

Regional (Western 

Wales RBD Eel 

Management Plan) 

Enters Swansea Bay as a 

glass eel/elver after 

migrating from the 

Sargasso Sea. A 

proportion then remains 

resident within the marine 

environment for up to 25 

years, before all adults 

escape as silver eels to 

migrate to the Sargasso 

Sea to spawn. 

Yes 

European eel are a species that wholly comprise a Fish quality 

element metric species in river water bodies (eel). Impacts 

predicted on escapement from Western Wales RBD area rivers 

rather than impacts of WFD water body populations, therefore an 

alternative impact level is required for consideration. 

Impacts on WFD water body populations would be limited to 

those individuals that pass the lagoon during migration as glass 

eels/elvers and enter the estuaries/rivers to comprise the river 

populations, rather than the population that remains resident 

within the marine environment as they do not make up the river 

populations. Also impacts on adult silver eels escaping are also 

not relevant to the WFD water body populations, as they do not 

make up the river populations. Annual mortality rate on the glass 

eel/elver lifestage in isolation in relation to Swansea Bay rivers is 

0.24% (0.02%-0.98%).  

Transitional water bodies 

Herring 

(Clupea 

harengus) 

0.02% (0.003-

0.06%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, use of Bristol 

Channel as nursery area 

when juvenile and then 

moving inshore to spawn. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 

Sandeel 

(Ammodytes 

tobianus) 

0.06% (0.003%-

0.21%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, Bristol 

Channel residents year-

round. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 
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Cod (Gadus 

morhua) 

0.35% (0.02%-

1.07%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, use of Bristol 

Channel as nursery area 

when juvenile and then 

seasonal use as adults. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 

Whiting 

(Merlangius 

merlangus) 

0.41% (0.03-

1.23%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, use of Bristol 

Channel as nursery area 

when juvenile and then 

seasonal use as adults. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 

Sole (Solea 

solea) 

0.08% (0.01%-

0.26%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, use of Bristol 

Channel as nursery area 

when juvenile and then 

seasonal use as adults. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 

Plaice 

(Pleuronectes 

platessa) 

0.06% (0.01%-

0.14%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, use of Bristol 

Channel as nursery area 

when juvenile and then 

seasonal use as adults. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 

Bass 

(Dicentrarchus 

labrax) 

0.21% (0.04%-

0.51%) 

Regional (Bristol 

Channel 

population) 

Discrete Bristol Channel 

population, use of Bristol 

Channel as nursery area 

when juvenile and then 

seasonal use as adults. 

Yes 

Species is one of the TFCI reference species for transitional water 

bodies. 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 49 

 

 Step 3: Assessment of the effects of the Project on screened 

in WFD water bodies within the Afan, Neath and Tawe 

catchments 

 Introduction 

6.1.1 This section presents the assessment of the effects of the Project on screened in 

WFD river (Section 6.2) and transitional (Section 6.3) water bodies within the Afan, 

Neath and Tawe catchments for the fish quality element. Section 6.3 presents the 

conclusions in relation to the effects of the Project on the status and future 

objective of good status/potential.  

 River water bodies 

Overview 

6.2.1 The following section sets out the approach taken to evaluate the determined 

impacts of the Project on relevant fish species, as set out in Section 5 on the status 

of WFD river water bodies, and their potential to reach good status/potential. TLSB 

have firstly used an approximation of the FCS2 tool to consider the potential risk 

of deterioration based on the Ecological Quality Ratio (EQR) classification 

boundaries. Subsequently, a qualitative evaluation is presented based on the 

normative descriptions as set out in Annex V of the WFD. 

Evaluation in relation to EQR classification boundaries 

6.2.2 EQR classification boundaries for the fish quality element in river water bodies as 

set out in the FCS2 (WFD-UKTAG, 2008) are presented in Table 6.1.  

 Classification boundaries for the fish quality element in WFD river water bodies 

Lower classification boundaries for Fish quality element in WFD river water bodies 

High Good Moderate Poor Bad 

0.7 0.4 0.2 0.025 - 

 

6.2.3 In order to assess the effects of the Project on the status of WFD river water bodies 

and their potential to reach good status/potential, an extreme precautionary 

scenario has been assumed for the trout and lamprey populations observed in 

WFD river monitoring surveys undertaken by NRW through the RBMP process. This 

precautionary scenario assumes that all trout are sea trout (rather than a split into 

resident brown trout and anadromous sea trout) and all lamprey are river lamprey 

(rather than a split of the population between river lamprey, sea lamprey and the 

resident brook lamprey population). Both sea trout and river lamprey are assessed 

to experience the largest impact of all the species under trout (brown trout and 

sea trout) and lamprey (river lamprey, sea lamprey, brook lamprey) as a result of 

the Project. In addition, the impact values used for these species are at the 99th 

percentile, whereas there is a much wider distribution of potential outcomes, the 
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majority of which (99 out of 100) are lower than the impact values used (for further 

explanation see TLSB, 2016 and TLSB, 2017b). These two precautionary 

assumptions mean that it is very likely that any changes in status in the fish quality 

element will be much lower than those set out below.  

6.2.4 A table of fish classification data as outputs of the FCS2 tool for each WFD river 

water body within Swansea Bay was provided to TLSB by NRW on 4 February 2016. 

From this data, and through an approximation of the FCS2 classification tool 

developed by TLSB (see Appendix C), it is possible to calculate how a change in 

observed numbers of trout, salmon, eel and lamprey species (i.e. those species 

potentially affected by the Project) in a water body will influence its EQR and thus 

classification status of that water body, and whether there is a risk of deterioration 

or a risk of failure to achieve good status/potential.  

6.2.5 To assess the risk of deterioration of a river water body as a result of the Project, 

the water body that is above, but closest to, a classification boundary in the Tawe, 

Neath and Afan (and thus at greatest risk of deterioration (dropping a class or 

more), using the New Building Blocks (NBB) EQR classification has been considered. 

This water body is the Cwm Ddu (ID: GB110059032181) on the Tawe catchment, 

which has an EQR of 0.2102, and is thus a score of 0.0102 above the classification 

boundary between poor and moderate of 0.2.  

6.2.6 Table 6.2 shows the baseline EQR provided by NRW and a recalculated EQR 

assuming the predicted loss within the Tawe at the 99th percentile of salmon, trout 

(all as sea trout), eel and lamprey (all as river lamprey). This indicates that with the 

predicted impacts of the Project at the 99th percentile, there will be no 

deterioration in status in this water body and therefore no risk of deterioration as 

a result of the Project. Based on the data set provided by NRW(TE), the Cwm Ddu 

is the water body that is closest to a classification boundary and thus at the greatest 

risk of deterioration, and such an extreme precautionary scenario has been tested.  

This test identified that the Project would not cause a drop in classification status 

of the Cwm Ddu river water body. As such, it is considered reasonable to conclude 

that there is no risk of deterioration in status in any of the water bodies classified 

for the fish quality element in the Afan, Neath or Tawe rivers as a result of the 

Project (Appendix C). 

 Baseline and predicted impacted (Project) EQR of Cwm Ddu river water body 

(ID:GB110059032181) 

Cwm Ddu river water body (GB110059032181 

Water body EQR (baseline) Water body EQR (impacted) 

0.2102 0.2047 

 

6.2.7 To assess whether the Project presents a risk of a water body failing to achieve 

good status/potential, a water body/site for which it is possible to calculate the 

numbers of each species required to achieve pristine condition (EQR=1) in the 

Tawe, Neath and Afan using the NBB EQR classification has been considered. The 

impact of the Project upon a pristine water body with all other issues resolved can 
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therefore be calculated. It can then be identified whether the Project may cause 

the water body to fail to achieve good status/potential, if all other issues are 

addressed. The water body chosen is the Lower Clydach (ID: GB110059032200) 

and site TW01. This site has an EQR of 0.8068 and as it had catches of salmon, 

trout, eel and lamprey in the WFD monitoring conducted by NRW, it makes it 

possible to determine the numbers of individuals of these species required to 

achieve pristine status. From this the EQR can be recalculated for an impact on this 

pristine state.  

6.2.8 Table 6.3 shows the results of site TW01 in the Lower Clydach river water body if 

its numbers of fish caught meant that it could be considered in a pristine state, 

with an EQR of 1. The predicted loss within the Tawe at the 99th percentile of 

salmon, trout (all as sea trout), eel and lamprey (all as river lamprey) has then been 

applied to the numbers of fish required for a pristine water body. Table 6.3 

indicates that with the predicted impacts of the Project at the 99th percentile, the 

Project will not cause a risk of this water body failing to achieve good status 

(EQR=0.4). 

 Baseline and predicted impacted (Project) EQR of Lower Clydach river water body 

(ID: GB110059032200) 

Water body: Lower Clydach (ID: GB110059032200) 

Water body EQR (pristine) Water body EQR (pristine, impacted) 

1.0000 1.0000 

 

6.2.9 The change in a water body in a pristine state as a result of the predicted impacts 

of the Project is so small (to the 9th decimal place), that it is considered a reasonable 

conclusion that should all other pressures/impacts on fish be removed from a 

water body, then the Project will not cause the water body to fail to achieve good 

status/potential.  

Evaluation in relation to WFD normative definitions 

6.2.10 Normative definitions set out in Annex V of the WFD describe the aspects of the 

fish fauna that must be included in the ecological status assessment of river waters, 

namely: 

 Species composition; 

 Abundance; 

 Disturbance-sensitive species; and 

 Age structures. 

6.2.11 The WFD normative definitions of ‘high’, ‘good’, and ‘moderate’ status for river fish 

as described in Annex V of the Directive are set out in Table 6.4.  
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 Normative definitions of ‘high’, ‘good’ and ‘moderate’ status for river fish 

Description of high, good and moderate status for river fish  

HIGH STATUS  GOOD STATUS  MODERATE STATUS  

Species composition and 

abundance correspond totally 

or nearly totally to undisturbed 

conditions.  

All the type-specific 

disturbance-sensitive species 

are present.  

The age structures of the fish 

communities show little sign of 

anthropogenic disturbance 

and are not indicative of a 

failure in the reproduction or 

development of any particular 

species.  

There are slight changes in 

species composition and 

abundance from the type-

specific communities 

attributable to anthropogenic 

impacts on physico-chemical 

and hydromorphological 

quality elements.  

The age structures of the fish 

communities show signs of 

disturbance attributable to 

anthropogenic impacts on 

physico-chemical or 

hydromorphological quality 

elements, and, in a few 

instances, are indicative of a 

failure in the reproduction or 

development of a particular 

species, to the extent that 

some age classes may be 

missing.  

The composition and 

abundance of fish species 

differ moderately from the 

type-specific communities 

attributable to anthropogenic 

impacts on physico-chemical 

or hydromorphological quality 

elements.  

The age structure of the fish 

communities shows major 

signs of anthropogenic 

disturbance, to the extent that 

a moderate proportion of the 

type specific species are 

absent or of very low 

abundance.  

 

6.2.12 The species composition in river water bodies is not considered to be at risk of 

change as a result of the Project, given that there will be only small proportional 

impacts on salmon, trout, eel and lamprey and these are unlikely to be detectable 

against natural background population variations. There are also populations of 

freshwater resident trout and lampreys that would support the populations of 

these species and maintain their presence.  

6.2.13 The abundance of certain species may reduce by a very small amount as a result 

of losses to the population (salmon and eel). As stated above, there are freshwater 

populations of trout and lampreys not at risk from the Project that are likely to 

sustain the population of any of these species in these rivers. Reductions in 

abundance of salmon and eel are very low (all below 2% at the 99th percentile) and 

would be unlikely to result in a detectable change in abundance within the rivers 

from one reference condition to another (between total correspondence, slight 

change and moderate difference from reference conditions). Given the large 

number of species that could comprise the species composition and abundance 

normative definitions for the rivers hydrologically connected to Swansea Bay, 

changes to a small number of species are unlikely to affect the broad normative 

definition classifications. 

6.2.14 The Project is not predicted to cause a decline in species numbers to the extent 

that the presence/absence of disturbance sensitive species will be altered, and no 

particular age classes are expected to be lost. 
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Overview 

6.2.15 Based on the impacts of the Project, the quantitative assessment using the 

approximation of the FCS2 and the qualitative evaluation against the WFD 

normative definitions, TLSB do not consider that the Project will cause a risk of 

deterioration in status of river water bodies or prevent the objective of achieving 

good status or potential in terms of the fish quality element.  

 Transitional water bodies 

6.3.1 The following section sets out the approach taken to evaluate the determined 

impacts of the Project on the status of WFD transitional water bodies and their 

potential to reach good status/potential in terms of the fish quality element. TLSB 

have firstly used the TFCI tool to consider the potential risk of deterioration based 

on the EQR classification boundaries and subsequently, presented a qualitative 

evaluation based on the normative descriptions as set out in Annex V of the WFD. 

Evaluation in relation to EQR classification boundaries 

6.3.2 As identified previously, fish are assessed as a quality element in WFD transitional 

water bodies, and each water body is classified using the TFCI (WFD-UKTAG, 2009; 

WFD-UKTAG, 2014). The TFCI is a multimetric index composed of ten individual 

components, known as metrics, and each metric is assessed by comparing the 

observed metric values with those expected metric values under reference 

conditions. The ten metrics are: 

 Species composition;  

 Presence of indicator species;  

 Species relative abundance;  

 Number of taxa that make up 90% of the abundance;  

 Number of estuarine resident taxa;  

 Number of estuarine-dependent marine taxa;  

 Functional guild composition;  

 Number of benthic invertebrate feeding taxa;  

 Number of piscivorous taxa; and  

 Feeding guild composition.  

6.3.3 Reference conditions for each metric in transitional waters within England and 

Wales are provided on a method-specific basis (seine netting, beam trawling, fyke 

netting and otter trawling). 

6.3.4 EQR classification boundaries for the fish quality element in transitional water 

bodies as set out in the TFCI are presented in Table 6.5.  
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 Classification boundaries for the fish quality element in WFD transitional water 

bodies 

Lower classification boundaries for Fish quality element in WFD transitional water bodies 

High Good Moderate Poor Bad 

0.81 0.58 0.4 0.2 - 

 

6.3.5 No TFCI classification has been calculated for the Tawe, Neath and Afan estuaries 

by NRW, and it is understood that no monitoring in these estuaries to enable its 

classification is undertaken. It is noted that out of the approximate 132 transitional 

waterbodies in England and Wales, only about 25% are monitored. It is recognised 

that the environmental conditions within the three estuaries will be different to 

those of the adjacent Swansea Bay coastal water body, particularly as the estuaries 

are heavily modified water bodies. In addition, it is noted that estuary type (based 

on tidal regime, salinity, inter-tidal area Eco-Region) will also influence species 

present – the TFCI tool outlines 6 different estuary types. However, Swansea Bay is 

a tidally influenced embayment and so there may be some similarities with the 

neighbouring estuaries under consideration. 

6.3.6 In the absence of monitoring data within the three estuaries, autumnal sampling 

data from TLSB surveys conducted over a number of years (2013-2016) using WFD 

compliant methods across Swansea Bay, has been examined to provide an 

indication of the TFCI for the neighbouring estuaries. A summary of the data sets 

for the Swansea Bay coastal water autumn sampling over the years 2013 – 2016 is 

given in Appendix C. The baseline TFCI has been calculated for each year’s data 

sets as presented in Table 6.6 in Appendix C.  

6.3.7 As an example, data from the survey conducted by TLSB in autumn 2016 in 

Swansea Bay, which comprised beam trawling, otter trawling and seine netting, 

results in a baseline TFCI of 0.4819 being calculated using the methods presented 

in WFD-UKTAG (2014). Assuming that the assemblage in Swansea Bay can be 

compared with the assemblages in the Tawe, Neath and Afan estuaries, this puts 

these water bodies at ‘Moderate’ status based on the 2016 data set. 

6.3.8 As the species relevant to the calculation of the TFCI are marine/estuarine 

residents (consideration is given to diadromous species within one metric of the 

TFCI, but only as an indicative presence/absence measure and as TLSB do not 

predict any of these species will cease to be present as a result of the Project then 

no impact on this presence/absence measure is predicted), a mean of the 95th 

percentile impacts predicted on the seven marine species assessed for the Project 

(herring, sandeel, cod, whiting, sole, plaice and bass) has been calculated. This 

mean value is a 0.50% Population Impact. This impact has been applied to each 

species observed within the annual 2016 Autumnal monitoring survey to calculate 

the predicted change in the TFCI as a result of the Project. More than these seven 

marine species were observed within the annual Autumnal monitoring surveys so 

a figure has been applied consistently to all the species. This application of 

predicted impacts results in a slight reduction in the 2016 EQR to 0.4730 (see Table 

6.6, Appendix C), but does not result in any deterioration in status as a result of the 
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Project. It would also not pose a risk of failure to achieve good status/potential in 

the four transitional water bodies screened in for assessment.  

Evaluation in relation to WFD normative definitions 

6.3.9 Normative definitions set out in Annex V of the WFD describe the aspects of the 

fish fauna that must be included in the ecological status assessment of transitional 

waters, namely: 

 Species composition; 

 Abundance; and 

 Disturbance-sensitive species. 

6.3.10 The WFD normative definitions of ‘high’, ‘good’, and ‘moderate’ status for 

transitional water body fish as described in Annex V of the Directive are set out in 

Table 6.7. 

 Normative definitions of ‘high’, ‘good’ and ‘moderate’ status for transitional fish 

Description of high, good and moderate status for estuarine fish 

HIGH STATUS  GOOD STATUS  MODERATE STATUS  

Species composition and 

abundance is consistent with 

undisturbed conditions.  

The abundance of the 

disturbance-sensitive species 

shows slight signs of distortion 

from type-specific conditions 

attributable to anthropogenic 

impacts on physico-chemical or 

hydromorphological quality 

elements.  

A moderate proportion of the 

type-specific disturbance-

sensitive species are absent as 

a result of anthropogenic 

impacts on physicochemical or 

hydromorphological quality 

elements.  

 

6.3.11 There is not predicted to be an adverse change to the species composition or 

abundance within transitional waters or in Swansea Bay as a result of turbine 

mortalities, given their small magnitude across the species assessed. The lagoon 

seawall may provide positive benefit as reef habitat favoured by certain species. 

The fish assemblage of Swansea Bay will be monitored through the AEMP. The 

Project is not predicted to have any effect on the presence or absence of species, 

including disturbance-sensitive species and therefore, the presence of 

disturbance-sensitive species will be unchanged. 

Overview 

6.3.12 Based on the impacts of the Project, the quantitative assessment using the TFCI 

and the qualitative evaluation against the WFD normative definitions, TLSB do not 

consider that the Project will change the status of the four transitional water bodies 

or prevent the objective of achieving good ecological potential in terms of the fish 

quality element.  
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 Summary 

6.4.1 TLSB recognise that there is no fully appropriate approach presently available that 

can definitively identify the risk of deterioration on river and transitional WFD water 

bodies from a single source, i.e. in this case, the Project, in terms of the fish quality 

element. However, on the basis of the impacts of the Project (as set out within the 

‘Alternative Fish Impact Assessment’ (TLSB, 2016) and ‘Alternative Fish Impact 

Assessment Addendum 1 – Monte Carlo Analysis of Alternative Draw Zone Models’ 

(TLSB, June 2017b) reports) and the assessments carried out in Sections 6.2 and 

6.3 of this Addendum, the Project will not change the status of relevant transitional 

or river WFD water bodies or affect their ability to achieve good status or potential.  

6.4.2 The outcome of the review for the FCS2, the TFCI and also the normative definitions 

for WFD water bodies screened into the assessment are presented in Table 6.8. 

6.4.3 The WFD compliance assessment has considered impacts on fish from turbine 

entrainment and injury at the percentiles specified by NRW(PS), and the risk level 

considered acceptable by NRW(PS) in determining the Marine Licence for the 

Project, as confirmed in their letter of 25 April 2017. It is considered that for 

impacts at or below these specified percentiles, the Project does not have a risk of 

deterioration or a risk of failure to achieve good status. No monitoring within the 

designated WFD water body is required to confirm that the impacts at or below 

these specified percentiles will not have a risk of deterioration or a risk of failure to 

achieve good status given the evidence presented above. 

6.4.4 The WFD tools, namely FCS2 and TFCI, are classification tools and have limitations 

in their accuracy for individual water bodies. A key point is their inability for use in 

determining specific source of deterioration, if that is identified subsequently 

during the RBMP review process. TLSB do not consider that the level of monitoring 

that would be required to improve the adequacy of the tools or to identify a single 

source of deterioration is technically feasible, without disproportionate cost.  

6.4.5 TLSB will implement monitoring through the AEMP fish objectives. This will involve 

monitoring of fish behaviour at the turbine and sluice gate housing structure, 

monitoring of turbine passage conditions, monitoring of fish movements within 

Swansea Bay, and monitoring of the fish assemblage of Swansea Bay.   
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 Evaluation of risk of deterioration and risk of failure to achieve good 

status/potential as a result of the Project on water bodies screened in, based on 

upper confidence limits of predicted impacts (99th and 95th percentiles for 

diadromous and marine fish respectively) pre-mitigation, running of FCS2 and 

TFCI metric models and evaluation against normative definitions for river and 

transitional water bodies. 

Catchment Water body ID 
Water body 

name 

Water body 

type 

Risk of 

deterioration 

(Yes/No; Y/N) 

Risk of failure to 

achieve good 

status/potential 

(Yes/No; Y/N) 

Afan 

GB110058026100 

Ffrwd Wyllt - 

headwaters to 

tidal limit 

River N N 

GB110058026110 

Afan - 

confluence 

with Pelenna 

to tidal limit 

River N N 

GB110058026120 

Afan - 

headwaters to 

confluence 

with Corrwg 

River N N 

GB110058026130 

Afan - conf 

with Corrwg to 

confluence 

with Pelenna 

River N N 

GB110058026140 

Pelenna - 

headwaters to 

confluence 

with Afan 

River N N 

GB110058026150 

Corrwg - 

headwaters to 

confluence 

with Afan 

River N N 

GB541005800600 
Afan Estuary 

Incl Docks 
Transitional N N 

Neath 

GB110058026350 

Baglan Brook - 

headwaters to 

conf with River 

Neath 

River N N 

GB110058026380 

Clydach Brook 

- HW to conf 

with River 

Neath 

River N N 

GB110058026390 

Clydach - 

headwaters to 

conf with River 

Neath 

River N N 



 Tidal Lagoon Swansea Bay  

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 58 

 

Catchment Water body ID 
Water body 

name 

Water body 

type 

Risk of 

deterioration 

(Yes/No; Y/N) 

Risk of failure to 

achieve good 

status/potential 

(Yes/No; Y/N) 

GB110058032320 

Sychryd - 

headwaters to 

confluence 

with Mellte 

River N N 

GB110058032350 

Mellte - 

Llia/Dringarth 

conf to conf 

with Nedd 

Fechan 

River N N 

GB110058032360 

Dulais - 

headwaters to 

confluence 

with River 

Neath 

River N N 

GB110058032430 

Neath - conf 

with Nedd 

Fechan and 

Mellte to TL 

River N N 

GB541005800700 Neath Estuary Transitional N N 

South 

Gower 

Coastal 

Streams 

GB110059025620 

Clyne River - 

headwaters to 

tidal limit 

River N N 

Tawe 

GB110059025700 

Crymlyn Brook 

- HW to conf 

with Tennant 

Canal 

River N N 

GB110059025710 

Nant y 

Fendrod - 

headwaters to 

conf with 

Tawe 

River N N 

GB110059032170 

Tawe - conf 

with Giedd to 

confluence 

with Twrch 

River N N 

GB110059032180 

Tawe -

confluence 

with Twrch to 

tidal limit 

River N N 

GB110059032181 

Cwm Du 

 

 

River N N 
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Catchment Water body ID 
Water body 

name 

Water body 

type 

Risk of 

deterioration 

(Yes/No; Y/N) 

Risk of failure to 

achieve good 

status/potential 

(Yes/No; Y/N) 

GB110059032190 

Upper Clydach 

- headwaters 

to confluence 

with Tawe 

River N N 

GB110059032200 

Lower Clydach 

- headwaters 

to confluence 

with Tawe 

River N N 

GB110059032210 

Twrch - conf 

with Nant 

Gwys to conf 

with Tawe 

River N N 

GB110059032240 

Tawe - conf 

with Nant 

Llech to conf 

with Giedd 

River N N 

GB110059032260 

Llynfell - 

headwaters to 

confluence 

with Twrch 

River N N 

GB110059032270 

Gwys - 

headwaters to 

confluence 

with Twrch 

River N N 

GB110059032280 

Giedd - 

headwaters to 

confluence to 

Tawe 

River N N 

GB110059032290 

Twrch - 

headwaters to 

confluence 

with Gwys 

River N N 

GB110059032300 

Tawe - 

headwater to 

confluence 

with Nant 

Llech 

River N N 

GB541005900900 

Tawe Estuary 

below barrage 

incl Docks 

Transitional N N 

GB541005900901 

Tawe - 

Beaufort weir 

to Barrage 

Transitional N N 
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 Conclusion 

7.1.1 The construction of the Project will result in structures being placed within Swansea 

Bay coastal water body.  The updated WFD Assessment Report v2 (TLSB, 2014) 

presents full details of the assessments undertaken for relevant quality elements 

within the coastal, transitional, river and groundwater water bodies potentially 

impacted by the Project.  This Addendum presents the findings of an updated 

assessment of the Project which involved examination of the condition of quality 

elements classified through Cycle 2 of the Western Wales RBMP (NRW, 2015) which 

defines the status of the WFD water bodies, and re-assessment of any 

deterioration of these elements at water body level as a result of the Project. This 

has involved a review of changes to the status of quality elements between Cycle 1 

and Cycle 2 of the RBMP. In addition, the assessment has also further considered 

the potential effects of the Project on the fish quality element within river and 

transitional WFD water bodies.  TLSB have considered the likely effect of predicted 

impacts on the status of the water bodies as they currently exist, based on relevant 

guidance and data sets currently available.  

7.1.2 The decision maker must establish whether the Project will result in conflict with 

the terms of the WFD. A member state of the European Union does not breach the 

Directive if the modifications (in this case, the Project) to the physical characteristics 

of a water body do not result in either "failure to achieve…good ecological status or, 

where relevant, good ecological potential or to prevent deterioration in the status of the 

body of surface water…" 

7.1.3 The ecological potential of the water body is identified by reference to its chemical, 

biological and hydro-morphological components. If the effects are such that the 

potential status of the water body is unaffected, the WFD assessment need 

proceed no further. 

7.1.4 However, where there is, will be or (on a precautionary basis) may be a “failure to 

achieve…good ecological status or, where relevant, good ecological potential or to 

prevent deterioration in the status of the body of surface water…” further 

assessment is required under Article 4.7 of the WFD. 

7.1.5 When considering the assessment under Article 4.7 it is necessary to consider 

Article 4.8 as well. This provides that where works are proposed (here, the Project) 

they should not "permanently exclude or compromise the achievement of the objectives 

of this Directive in other bodies of water within the same river basin district and [are] 

consistent with the implementation of other community environmental legislation". 

7.1.6 The Article 4.8 assessment requires the decision maker to be satisfied that the 

Project will not prevent other contiguous or connected water bodies from 

achieving the environmental objectives as a result of the Project. The other 

community environmental legislation which must not be precluded includes the 

Habitats Directive, Birds Directive and other environmental directives such as the 

Environmental Impact Assessment Directive. 
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7.1.7 From the numerous, detailed technical assessments undertaken within the 

updated WFD Assessment Report (v2) (TLSB, 2014), the EIA (TLSB, 2014a) on the 

impact of the Project to the quality elements considered within the WFD, the review 

of the changes between Cycle 1 and Cycle 2 of the Western Wales RBMP, and an 

examination of the fish quality element in river and transitional water bodies, it is 

considered that, with the exception of the Swansea Bay coastal water body, the 

Project will not cause deterioration in the status of any other water body within the 

Western Wales RBMP (NRW, 2015). Nor will the Project compromise the future 

achievement or maintenance of “Good” chemical or ecological status/potential. 

These other water bodies are identified as water bodies that are relevant to the 

provisions of Article 4.8.  

7.1.8 As set out in the Habitats Regulation Assessments undertaken for the Project, as 

reported separately (TLSB, 2014b and c; TLSB, 2017c), the Project will also be in 

compliance with Community Legislation with respect to all water bodies.  

7.1.9 In the case of Swansea Bay coastal water body there is a potential risk of 

deterioration of the benthic invertebrate quality element and the biological quality 

element supporting hydromorphological conditions. The Project also has a 

potential effect on the Cycle 2 mitigation measures proposed for the HMWB and 

thus may affect the potential of the water body to achieve ‘good ecological 

potential’ by 2027. The potential effects of the Project on the Swansea Bay coastal 

water body will be subject to review under the requirements of Article 4.7 of the 

WFD and reported separately (TLSB, 2017a).  

7.1.10 The DCO Requirement 42 requires the preparation of a Water Framework Directive 

Strategy (WFDS) and the content of this document is being reviewed by TLSB in 

consideration with NRW. DCO Requirement 42 stipulates: 

“42.—(1) The authorised development must not commence until a monitoring and 

management strategy document has been submitted to and approved by Natural 

Resources Wales, the purpose of such strategy document being to ensure that the 

authorised development is carried out in compliance with the Water Framework 

Directive, including any necessary derogation from that Directive. (2) The “Water 

Framework Directive” means Directive 2000/60/EC of the European Parliament and of 

the Council of 23rd October 2010 establishing a framework for Community action in 

the field of water policy.”  

7.1.11 The WFDS will set out the monitoring and management approach for the Project 

in relation to the WFD. Any monitoring required for any quality elements will be 

undertaken through the provisions of Requirement 6 of the DCO, the AEMP. The 

AEMP, which is currently the subject of consultation with NRW and the local 

authorities as part of the pre-application process, describes monitoring that will be 

implemented through the life of the Project. Any new data available through 

revisions of the RBMP will be incorporated into the baseline and pre-construction 

surveys as appropriate and then subsequently within the construction and 

operational phases of the Project. As such, the effects of the Project on WFD quality 

elements will be further considered through the AEMP process and any mitigation 
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will be implemented, as required, in discussion with NRW and the relevant planning 

authorities.  
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Appendix A Supporting information for assessment of the 

potential effects of the Project on the Tawe Estuary – below 

barrage including docks WFD waterbody 
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Figure 2.3 Bathymetry survey in the Tawe – below barrage including docks waterbody (February 2016) (Source: Anthony D Bates Partnership 

(ADBP) LLP (2015), City & County of Swansea SYSAC Marina Maintenance Dredging Report) 
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Figure 2.4 Predicted changes to mud deposition as a result of the Project within the Tawe – below barrage including docks waterbody during 

a 10 in 1 year storm event 
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Figure 2.5 Predicted changes to mud deposition as a result of the Project within the Tawe – below barrage including docks waterbody during 

calm periods (spring tide only) 
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Figure 2.6 Predicted changes to mud deposition as a result of the Project within the Tawe – below barrage including docks waterbody during 

a 1 in 20 storm event 
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Swansea Approach Channel disposal to LU130 (Swansea Bay outer) returns 2008 – 2016 

Year Licence No. Amount 

deposited 

Month of 

deposit 

Total 

deposit 

during 

licence 

year 

(December 

– 

December 

inclusive) 

Maximum 

annual 

deposit 

permitted 

by licence 

(tonnes) 

Variance 

(tonnes) 

2008 33778/07/0 79,537 October 79,537 - - 

2009 33778/07/0 424,757 

63,881 

26,359 

15,631 

25,194 

38,210 

371,085 

January 

March 

April 

May 

June 

November 

December 

965,117 - - 

2010 33778/07/0 407,124 

7,748 

104,932 

January 

February 

May 

519,804 - - 

2011 40074/10/0 239,469 January  239,469 - - 

2012 10/74/ML/1 0 - 0 999,999 999,999 

2013 10/74/ML/1 61,629  January  61,629 999,999 938,370 

2014 DML1333 108,515  July  108,515 999,999 891,484 

2015 DML1333 14,897 

102,475 

March  

May  

117,372 999,999 882,627 

2016  DML1333 61,419 

59,794 

March 

August 

121,212 999,999 878,787 

Maximum deposit 965,117 

Mean deposit 245,851 

 

Source: ABP Licence Returns (2012 – 2016); CEFAS LU130 disposal data set 2008 – 2015 (obtained 

17/05/2017)  
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Appendix B Mitigation measures for Swansea Bay coastal 

waterbody 
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Table I Mitigation considered for Swansea Bay Coastal Waterbody for Benthic Invertebrates and Supporting Hydromorphological Conditions 

Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

Design 

Tidal lagoon Turbines, 

sluices and 

lagoon sea 

walls 

Yes  Alteration of bathymetry; 

Disruption of tidal flow and 

interaction; Alteration of 

natural sediment dynamics; 

Loss of morphological 

diversity and habitats; 

Destruction and alteration 

of benthic habitats; Altered 

turbidity; Loss of faunal 

nursery, refuge and feeding 

areas; Disruption of habitat 

connectivity/ 

continuity interference with 

fish population movements. 

Removal of hard 

engineering 

structures (e.g. 

naturalisation) and 

modification of 

existing 

structures. 

Yes Yes The seawalls and turbine house are 

component parts of the Project. 

However, the Project will involve the 

removal of sections of the existing 

concrete seawall within the Port. 

No Structural changes to the 

tidal lagoon have been 

considered in relation to 

other quality elements as 

detailed within the updated 

WFD assessment report v2 

(TLSB, 2014). 

Implement tidal 

exchange systems, 

and their 

operation. Use of 

engineering 

techniques to 

assist natural 

recovery. 

Yes Yes The location of the turbine house and 

the number and arrangement of 

turbines and sluice gates has been 

through a design process to minimise 

scour and optimise generation.  

Variable speed turbines with pumping 

have been selected to achieve, as 

close as possible, the natural tidal 

range, thereby reducing intertidal 

losses.  

 

 

No The type, number and 

arrangement of turbines 

and sluice gates have been 

considered in relation to 

other quality elements as 

detailed within the updated 

WFD assessment report v2 

(TLSB, 2014). 

Structural changes 

to the tidal lagoon 

Yes Yes The Lagoon structure has been 

designed with a 0.3 and 0.4 reflection 

coefficient to minimise wave 

reflection, with resultant effects on 

coastal processes. 

The shape of the Lagoon design itself 

has been through a design process to 

find the best solution with regards to 

minimising environmental effects 

(such as water quality, design 

footprint, location of watercourses 

entering Swansea Bay, changes to 

coastal processes, protected sites), 

energy generation, bathymetry, 

geotechnical issues, navigation and 

cost viability.  

Following a detailed assessment, the 

Swansea Bay long sea outfall will be 

lengthened and will discharge outside 

the lagoon. 

 

 

No Structural changes to the 

tidal lagoon have been 

considered in relation to 

other quality elements as 

detailed within the WFD 

assessment report v2 (TLSB, 

2014) 



Tidal Lagoon Swansea Bay 

 

Tidal Lagoon Swansea Bay – Addendum to the Updated Water Framework Directive Assessment Report 

TLSB_ML_Fish_June 2017_WFD1 75 

 

Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

Bank re-profiling Yes Yes It is recognised that the Project will 

involve the construction of a 9.5km 

length of hard engineering. However, 

the existing upper concrete seawall 

within the Port will be removed 

(whilst retaining the WWII features) 

and the bank re-profiled where 

appropriate for coastal grassland, 

salt-marsh habitat, beach and dune. 

No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on macroalgae and 

angiosperms in the WFD 

assessment report v2 (TLSB, 

2014) 

Install fish passes 

or alternative 

mitigation. 

No n/a The Lagoon does not obstruct any 

rivers and therefore does not affect 

migratory fish routes. With regards to 

entering and exiting the Lagoon, the 

sluice gates will allow fish to pass.  

n/a A detailed assessment 

including an examination of 

mitigation measures has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters) in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum to 

the Updated WFD 

assessment report.  

 

Further review has been 

provided in the Alternative 

Fish Impact Assessment 

Results (TLSB, July 2016b), 

Fisheries Mitigation, 

Monitoring and Offsetting 

Framework (TLSB, July 

2016a) and Tidal Lagoon 

Swansea Bay Alternative 

Fish Impact Assessment: 

Addendum 1 Monte Carlo 

Analysis of Alternative Draw 

Zone Models reports TLSB 

(2017b). 
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Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

Beach re-profiling 

and/ or beach re-

nourishment. 

Yes Yes Within the lagoon footprint, a beach 

and dune area will be created. This 

beach area will be a recreational 

resource as well as a potential source 

of wind blown sand to the adjacent 

Crymlyn Burrows Site of Scientific 

Interest (SSSI). Ongoing beach profile 

monitoring within the wider Bay will 

be undertaken as outlined within the 

AEMP produced for the Project and 

where necessary, beach re-profiling 

and re-nourishment will be 

undertaken. 

No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on macroalgae and 

angiosperms in the WFD 

assessment report v2 (TLSB, 

2014). 

Managed 

realignment of 

flood defence 

No No There is no formal flood defence 

within the footprint of the lagoon, 

although this function is partially 

served by the existing Port concrete 

seawall. The lagoon itself will provide 

a form of flood defence for the Port 

area and Swansea University Bay 

Campus land.  

n/a n/a 

Adopt strategic 

options and 

policies promoting 

natural recovery 

Yes Yes A CEMP, OEMP and AEMP have been 

prepared (as secured through the 

DCO) and will be implemented to 

ensure that effects on all quality 

elements will be minimised where 

possible. All mitigation measures will 

be implemented and monitored. 

Strategies within these plans will 

monitor (and manage) the natural 

recovery of the marine environment 

and also the habitats created as part 

of the Project (e.g. salt-marsh within 

the lagoon footprint). 

No The CEMP, OEMP and the 

AEMP have been prepared 

and will be implemented to 

ensure that effects on all 

quality elements will be 

minimised where possible. 

All mitigation measures will 

be implemented and 

monitored. Strategies within 

these plans will monitor 

(and manage) the natural 

recovery of the marine 

environment and also the 

habitats created as part of 

the Project (e.g. salt-marsh 

within the lagoon footprint). 

 

 

 

 

Indirect/ offsite 

mitigation 

(offsetting 

Yes Yes Enhancements and offsetting 

measures: The introduction of the 

new rocky habitat will create intertidal 

No A detailed assessment 

including mitigation and 

enhancement measures has 
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Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

measures); 

encourage salt-

marsh recovery; 

use of soft 

engineering 

techniques. 

and subtidal habitat and provides the 

opportunity for beneficial impacts 

and the opportunity for the re-

colonisation of significant parts of the 

Lagoon area.  

The Lagoon seawall itself has been 

designed to promote and enhance 

the ecological diversity of the Bay 

through the use of design concepts 

such as features similar to bioblocks 

and rockpools.  

Other strategies are proposed such 

as reintroduction of the native oyster.  

Areas of salt-marsh, beach 

development and dune will be 

included in the Lagoon footprint (soft 

engineering). 

been undertaken in relation 

to other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Manipulation 

of sediment 

transport 

  Yes Disruption of tidal flow and 

interaction; Alteration of 

natural sediment dynamics; 

Alteration of bathymetry; 

Direct/indirect habitat loss 

Removal of 

structure 

No No The structure is the fundamental 

component of the Project 

n/a n/a 

Modify structure 

design 

Yes Yes The Lagoon structure has been 

designed with a 0.3 and 0.4 reflection 

coefficient to minimise wave 

reflection, with resultant effects on 

coastal processes. 

The shape of the Lagoon design itself 

has been through a design process to 

find the best solution with regards to 

minimising environmental effects 

(such as water quality, design 

footprint, location of watercourses 

entering Swansea Bay, changes to 

coastal processes, protected sites), 

energy generation, bathymetry, 

geotechnical issues, navigation and 

cost viability (see Chapter 3, section 

3.4.2).  

 

 

 

 

Yes Structural changes to the 

tidal lagoon have been 

considered in relation to 

other quality elements as 

detailed within the WFD 

assessment report v2 (TLSB, 

2014)  

 

 

Restore/ create/ 

enhance aquatic 

and marginal 

habitats 

Yes  Yes Enhancements and offsetting 

measures:  

The introduction of the new rocky 

habitat will create intertidal and 

 Yes A detailed assessment 

including mitigation and 

enhancement measures has 

been undertaken in relation 
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Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

subtidal habitat and provides the 

opportunity for beneficial impacts 

and the opportunity for the re-

colonisation of significant parts of the 

Lagoon area.  

The Lagoon seawall itself is being 

designed to promote and enhance 

the ecological diversity of the Bay 

through the use of design concepts 

such as features similar to bioblocks 

and rockpools.  

Other strategies are proposed such 

as reintroduction of the native oyster.  

Areas of salt-marsh and dune will be 

included in the Lagoon footprint (soft 

engineering). 

to other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

 

Indirect/ offsite 

mitigation 

(offsetting 

measures); 

encourage salt 

marsh recovery; 

use of soft 

engineering 

techniques. 

Yes Yes Enhancements and offsetting 

measures:  

The introduction of the new rocky 

habitat will create intertidal and 

subtidal habitat and provides the 

opportunity for beneficial impacts 

and the opportunity for the re-

colonisation of significant parts of the 

Lagoon area.  

The Lagoon seawall itself is being 

designed to promote and enhance 

the ecological diversity of the Bay 

through the use of design concepts 

such as features similar to bioblocks 

and rockpools.  

Other strategies are proposed such 

as reintroduction of the native oyster.  

Areas of salt-marsh, beach 

development and dune will be 

included in the Lagoon footprint (soft 

engineering). 

 

 

 

No A detailed assessment 

including mitigation and 

enhancement measures has 

been undertaken in relation 

to other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Flow 

regulation / 

Tidal cycle 

regulation / 

alternation of 

  

  

  

  

  

 Yes 

  

  

  

  

Disruption of tidal flow and 

interaction; Alteration of 

natural sediment dynamics; 

Alteration of bathymetry; 

Disruption/ alteration of 

Adopt strategic 

options and 

policies promoting 

natural recovery 

Yes Yes Variable speed turbines with pumping 

have been selected to achieve, as 

close as possible, the natural tidal 

range, limiting effects on the intertidal 

area.  

 No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waterbodies), 
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Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

coastal 

processes 

within the 

wider Bay 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

natural tidal and sediment 

dynamics; Destruction and 

alteration of benthic 

habitats; 

  

  

  

  

  

  

  

  

  

  

angiosperms, macroalgae 

and phytoplankton in the 

WFD assessment report v2 

(TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Use of engineering 

techniques to 

assist natural 

recovery 

 Yes Yes  Variable speed turbines with pumping 

have been selected to achieve, as 

close as possible, the natural tidal 

range, limiting effects on the intertidal 

area.  

 No n/a 

Install fish pass or 

alternative 

mitigation 

No n/a The Lagoon does not obstruct any 

rivers and therefore does not affect 

migratory fish routes. With regards to 

entering and exiting the Lagoon, the 

sluice gates will allow fish to pass.  

n/a A detailed assessment 

including potential 

mitigation measures has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters) in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum to 

the Updated WFD 

assessment report.  

 

Further review has been 

provided in the Alternative 

Fish Impact Assessment 

Results (TLSB, July 2016b), 

Fisheries Mitigation, 

Monitoring and Offsetting 

Framework (TLSB, July 

2016a) and TLSB (2017) 

Tidal Lagoon Swansea Bay 

Alternative Fish Impact 

Assessment: Addendum 1 

Monte Carlo Analysis of 

Alternative Draw Zone 

Models reports. 

Change 

operational 

regime of turbines 

and sluice gates 

No No  This is not feasible as the operation of 

the turbines and sluice gates must 

follow strict timing with the tides to 

optimise generation. However 

variable speed turbines with pumping 

have been selected to achieve, as 

close as possible, the natural tidal 

 n/a  n/a 
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Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

range, limiting effects on the intertidal 

area.  

Update policy and 

process guidance 

to take account of 

hydromorphology 

 Yes  Yes The AEMP produced for the Project 

identifies ongoing monitoring that will 

be undertaken in relation to benthic 

invertebrates and 

hydromorphological conditions. This 

ongoing data collection will be used 

to assess the future policies in 

relation to ongoing dredging 

maintenance within the lagoon 

footprint. 

 No  n/a 

Improve 

understanding of 

responses to 

hydromorphologic

al pressures 

 Yes Yes  Changes to coastal processes will be 

monitored through the AEMP and 

findings will be reported and 

discussed with relevant stakeholders. 

The AEMP will allow adaptation of 

monitoring and mitigation as 

appropriate. 

 No n/a 

Develop and trial 

new mitigation 

measures 

 Yes Yes   The AEMP is designed to adapt to a 

review of the data gathered, with 

monitoring continued or amended 

following the appraisal.  

As part of the project, new mitigation 

measures are being trialled e.g. the 

translocation of Sabellaria (as 

described in the WFD assessment 

report) and Honeycomb Worm 

Translocation Strategy and further 

enhancements are being progressed 

e.g. encouraging the reintroduction of 

the native oyster, lobster hatchery. 

Research and education are a key 

component of the Project as outlined 

in Chapter 22 Socioeconomics and 

Recreation of the ES. 

 No n/a 

Hydromorphologic

al monitoring 

 Yes Yes  Coastal processes will be monitored 

as described in the AEMP. 

No n/a 

Morphological 

monitoring 

Yes Yes  Coastal processes will be monitored 

as described in the AEMP. 

 No n/a 

Hydrological 

appraisal 

 Yes Yes  The AEMP is designed to adapt, as 

necessary, through a review of the 

data gathered, with monitoring 

 No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on phytoplankton 
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Pressure Sub-pressure Is the 

pressure 

present? (Y/N)  

Potential impacts Specific measure Is the mitigation measure 

applicable to the Project for 

benthic invertebrates, 

supporting 

hydromorphological 

conditions 

 Is the measure 

technically 

feasible? 

 Comments  Is the 

mitigation 

measure 

disproportiona

tely costly? 

 Does the mitigation 

measure have any other 

potential impacts on WFD 

quality elements 

continued or amended following the 

appraisal.  

within the lagoon footprint 

in the WFD assessment 

report v2 (TLSB, 2014) 

Morphological 

appraisal 

Yes Yes  The AEMP is designed to adapt, as 

necessary, through a review of the 

data gathered, with monitoring 

continued or amended following the 

appraisal.  

 No  n/a 

Construction and Operation 

Channel 

alteration 

(Neath, Port 

Talbot and 

Swansea 

channels) 

Channel 

alteration e.g. 

channelisatio

n/ 

realignment/ 

straightening 

Yes  Disruption of flow and 

interaction; Alteration of 

natural sediment dynamics; 

Alteration of bathymetry; 

Loss of morphological 

diversity and habitat 

Adopt strategic 

options and 

policies promoting 

natural recovery 

No No Any future dredging and disposal 

required within the Neath, Swansea 

and Port Talbot navigation channels 

will be undertaken under the 

provisions of the relevant marine 

licences obtained by the Port 

authorities. The channels are 

artificially maintained and as a result 

natural recovery would be restricted 

to intervals within dredging events. 

n/a n/a 

    Use of engineering 

techniques to 

assist natural 

recovery 

Yes Yes The lagoon structure has been 

designed with a 0.3 and 0.4 reflection 

coefficient to minimise wave 

reflection, with resultant effects on 

coastal processes. 

The shape of the Lagoon design itself 

has been through a design process 

to find the best solution with regard 

to minimising environmental effects 

(such as water quality, design 

footprint, location of watercourses 

entering Swansea Bay, changes to 

coastal processes, protected sites), 

energy generation, bathymetry, 

geotechnical issues, navigation and 

cost viability. 

Any future dredging and disposal 

required within the Neath, Swansea 

and Port Talbot navigation channels 

will be undertaken under the 

provisions of the relevant marine 

licence obtained by the Port 

authorities. The channels are 

currently artificially maintained and 

as a result natural recovery would be 

No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters), 

macroalgae, angiosperms, 

phytoplankton, specific 

pollutants in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum 

to the Updated WFD 

assessment report. 
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restricted to intervals within dredging 

events. 

    Replace existing 

structures with 

new structural 

designs to 

minimise 

hydromorphologic

al impact (avoid 

like for like) 

Yes Yes The Lagoon seawall has been 

designed to minimise wave reflection 

and thus effects on coastal 

processes, which would perform 

better than the existing vertical 

concrete breakwater. 

No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters), 

macroalgae, angiosperms, 

phytoplankton, specific 

pollutants in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum 

to the Updated WFD 

assessment report. 

    Replace hard 

engineering with 

soft engineering 

Yes  Yes  It is recognised that the Project will 

involve the construction of a 9.5km 

length of hard engineering. A dune 

will be created at the eastern landfall 

fronting the SUBC. 

For navigational purposes, however, 

the eastern lagoon seawall will 

become the western training wall for 

the Neath channel and the eastern 

training wall will be relocated on a like 

for like basis, as described in the WFD 

assessment report. 

Where feasible, soft engineering has 

been considered, although this is 

primarily within the lagoon footprint 

(replacing the existing hard 

engineering (seawall) - salt-marsh, 

beach development and dune 

creation). 

No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on macroalgae and 

angiosperms in the WFD 

assessment report v2 (TLSB, 

2014)  

    
Modify existing 

structures 

No No n/a n/a   n/a 

Cessation of 

maintenance 

No  No As now, the Neath, Swansea and Port 

Talbot navigation channels will need 

to be maintained for navigational 

purposes. Any future dredging and 

disposal required within the 

navigation channels will be 

undertaken under the provisions of 

the relevant marine licence obtained 

by the Port authorities. 

 n/a n/a  
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Re-use of dredged 

material. 

Strategic 

placement of 

dredged material 

(e.g. creation of 

shallow water 

zones or gravel 

bars) 

Yes Yes Dredged material from the capital 

works within the Neath channel could 

be re-used within the lagoon seawalls 

or for beach profiling.  

Ongoing dredging and disposal of 

dredged material will be undertaken 

within the provisions of the 

appropriate marine licence held by 

the Port authorities. 

 Yes A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waters), 

macroalgae, angiosperms, 

phytoplankton, specific 

pollutants in the WFD 

assessment report v2 (TLSB, 

2014) and the Addendum 

to the Updated WFD 

assessment report. A 

dredging disposal strategy 

(DCO Requirement 24) will 

be implemented for all 

dredging operations. 

Reconnect and 

restore historic 

aquatic habitats 

Yes Yes Enhancement:  

Encouraging the reintroduction of the 

native oyster by the creation of oyster 

spatting ponds and subsequent 

release into the Lagoon is proposed. 

 

No n/a 

Narrow over-wide 

channels 

No n/a n/a n/a  n/a  

Restore/ create/ 

enhance aquatic 

and marginal 

habitats 

Yes  Yes Enhancements and offsetting 

measures:  

The introduction of the new rocky 

habitat will create intertidal and 

subtidal habitat within and external 

to the lagoon (within the Neath and 

Swansea dredged channels) and 

provides the opportunity for 

beneficial impacts and the 

opportunity for the re-colonisation of 

significant parts of the Lagoon area.  

The Lagoon seawall itself is being 

designed to promote and enhance 

the ecological diversity of the Bay 

through the use of design concepts 

such as features similar to bioblocks 

and rockpools.  

Other strategies are proposed such 

as encouragement of the 

reintroduction of the native oyster.  

Areas of salt-marsh and dune will be 

included in the Lagoon footprint (soft 

engineering). 

 Yes A detailed assessment 

including mitigation and 

enhancement has been 

undertaken in relation to 

other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Increase in-

channel 

No No  Any future dredging and disposal 

required within the navigation 

channels will be undertaken under 

 n/a n/a  
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morphological 

diversity 

the provisions of the relevant marine 

licence obtained by the Port 

authorities. 

Indirect/ offsite 

mitigation 

(offsetting 

measures) and 

enhancements 

Yes Yes Enhancements and offsetting 

measures:  

The introduction of the new rocky 

habitat will create intertidal and 

subtidal habitat and provides the 

opportunity for beneficial impacts 

and the opportunity for the re-

colonisation of significant parts of the 

Lagoon area.  

The Lagoon seawall itself is being 

designed to promote and enhance 

the ecological diversity of the Bay 

through the use of design concepts 

such as features similar to bioblocks 

and rockpools.  

Other strategies are proposed such 

as encouraging the reintroduction of 

the native oyster.  

Areas of salt marsh and dune will be 

included in the Lagoon footprint. 

Yes A detailed assessment 

including mitigation and 

enhancement has been 

undertaken in relation to 

other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Dredging and 

disposal of 

dredgings 

  

  

  

  

  

  

  

  

  

  

Channel 

dredging; 

Lagoon 

dredging 

  

  

  

  

  

  

  

  

  

  

Yes 

  

  

  

  

  

  

  

  

  

  

Alteration of bathymetry; 

Disruption/ alteration of 

natural tidal and sediment 

dynamics; Destruction and 

alteration of benthic 

habitats; Mobilisation of 

contaminants; Increased 

turbidity periodically 

Replenishment of 

mobile sediments 

 No No  Chapter 6 of the ES assesses the 

effects of the Project on coastal 

processes. It is predicted that 

sediment will continue to be 

replenished by material brought into 

the Bay and mobilised within it. 

 n/a n/a  

Modify position of 

dredged areas to 

avoid or reduce 

dredging 

No No Capital dredging is required to 

construction the components of the 

Project and to obtain material for the 

construction of the seawall. Ground 

investigations have been undertaken 

to inform capital dredging to 

minimise potential environmental 

effects. 

Maintenance dredging within the 

lagoon footprint is required to 

optimise power generation. 

 

 

 

n/a n/a 

Reduce area of 

dredging 

Yes (partially) Yes Not feasible for the capital dredging. 

Ongoing monitoring within the 

lagoon footprint (as detailed within 

the AEMP) will be carried out to 

assess the requirements for 

maintenance dredging and to identify 

areas to be dredged. Maintenance 

No A detailed assessment 

including mitigation and 

enhancement has been 

undertaken in relation to 

other quality elements 

including fish (transitional 

and river waters), 
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dredging will be undertaken within 

the provisions of a marine licence. 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. A 

dredging disposal strategy 

(DCO Requirement 24) will 

be implemented for all 

dredging operations. 

Change vessel 

management 

practices to 

reduce or avoid 

dredging 

No No Dredging is required to construct the 

Project and to provide the 

recreational boating area. Ground 

investigations have been undertaken 

to inform capital dredging to 

minimise potential environmental 

effects. 

 

n/a n/a 

Manipulate flow / 

tidal exchange 

No No This is not feasible as the operation 

of the turbines and sluice gates must 

follow strict timing with the tides to 

optimise generation. However 

variable speed turbines with pumping 

have been selected to achieve, as 

close as possible, the natural tidal 

range, limiting effects on the 

intertidal area.  

n/a n/a 

Manage tidal 

inflows to dock 

basins, inland 

waterways, etc. to 

reduce suspended 

sediment inputs 

No n/a The Project does not involve these 

structures and it is considered that 

no management is required as a 

result of the effects of the Project 

within the Tawe. 

n/a n/a 

Adopt strategic 

options and 

policies promoting 

natural recovery 

Yes  Yes  As now, the Neath, Swansea and Port 

Talbot navigation channels will need 

to be maintained for navigational 

purposes. Any future dredging and 

disposal required within the 

navigation channels will be 

undertaken under the provisions of 

the relevant marine licence obtained 

by the Port authorities. The channels 

are artificially maintained and as a 

result natural recovery would be 

restricted to intervals within dredging 

events. 

Ongoing maintenance dredging 

within the lagoon footprint, which is 

not expected to commence until 10-

15 years after commencement of 

 No The CEMP, OEMP and the 

AEMP (secured through the 

DCO) have been prepared 

and will be implemented to 

ensure that effects on all 

quality elements will be 

minimised where possible. 

All mitigation measures will 

be implemented and 

monitored.  
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operation of the turbines, will also be 

carried out under the provisions of a 

marine licence. Elsewhere within the 

lagoon, management strategies 

secured by the DCO will encourage 

natural recovery of disturbed areas 

and habitats created (e.g. salt-marsh) 

Develop/review 

appropriate 

dredging strategy 

(timing, selective 

dredging, 

equipment, 

phasing, extent, 

technique) 

 Yes Yes  Selection of dredging equipment by 

the contractor will be appropriate to 

the depths and material types to be 

dredged to minimise the creation of 

plumes, where possible. 

Marine habitat or seafloor 

disturbance clearing for the 

construction of the Project will be 

limited to the red line boundary of 

the development. Operations outside 

the scheme footprint will be 

prohibited. Boundaries will be 

enforced and distribution of worker 

awareness information. The Project 

will adhere to Best Practice Guidance 

identified in Marine Minerals 

Guidance 1: Extraction by dredging 

from the English seabed (Office of the 

Deputy Prime Minister, 2002), or 

other industry standards with respect 

to dredging and disposal of dredged 

material. Disposal of the dredge spoil 

not suitable for seawall construction 

will be undertaken at Swansea Bay 

licensed outer disposal grounds 

(LU130) thereby presenting minimal 

risk of impact to sites outside the 

development area. 

Bathymetry surveys within the lagoon 

footprint will determine the need and 

frequency of maintenance dredging. 

All dredging and disposal of dredged 

materials, both capital and 

maintenance will be carried out 

under the provisions of marine 

licences, held either by TLSB or the 

Port authorities.  

 No A detailed assessment has 

been undertaken to assess 

the potential effects of the 

lagoon on fish (transitional 

and river waterbodies) in 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. A 

dredging disposal strategy 

(DCO Requirement 24) will 

be implemented for all 

dredging operations. 

Re-stocking 

(shellfish, fish 

translocation, 

seeding, habitat or 

species 

translocation) 

Yes Yes Enhancements and offsetting 

measures, secured through the 

Habitats Creation Strategy (DCO 

Requirement 29):  

The introduction of the new rocky 

habitat will create intertidal and 

subtidal habitat and provides the 

No A detailed assessment of 

indirect / offsite mitigation 

and enhancement 

measures have been 

considered in relation to 

other quality elements 

including fish (transitional 
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opportunity for beneficial impacts 

and the opportunity for the re-

colonisation of significant parts of the 

Lagoon area.  

The Lagoon seawall itself is being 

designed to promote and enhance 

the ecological diversity of the Bay 

through the use of design concepts 

such as features similar to bioblocks 

and rockpools.  

Other strategies are proposed such 

as encouraging the reintroduction of 

the native oyster, lobster hatchery 

and the translocation of Sabellaria 

alveolata is currently being 

progressed.  

Areas of salt-marsh and dune will be 

included in the Lagoon footprint (soft 

engineering). 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Trial sites No n/a The areas identified for capital 

dredging has been based on the 

results of the geophysical 

investigations and will commence 

following grant of the Marine Licence 

application when construction of the 

Project commences. 

n/a n/a 

Bank protection No n/a The Project is located in coastal 

waters. 

n/a n/a 

Change technique 

to manage and 

minimise 

disturbance to 

hydromorphology 

(access and 

operation)  

 Yes Yes  It is not possible to alter the 

operation of the turbines and sluice 

gates as they must follow strict timing 

with the tides to optimise 

generation.  

Bathymetry surveys will be 

undertaken to ensure maintenance 

dredging within the lagoon footprint 

is only undertaken when and where 

necessary to maintain power 

generation and use of the lagoon for 

recreational purposes and thus, 

avoids any unnecessary impact. 

 No n/a 

Beneficial use of 

dredged material. 

Strategic 

placement of 

dredged material 

(e.g. creation of 

shallow water 

zones or gravel 

bars) 

 Yes Yes Dredged material will be used within 

the seawalls. Glacial till material 

affected by the Lagoon construction 

works which does not form part of 

the Sabellaria translocation works, 

and which is not to be used for other 

habitat enhancement measures, will 

be placed along the edge of the 

western lagoon breakwater to 

 No n/a  
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provide additional substrate diversity 

for herring spawning (DCO 

requirement 27) and Sabellaria 

colonisation.  

Phased 

dewatering of 

navigation 

channels whilst 

maintenance takes 

place 

 No  No  n/a n/a  n/a  

Re-oxygenation 

(bubbler) – offset 

dredging impact – 

re-oxygenate 

water column 

No No The area is located in an area of 

coastal waters where tidal exchange 

will re-oxygenate the waters. 

n/a n/a 

Update policy and 

process guidance 

to take account of 

hydromorphology 

 Yes  Yes The AEMP produced for the Project 

identifies ongoing monitoring that will 

be undertaken in relation to benthic 

invertebrates and 

hydromorphological conditions. This 

ongoing data collection will be used 

to assess the future policies in 

relation to ongoing dredging 

maintenance within the lagoon 

footprint. 

 

 No  n/a 

Improve 

understanding of 

responses to 

hydromorphologic

al pressures 

 Yes Yes  The AEMP produced for the Project 

identifies ongoing monitoring that will 

be undertaken in relation to benthic 

invertebrates and 

hydromorphological conditions. This 

ongoing data collection will be used 

to assess the development of future 

lagoons. 

 No  n/a 

Education on use 

of guidance 

 Yes  Yes The lifetime of the Project is 

approximately 120 years. Any 

dredging will be undertaken in 

accordance with guidance relevant at 

that time and under the provisions of 

appropriate legislation. The OEMP 

produced for the project will be 

updated in line with any relevant 

legislation and guidance.  

 No  n/a 

Education on 

identifying 

opportunities for 

delivering 

mitigation 

measures 

 Yes yes   The lifetime of the Project is 

approximately 120 years. 

Opportunities for mitigation in 

relation to future dredging will be 

continually reviewed together with 

legislation and guidance within the 

requirements of the OEMP. 

 No  n/a 
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Alternative 

disposal option 

No n/a Suitable capital dredged material will 

be re-used within the Project. 

Unsuitable capital dredged material 

will require disposal in accordance 

with the provisions of the marine 

licence.  

n/a n/a 

Alternative 

disposal location 

Yes yes For the capital dredged material, an 

application for a marine licence for 

disposal at the Swansea (Outer) 

disposal ground has been made. For 

the future ongoing maintenance 

within the lagoon footprint, the 

location for the disposal of material 

will be reviewed and an application 

for a marine licence made prior to 

dredging commencing. 

n/a A detailed assessment of 

indirect / offsite mitigation 

and enhancement 

measures have been 

considered in relation to 

other quality elements 

including fish (transitional 

and river waters), 

macroalgae and invasive 

species as detailed within 

the WFD assessment report 

v2 (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Modify disposal 

technique (bottom 

dumping, pump to 

seabed, control 

amount or rate of 

disposal) 

Yes Yes The method for disposal and the 

amount of disposal will be controlled 

under the provisions of the marine 

licence. 

No A detailed assessment 

including mitigation and 

enhancement measures 

has been undertaken in 

relation to other quality 

elements including fish 

(transitional and river 

waters), macroalgae and 

invasive species as detailed 

within the WFD assessment 

report (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Modify disposal 

timing 

Yes (partially) Yes Maintenance dredging will be carried 

out under the provisions of the 

marine licence applied for prior to 

works commencing. 

No A detailed assessment 

including mitigation and 

enhancement measures 

has been undertaken in 

relation to other quality 

elements including fish 

(transitional and river 

waters), macroalgae and 

invasive species as detailed 

within the WFD assessment 

report (TLSB, 2014) and the 

Addendum to the Updated 

WFD assessment report. 

Treatment 

(physical 

treatment (for 

example: 

No No Dredging areas have been 

investigated and all samples are 

below CEFAS action level 2. There is 

therefore no requirement for 

Yes n/a 
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separation of 

more 

contaminated fine 

sediments); 

biological or 

chemical 

treatment (for 

example: 

bioremediation or 

wet oxidation 

techniques) 

treatment of dredged material. The 

volume of material to be dredged 

would also make this mitigation 

measure disproportionately costly. 

Operation 

Operation 

and 

maintenance  

Deposition of 

material; 

(dredging and 

disposal 

covered 

above) 

Yes Smothering of existing floral 

and faunal and habitats; 

Alteration of natural 

sediment dynamics; 

Alteration of bathymetry 

Material 

emplacement 

strategies (develop 

and/or revise) 

Yes Partially 

feasible 

This will not be possible for all areas 

of material deposition (i.e. any 

predicted subtidal deposition), 

however if significant sand accretion, 

particularly after storms, is observed 

at Crymlyn Burrows, the need for 

redistribution of sand or introduction 

of sand back into the wider Bay, for 

instance as a beach replenishment 

source will be considered and 

implemented as agreed with NRW.  

No n/a 
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Appendix C Information to support TLSB approach for review of 

the fish quality element in river and transitional WFD water 

bodies 
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Table 4.2 Waterbodies screened into the WFD assessment by NRW (2016) for diadromous fish and eel and reviewed by TLSB 

Catchment Water body ID 
Water body 

name 

Water 

body 

accessible 

to 

migratory 

fish? 

FCS2 

Fish 

survey 

sites 

within 

the 

water 

body 

Five 

Minute 

Riffles 

(FMRs) 

survey 

sites 

within 

the 

water 

body 

Confirmed 

salmon 

redd 

count 

Utilisation 

of main 

river by 

migrating 

salmon 

Other 

historical 

survey 

sites 

within 

the 

water 

body 

Records 

of 

salmon 

in water 

body 

(Y/N) 

Records 

of eels 

in water 

body 

(Y/N) 

Heavily 

Modified 

Water 

Body 

(HMWB) 

(Y/N) 

Water 

body 

screened 

in/out by 

NRW 

NRW Notes 
TLSB notes following NRW 

Screening 

Water 

body 

screened 

in/out by 

TLSB 

Afan 

GB110058026100 

Ffrwd Wyllt - 

headwaters 

to tidal limit 

Artificial 

barrier 
4 No No Yes 0 Y Y Y In 

Access to this small 

catchment is severely 

restricted as it 

discharges through 

Port Talbot docks. It 

is designated a 

HMWB but does 

have occasional 

records of salmon 

and eels. 

Eel records are shown so 

potential for eel accepted. 

This catchment is screened on 

the River Afan Docks Feeder to 

prevent ingress of salmon and 

sea trout smolts and has been 

since 2001.  

There is also a screen between 

docks and the Frwyd Wyllt which 

would prevent adults from 

entering the stream.  

Therefore any decline in status 

should not be attributed to 

lagoon given that access by 

these species is currently 

deliberately prevented. 

In 

GB110058026110 

Afan - 

confluence 

with Pelenna 

to tidal limit 

No 

barrier 
0 Yes No Yes 0 Y N N In 

This is main river and 

a migration corridor.  
 In 

GB110058026120 

Afan - 

headwaters 

to confluence 

with Corrwg 

No 

barrier 
1 Yes No Yes 1 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB110058026130 

Afan - conf 

with Corrwg 

to confluence 

with Pelenna 

No 

barrier 
4 Yes No Yes 1 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB110058026140 

Pelenna - 

headwaters 

to confluence 

with Afan 

No 

barrier 
11 No No Yes 1 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB110058026150 

Corrwg - 

headwaters 

to confluence 

with Afan 

No 

barrier 
3 Yes No Yes 2 Y Y N In 

WB accessible to 

diadromous fish  
 In 
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GB541005800600 
Afan Estuary 

Incl Docks 

No 

barrier 
0 No No Yes 0 N N Y In 

WB accessible to 

diadromous fish  

This is a transitional water body 

and therefore should be 

assessed using the TFCI metric 

rather than consideration of 

presence of diadromous 

migrants only as done for river 

water bodies. 

In 

Neath 

GB110058026350 

Baglan Brook 

- headwaters 

to conf with 

River Neath 

Artificial 

barrier 
0 No No No 0 no data no data N In 

There is no fish data 

for this WB and it is a 

very small 

watercourse 

discharging to the 

Neath estuary. We 

would not expect 

salmon to be 

present, but would 

expect eels. 

It is unclear on what basis eels 

would be expected to be within 

this water body and, given the 

limited data available in this 

water body, how a deterioration 

can be determined.  This 

waterbody is channelised in part 

and discharge into Neath 

Estuary controlled by a pumping 

station. Would therefore query 

the ‘Not heavily modified’ 

designation applied. 

In 

GB110058026380 

Clydach Brook 

- HW to conf 

with River 

Neath 

No 

barrier 
2 No No Yes 0 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB110058026390 

Clydach - 

headwaters 

to conf with 

River Neath 

Natural 

falls 
1 No No No 0 N N N In 

Medium tributary but 

a natural fall approx 

a mile from the tidal 

limit restricts access. 

 In 

GB110058032320 

Sychryd - 

headwaters 

to confluence 

with Mellte 

No 

barrier 
1 No Yes Yes 1 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB110058032350 

Mellte - 

Llia/Dringarth 

conf to conf 

with Nedd 

Fechan 

Natural 

falls 
2 No No No 0 N Y N In 

Upriver catchment 

access restricted by 

falls 

 In 
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GB110058032360 

Dulais - 

headwaters 

to confluence 

with River 

Neath 

Natural 

falls 
2 No No No 1 N Y N In 

Catchment with 

Aberdulais falls near 

confluence which 

restricts access. The 

falls used to have a 

fish pass on it but it 

never worked and is 

now 

decommissioned. 

TLSB did put forward 

restoring the fish 

pass as offsetting, 

however as there are 

issues of safe 

passage downstream 

for smolt we would 

not encourage it. 

Given that Aberdulais Falls is a 

natural falls and there is limited 

opportunity for safe 

downstream passage of smolts 

or eels over this water body, it is 

considered that this water body 

should be screened out. 

Out  

GB110058032370 

Pyrddin - 

headwaters 

to conf with 

Nedd Fechan 

Natural 

falls 
1 No Yes No 0 N N N Out 

Upriver catchment 

access restricted by 

falls. Redd count 

data to be checked? 

 Out 

GB110058032390 

Hepste - 

headwaters 

to confluence 

with Mellte 

Natural 

falls 
1 No No No 0 N N N Out 

Upriver catchment 

access restricted by 

falls 

 Out 

GB110058032400 

Nedd Fechan 

- to conf with 

Neath 

Natural 

falls 
1 No No No 0 N N N Out 

Upriver catchment 

access restricted by 

falls 

 Out 

GB110058032410 

Llia - 

headwaters 

to confluence 

with Mellte 

Natural 

falls 
0 No No No 0 no data no data N Out 

Upriver catchment 

access restricted by 

falls 

 Out 

GB110058032420 

Dringarth -

headwaters 

to confluence 

with Mellte 

Natural 

falls 
1 No No No 0 N N N Out 

Upriver catchment 

access restricted by 

falls 

 Out 

GB110058032430 

Neath - conf 

with Nedd 

Fechan and 

Mellte to TL 

No 

barrier 
6 Yes Yes Yes 4 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB541005800700 Neath Estuary 
No 

barrier 
0 No No Yes 0 no data no data N In 

This is main river and 

a migration corridor.  

This is a transitional water body 

and therefore should be 

assessed using the TFCI metric 

rather than consideration of 

presence of diadromous 

migrants only as done for river 

water bodies. 

In 
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South 

Gower 

Coastal 

Streams 

GB110059025620 

Clyne River - 

headwaters 

to tidal limit 

No 

barrier 
1 No No Yes 0 N N Y In 

Small coastal stream, 

unlikely to support 

salmon, although 

FCS2 expects them. 

No records of eels 

but we would expect 

them in the stream. 

It is unclear on the basis that 

eels would be expected within 

this water body. 

In 

Tawe 

GB110059025700 

Crymlyn 

Brook - HW to 

conf with 

Tennant 

Canal 

No 0 No No No 0 no data no data N In 

Small coastal stream, 

unlikely to support 

salmon, but we 

would expect eels 

It is unclear on the basis that 

eels would be expected within 

this water body. 

In 

GB110059025710 

Nant y 

Fendrod - 

headwaters 

to conf with 

Tawe 

Artificial 

barrier 
1 No No Yes 0 Y N Y In 

Medium tributary on 

lower river with a 

large weir and flood 

attenuation lake 

which severely 

restricts access. 

Designated HMWB. 

Sporadic records of 

low numbers of 

salmon. 

It is considered very unlikely that 

salmon would be present 

in/upstream of Fendrod Lake. 

TLSB query presence recorded 

prior to creation of the lake, 

which was in place since the 

1990's. 

In 

GB110059032170 

Tawe - conf 

with Giedd to 

confluence 

with Twrch 

No 

barrier 
1 Yes Yes Yes 0 Y Y N In 

Fully accessible to 

diadromous fish  
 In 

GB110059032180 

Tawe -

confluence 

with Twrch to 

tidal limit 

No 

barrier 
1 Yes Yes Yes 4 Y Y N In 

Fully accessible to 

diadromous fish  
 In 

GB110059032181 Cwm Du 
No 

barrier 
2 No No Yes 0 y y N In 

Fully accessible to 

diadromous fish  
 In 

GB110059032190 

Upper 

Clydach - 

headwaters 

to confluence 

with Tawe 

No 

barrier 
1 No Yes Yes 1 Y Y N In 

Fully accessible to 

diadromous fish  
 In 

GB110059032200 

Lower 

Clydach - 

headwaters 

to confluence 

with Tawe 

No 

barrier 
2 No Yes Yes 1 Y Y N In 

Fully accessible to 

diadromous fish  

Lower Clydach still has a 

significant man-made / natural 

barrier in lower reaches. Limited 

access is available as a result of 

a partial fish pass but TLSB do 

not consider this can be 

described as being 'fully 

accessible'  

In 
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GB110059032210 

Twrch - conf 

with Nant 

Gwys to conf 

with Tawe 

Artificial 

barrier 

1/2 mile 

from 

bottom 

0 Yes No Yes 

1 FMR 

below 

artificial 

barrier 

(Capital 

Falls)  

Y N Y In 

Lower reaches 

(Approx 1/2 mile) is 

accessible below 

Capital Falls (weir) 

and we have 

recorded salmon in 

FMR surveys. Eels are 

recorded in u/s 

waterbodies so 

somehow pass the 

weir. 

No data for eel is stated. TLSB 

query records upstream of 

Capital Falls. 

In 

GB110059032240 

Tawe - conf 

with Nant 

Llech to conf 

with Giedd 

No 

barrier 
1 No Yes Yes 1 Y Y N In 

WB accessible to 

diadromous fish  
 In 

GB110059032250 

Nant Llech - 

headwaters 

to confluence 

with Tawe 

No 

barrier 
1 No Yes Yes 0 Y Y N In 

WB accessible to 

diadromous fish  

There are at least two large 

natural falls at the lower end of 

the Llech (9m and 4.8m high) 

that restrict access. TLSB 

consider that this water body 

should be screened out. 

Out 

GB110059032260 

Llynfell - 

headwaters 

to confluence 

with Twrch 

Artificial 

barrier 
0 No Yes No 0 N no data N In 

Eels found in d/s WB. 

Western Tributary of 

the Twrch, entering 

just above Cwm 

Twrch.  

No data for eel is stated. TLSB 

query records upstream of 

Capital Falls. 

In 

GB110059032270 

Gwys - 

headwaters 

to confluence 

with Twrch 

Artificial 

barrier 
0 No No No 0 no data no data N In 

Major lower trib of 

the Twrch, enters the 

WB from a NE 

direction, confluence 

in Cwm Twrch. 

Probably access 

issues at confluence. 

TLSB query criteria for inclusion 

as notes unclear. 
In 

GB110059032280 

Giedd - 

headwaters 

to confluence 

to Tawe 

No 

barrier 
1 No Yes Yes 

1 but 

above 

artificial 

barrier 

Y Y N In 
WB accessible to 

diadromous fish  
 In 

GB110059032290 

Twrch - 

headwaters 

to confluence 

with Gwys 

Artificial 

barrier 
1 No No No 

1 but 

above 

artificial 

barrier 

N Y Y In 
Upper reaches of 

main Twrch.  
 In 

GB110059032300 

Tawe - 

headwater to 

confluence 

with Nant 

Llech 

No 

barrier 
1 Yes Yes Yes 4 Y N N In 

No expectation of 

salmon in FCS2 as 

above Penycae falls 

but FMR data 

records salmon in 

main river. No eel 

records but we 

would expect them 

to be present 

 In 
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GB541005900900 

Tawe Estuary 

below 

barrage incl 

Docks 

No 

Barrier  
0 No No Yes 0 no data no data Y In 

This is main river and 

a migration corridor.  

This is a transitional water body 

and therefore should be 

assessed using the TFCI metric 

rather than consideration of 

presence of diadromous 

migrants only as done for river 

water bodies. 

In 

GB541005900901 

Tawe - 

Beaufort weir 

to Barrage 

Tawe 

barrage 

fish pass 

0 No No Yes 0 no data no data Y In 
This is main river and 

a migration corridor.  

This is a transitional water body 

and therefore should be 

assessed using the TFCI metric 

rather than consideration of 

presence of diadromous 

migrants only as done for river 

water bodies. 

In 

Swansea 

Bay 
GB641008206666 Swansea Bay 

No 

barrier 
0 No No n/a 0 no data no data Y In 

WB accessible to 

diadromous fish  

This is a coastal water body and 

therefore the Fish quality 

element is not classified in this 

water body and does not affect 

the status of the water body. 

This water body should 

therefore be screened out.  

Out 
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WFD waterbodies considered in 2014 but not included within list provided by NRW (data provided 

3 November 2016) as having evidence of diadromous fish or being accessible to diadromous fish 

GB110058026170 GB110058026450 Kenfig - conf with Margam Moors to tidal limit (now 

GB110058026170 – Kenfig – headwaters to tidal) 

GB110058026100 GB110058026180 Margam Moors - headwaters to conf with Kenfig (now 

GB110058026100 - Ffrwd Wyllt – headwaters to tidal 

limit) 

GB110058026160 GB110058026160 Kenfig - Nant Cwm Philip conf to Margam Moors conf 

(now GB110058026170 – Kenfig – headwaters to tidal) 

GB110058026190 GB110058026190 Nant Cwm Philip - headwaters to conf with Kenfig 

GB110058026170 GB110058026170 Kenfig - headwaters to conf with Nant Cwm Philip (now 

GB110058026170 – Kenfig – headwaters to tidal) 

GB110059025610 GB110059025610 South Gower streams – Burry Pill (now 

GB110059025610 – Burry Pill – headwaters to tidal 

limit) 

GB110059025580 GB110059025580 Pennard Pill East - headwaters to tidal limit (now 

GB110059025580 – Pennard Pill) 

GB110059025520 Pennard Pill - un-named conf in Parkmill to TL (now 

GB110059025580 – Pennard Pill) 

GB71010012 GB71010012 

(Canal) 

Neath and Tennant 

 GB110058026370 Nant Cae'r-bryn - headwaters to conf with Neath (water 

body removed) 
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Fisheries Classification Status 2 (FCS2) TLSB Method and Datasets 

An approximation of the Fisheries Classification Scheme 2 (FCS2) model has been run for 

selected scenarios to test for the risk of deterioration as a result of the Project, as TLSB does 

not have access to the full FCS2 model. 

The baseline dataset used for calculation of the EQRs for river water bodies are provided in 

the tables below. 

From this dataset, specifically the EQR, expected prevalence (EXPREV), and observed count 

(OBSCNT) values it is possible to fit the zero-inflated negative binomial (ZINB) probability 

distribution for each species that the FCS2 model is based upon. Changes in observed catches 

of certain species, such as may occur from impacts upon the water body, can then be related 

to a change in EQR for that species and a wider change in EQR for the site and whole water 

body. 

For example, a 99th percentile impact on trout (assuming on an extreme precautionary 

scenario that all trout are sea trout) in the River Tawe would result in a reduction in the 

observed count of this species from 64 individuals down to 58 individuals within the Nant Ddu 

water body (ID: GB110059032181). Comparing these two observed counts within the ZINB 

probability distribution for this species in this water body results in a drop in the trout EQR 

from 0.6123 to 0.5870. 

Trout were the only species caught within the electrofishing surveys in this water body that 

may be impacted by the Project; salmon, eel and lamprey were not caught. Therefore, all other 

species EQR would remain unchanged (as observed counts of salmon, eel and lamprey were 

zero they cannot be lower). The site EQR can then be recalculated using the method set out 

within WFD-UKTAG (2008) by considering the individuals species EQRs, which results in a 

reduction of the site EQR from 0.2102 to 0.2047. 

Transitional Fish Classification Index (TFCI) Method and Datasets 

The Transitional Fish Classification Index (TFCI) tool has been run for each of the Autumnal 

datasets collected from 2013 to 2016 in Swansea Bay through fish surveys implemented by 

TLSB, modelling the baseline scenario and the impacted scenario from encounter and injury 

with the turbine and sluice gate housing structure. The results of these runs are shown in 

Table 6.6. Given the partially stochastic nature of the model (use of bootstrapping), some 

impacted scenario EQRs are higher than their baseline counterparts. The very limited impact 

of the Project on the EQR is thus reflected in that it would not be detectable within the ‘noise’ 

of the model itself.  
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Table 6.6: Results of TFCI model runs for 2013-2016 baseline datasets from Swansea Bay 

and applying the impacts of the Project to the data. 

Year TFCI – baseline EQR TFCI – impacted EQR 

2013 
0.7116 0.7106 

2014 
0.5272 0.5286 

2015 
0.5309 0.5336 

2016 
0.4819 0.4730 

Baseline fish datasets from TLSB surveys used for calculation of the EQRs are provided in the 

tables below. 

From this data, the following metrics were calculated, and compared with the reference 

conditions specified within WFD-UKTAG (2014) for each specific sampling method (beam trawl, 

otter trawl and seine net): 

 Species composition  

 Presence of indicator species  

 Species relative abundance  

 Number of taxa that make up 90% of the abundance  

 Number of estuarine resident taxa  

 Number of estuarine-dependent marine taxa  

 Functional guild composition  

 Number of benthic invertebrate feeding taxa  

 Number of piscivorous taxa  

 Feeding guild composition.  

The sampling method metrics were then adjusted for sampling effort, and adjusted metrics 

combined into a single water body level classification by the use of the ‘bootstrapping’ 

statistical re-sampling technique.  
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Fish data sets 



Water body ID NBB WB EQR NBB WB Class. Site ID Survey Id

Survey 

Year Event Date

Catchmen

t River1 Site Name NGR Site EQR Site class.

Exp. No. 

Sp.

Obs. No. 

Sp EQR Eel

EQR 

StLoach

EQR 

Bullhead

EQR 

Sticklebac

EQR 

Gudgeon

EQR 

Lamprey

EQR 

Minnow

EQR 

Salmon EQR Trout

EQR 

Grayling

EXPREV 

Eel

EXPREV 

StLoach

EXPREV 

Bullhead

EXPREV 

Sticklebac

EXPREV 

Gudgeon

EXPREV 

Lamprey

EXPREV 

Minnow

EXPREV 

Salmon

EXPREV 

Trout

EXPREV 

Grayling

GB110058026100 0.2961 Moderate 5302 117803 2009 23-Jun-09 Afan Ffrwdwyllt AF07

SS8160092

196 0.5828 Good 3 3 0.7970 0.8695 1 0.9826 0.9993 0.9630 0.9743 0.2373 0.6800 0.9973 0.3630 0.1305 0.4602 0.0174 0.0007 0.0370 0.0257 0.7627 0.9923 0.0027

GB110058026100 0.2961 Moderate 21541 117821 2009 23-Jun-09 Afan Ffrwdwyllt AF06

SS7750089

500 0.1238 Poor 4 2 0.2153 0.5424 1 0.9787 0.9763 0.8133 0.8822 0.2327 0.3243 0.9887 0.7847 0.4576 0.5688 0.0213 0.0237 0.1867 0.1178 0.7673 0.9727 0.0113

GB110058026100 0.2961 Moderate 21546 117819 2009 23-Jun-09 Afan Ffrwdwyllt AF08X

SS7998090

467 0.1816 Poor 3 2 0.5827 0.7904 1 0.9868 0.9997 0.9767 0.9619 0.2197 0.2507 0.9970 0.4173 0.2096 0.5311 0.0132 0.0003 0.0233 0.0381 0.7803 0.9880 0.0030

GB110058026120 0.7428 High 21421 142240 2014 07-Jul-14 Afan Afan AF05

SS8719196

241 0.7428 High 3 2 0.7427 0.8751 0.6147 0.9937 0.9997 0.9857 0.9683 0.5613 0.8400 0.9970 0.2573 0.1249 0.3853 0.0063 0.0003 0.0143 0.0318 0.8620 0.9887 0.0030

GB110058026130 0.3332 Moderate 14977 143974 2014 07-Jul-14 Afan Cynon CYN2

SS8191094

581 0.1856 Poor 3 1 0.6983 0.8729 0.5828 0.9811 0.9997 0.9690 0.9758 0.2833 0.3707 0.9980 0.3017 0.1271 0.4172 0.0189 0.0003 0.0310 0.0242 0.7167 0.9913 0.0020

GB110058026130 0.3332 Moderate 14979 143973 2014 09-Jul-14 Afan Cynon CYN3

SS8188294

616 0.1140 Poor 3 1 0.6753 0.8745 0.5514 0.9900 0.9997 0.9783 0.9771 0.2747 0.2533 0.9983 0.3247 0.1255 0.4486 0.0100 0.0003 0.0217 0.0229 0.7253 0.9910 0.0017

GB110058026130 0.3332 Moderate 21549 133776 2012 03-Sep-12 Afan Cregan AF13X

SS8448897

164 0.279 Moderate 2 1 0.7847 0.8897 0.6072 0.9949 0.9993 0.9893 0.9777 1 0.3587 0.9977 0.2153 0.1103 0.3928 0.0051 0.0007 0.0107 0.0223 0.0000 0.9853 0.0023

GB110058026130 0.3332 Moderate 23160 118681 2009 13-Aug-09 Afan Cregan AF02

SS8480096

400 0.7544 High 3 4 0.7423 0.8666 1 0.9931 0.9983 0.9687 0.9680 0.4100 0.6757 0.9973 0.3393 0.1334 0.4647 0.0069 0.0017 0.0313 0.0320 0.8287 0.9897 0.0027

GB110058026140 0.1441 Poor 8774 132314 2012 12-Jul-12 Afan Pelenna AF11AX

SS8161197

008 0.0556 Poor 3 1 0.7603 0.8713 0.5635 0.9936 1 0.9867 0.9736 0.1810 0.1547 0.9993 0.2397 0.1287 0.4365 0.0064 0.0000 0.0133 0.0264 0.8190 0.9917 0.0007

GB110058026140 0.1441 Poor 21540 141801 2014 08-Jul-14 Afan Pelenna AF01

SS7990096

200 0.1452 Poor 3 2 0.6240 0.8451 0.4904 0.9912 0.9987 0.9697 0.9622 0.1860 0.3933 0.9943 0.3760 0.1549 0.5096 0.0088 0.0013 0.0303 0.0378 0.8623 0.9943 0.0057

GB110058026140 0.1441 Poor 21547 141800 2014 08-Jul-14 Afan Pelenna AF10X

SS7973796

237 0.095 Poor 3 1 0.6600 0.7814 0.3966 0.9892 0.9977 0.9710 0.9426 0.1613 0.3790 0.9967 0.3400 0.2186 0.6034 0.0108 0.0023 0.0290 0.0574 0.8387 0.9893 0.0033

GB110058026140 0.1441 Poor 55564 141793 2014 10-Jul-14 Afan Pelenna P3

SS7930594

174 0.2258 Moderate 4 3 0.5387 0.4856 1 0.9850 0.9897 0.9213 0.8105 0.1157 0.5370 0.9670 0.6177 0.5144 0.6798 0.0150 0.0103 0.0787 0.1895 0.8843 0.9833 0.0330

GB110058026140 0.1441 Poor 55565 141777 2014 10-Jul-14 Afan Pelenna BP5

SS8158397

473 0.1026 Poor 3 1 0.7480 0.8895 0.6091 0.9944 0.9993 0.9883 0.9782 0.2060 0.2397 0.9970 0.2520 0.1105 0.3909 0.0056 0.0007 0.0117 0.0218 0.7940 0.9927 0.0030

GB110058026140 0.1441 Poor 55583 141795 2014 09-Jul-14 Afan Pelenna BP4

SS8158697

300 0.1004 Poor 3 1 0.7237 0.8758 0.6309 0.9953 0.9997 0.9867 0.9694 0.1213 0.3273 0.9973 0.2763 0.1242 0.3691 0.0047 0.0003 0.0133 0.0307 0.8787 0.9930 0.0027

GB110058026140 0.1441 Poor 55584 141782 2014 09-Jul-14 Afan Pelenna AF11X

SS8164596

858 0.155 Poor 3 1 0.7827 0.8772 0.5864 0.9917 1 0.9863 0.9776 0.2760 0.3067 0.9990 0.2173 0.1228 0.4136 0.0083 0.0000 0.0137 0.0224 0.7240 0.9900 0.0010

GB110058026140 0.1441 Poor 55585 141792 2014 08-Jul-14 Afan Pelenna G4

SS7993197

226 0.2328 Moderate 3 1 0.6490 0.8681 0.5301 0.9913 1 0.9753 0.9736 0.2360 0.5690 0.9990 0.3510 0.1319 0.4699 0.0087 0.0000 0.0247 0.0264 0.7640 0.9877 0.0010

GB110058026140 0.1441 Poor 55586 141785 2014 08-Jul-14 Afan Pelenna G5

SS7980096

700 0.1846 Poor 3 1 0.6340 0.8681 0.5301 0.9913 0.9990 0.9763 0.9736 0.2273 0.4473 0.9983 0.3660 0.1319 0.4699 0.0087 0.0010 0.0237 0.0264 0.7727 0.9917 0.0017

GB110063041670 0.3002 Moderate 59103 141799 2014 10-Jul-14 Afan Pelenna P2A

SS7872695

429 0.3002 Moderate 3 3 0.7197 0.6698 0.3461 0.9854 0.9967 0.9557 0.9048 0.2670 0.7183 0.9937 0.4200 0.3302 0.6539 0.0147 0.0033 0.0443 0.0952 0.8453 0.9833 0.0063

GB110058026150 0.4919 Good 22250 117816 2009 13-Aug-09 Afan Corrwg AF03

SS8760099

300 0.6818 Good 2 2 0.9227 0.8609 0.7231 0.9961 0.9997 0.9933 0.9699 0.5110 0.7050 0.9993 0.0773 0.1391 0.2769 0.0039 0.0003 0.0067 0.0301 0.8433 0.9873 0.0007

GB110058026150 0.4919 Good 29834 119453 2009 16-Sep-09 Afan Corrwg AF(x)

SS8630097

300 0.55 Good 3 3 0.7370 0.8187 1 0.9931 0.9997 0.9867 0.9429 0.2997 0.5653 0.9963 0.2630 0.1813 0.4712 0.0069 0.0003 0.0133 0.0571 0.8773 0.9913 0.0037

GB110058026150 0.4919 Good 37506 126410 2009 13-Jul-09 Afan Corrwg AF04a

SS8754699

446 0.2438 Moderate 2 1 0.9183 0.8609 0.7231 0.9961 1 0.9930 0.9699 0.1773 0.5677 0.9990 0.0817 0.1391 0.2769 0.0039 0.0000 0.0070 0.0301 0.8227 0.9827 0.0010

GB110058026170 0.4675 Good 12068 127035 2011 01-Jul-11 Kenfig Coalbrook KE11X

SS8232983

520 0.5208 Good 3 3 0.5397 0.7398 1 0.9543 0.9933 0.9073 0.9467 0.3957 0.5473 0.9983 0.5457 0.2602 0.4727 0.0457 0.0067 0.0927 0.0533 0.6043 0.9833 0.0017

GB110058026170 0.4675 Good 45244 134574 2012 03-Aug-12 Kenfig Kenfig KE6

SS8067982

915 0.4628 Good 4 7 0.2490 1 1 1 0.9717 0.9577 1 0.2930 0.4630 0.9943 0.8180 0.3901 0.4655 0.0569 0.0283 0.1750 0.0908 0.7070 0.9383 0.0057

GB110058026190 0.2229 Moderate 28580 127032 2011 01-Jul-11 Kenfig Cwm Philip KEWFD3

SS8061086

864 0.1538 Poor 3 1 0.6250 0.7721 0.4879 0.9830 0.9970 0.9467 0.9476 0.3327 0.3310 0.9933 0.3750 0.2279 0.5121 0.0170 0.0030 0.0533 0.0524 0.6673 0.9803 0.0067

GB110058026190 0.2229 Moderate 28600 127042 2011 01-Jul-11 Kenfig Kenfig KEWFD2

SS7897287

560 0.3666 Moderate 3 1 0.5623 0.7571 0.5724 0.9645 0.9947 0.9400 0.9383 0.3797 0.7143 0.9950 0.4377 0.2429 0.4276 0.0355 0.0053 0.0600 0.0617 0.6203 0.9827 0.0050

GB110058026190 0.2229 Moderate 45242 134571 2012 03-Aug-12 Kenfig Cwm Philip KEC2

SS8027886

010 0.4042 Good 4 5 0.3700 0.7143 1 0.9776 0.9937 0.9257 1 0.2527 0.5157 0.9907 0.7597 0.2857 0.5305 0.0224 0.0063 0.1520 0.0753 0.7473 0.9807 0.0093

GB110058026190 0.2229 Moderate 45243 134573 2012 02-Aug-12 Kenfig Cwm Philip KEC1

SS8048484

043 0.0776 Poor 3 5 0.4590 1 1 1 0.9933 0.9943 0.9511 0.4670 0.0390 0.9990 0.7487 0.3463 0.4029 0.0598 0.0067 0.1853 0.0489 0.5330 0.9610 0.0010

GB110058026190 0.2229 Moderate 50243 138221 2013 21-Aug-13 Kenfig Cwm Philip KEC3

SS8039185

412 0.283 Moderate 4 5 0.3157 1 1 0.9752 0.9943 0.9293 0.9261 0.2907 0.2710 0.9967 0.7737 0.2863 0.5285 0.0248 0.0057 0.1397 0.0739 0.7093 0.9833 0.0033

GB110058026190 0.2229 Moderate 50244 138222 2013 21-Aug-13 Kenfig Cwm Philip KEC4

SS8041985

358 0.0524 Poor 3 5 0.2490 1 1 1 0.9937 0.9237 0.9353 0.3470 0.0547 0.9970 0.7510 0.2750 0.5072 0.0287 0.0063 0.1430 0.0647 0.6530 0.9797 0.0030

GB110058026380 0.3478 Moderate 12057 139786 2013 16-Jul-13 Neath Clydach NE05

SN832320

2596 0.1736 Poor 3 2 0.8030 0.6919 0.4473 0.9794 0.9970 0.8717 0.9235 0.2277 0.3360 0.9970 0.5680 0.3081 0.5527 0.0206 0.0030 0.1283 0.0765 0.7723 0.9830 0.0030

GB110058026380 0.3478 Moderate 34803 132582 2012 05-Jul-12 Neath Clydach NE05A

SN829040

2960 0.522 Good 4 4 0.3243 0.6151 1 0.9782 0.9820 0.8073 0.8499 0.6190 0.4060 0.9903 0.7550 0.3849 0.6092 0.0218 0.0180 0.1927 0.1501 0.8240 0.9750 0.0097

GB110058026390 0.2626 Moderate 52203 139780 2013 16-Jul-13 Neath Clydach NE01i

SN739450

0748 0.2626 Moderate 3 2 0.5407 1 0.4748 0.9853 0.9983 0.9580 0.9451 0.1490 0.7910 0.9910 0.4593 0.2332 0.5252 0.0147 0.0017 0.0420 0.0549 0.8510 0.9893 0.0090

GB110058032320 0.1726 Poor 17548 144082 2014 23-Jun-14 Neath Mellte NE07i

SN911220

7897 0.1726 Poor 3 1 0.7507 0.6749 0.3501 0.9639 0.9977 0.8980 0.9220 0.2020 0.7040 0.9937 0.2493 0.3251 0.6499 0.0361 0.0023 0.1020 0.0780 0.7980 0.9793 0.0063

GB110058032350 0.3164 Moderate 12062 139791 2013 09-Jul-13 Neath Mellte NE20

SN931681

3353 0.2428 Moderate 2 2 0.9353 0.8088 1 0.9895 1 0.9917 0.9473 1 0.1963 0.9983 0.0647 0.1912 0.3023 0.0105 0.0000 0.0083 0.0527 0.0000 0.9667 0.0017

GB110058032350 0.3164 Moderate 12143 139808 2013 18-Jul-13 Neath Mellte NE08

SN912560

8131 0.3900 Moderate 4 3 0.7413 0.5546 1 0.9642 0.9953 0.9160 0.8673 0.1303 0.8187 0.9827 0.4000 0.4454 0.6602 0.0358 0.0047 0.0840 0.1327 0.8697 0.9660 0.0173

GB110058032360 0.6243 Good 12061 139789 2013 01-Aug-13 Neath Dulais NE03

SN807970

7577 0.6968 Good 2 4 0.7213 1 0.5476 0.9785 0.9997 0.9170 1 1 0.7270 0.9950 0.3323 0.1473 0.4524 0.0215 0.0003 0.0830 0.0366 0.0000 0.9873 0.0050

GB110058032360 0.6243 Good 26717 138678 2013 13-Sep-13 Neath Dulais NE03C

SN777480

0621 0.5518 Good 3 3 0.3183 1 0.3522 0.9777 0.9870 0.8590 1 1 0.8883 0.9703 0.6817 0.5332 0.6478 0.0223 0.0130 0.1410 0.2134 0.0000 0.9633 0.0297

GB110058032370 0.6198 Good 12137 139793 2013 02-Aug-13 Neath Pyrddin NE02

SN869281

0285 0.6198 Good 2 2 0.8853 1 0.5821 0.9870 1 0.9677 0.9701 1 0.6657 0.9993 0.1147 0.1294 0.4179 0.0130 0.0000 0.0323 0.0299 0.0000 0.9630 0.0007

GB110058032390 0.2768 Moderate 12066 138590 2013 10-Sep-13 Neath Mellte NE14

SN940990

9775 0.2768 Moderate 2 1 0.9183 0.7006 0.5792 0.9952 1 0.9903 0.9320 1 0.3833 0.9977 0.0817 0.2994 0.4208 0.0048 0.0000 0.0097 0.0680 0.0000 0.9620 0.0023

GB110058032400 0.5944 Good 12139 139696 2013 02-Aug-13 Neath Neath NE10

SN911081

4838 0.5944 Good 1 2 0.9750 0.9568 1 0.9915 0.9997 0.9983 0.9784 1 0.5600 1 0.0250 0.0432 0.0670 0.0085 0.0003 0.0017 0.0216 0.0000 0.9627 0.0000

GB110058032420 0.4318 Good 12065 139811 2013 18-Jul-13 Neath Mellte NE12

SN936511

4351 0.4318 Good 2 2 0.9457 0.8033 1 0.9893 0.9997 0.9870 0.9559 1 0.3373 0.9987 0.0543 0.1967 0.3488 0.0107 0.0003 0.0130 0.0441 0.0000 0.9743 0.0013

GB110058032430 0.6790 Good 5213 143908 2014 07-Aug-14 Neath Nant Clwyd NE19

SN849870

4964 0.6548 Good 3 3 0.4573 0.7283 1 0.9808 0.9920 0.8383 0.9366 0.3953 0.8037 0.9960 0.5427 0.2717 0.4771 0.0192 0.0080 0.1617 0.0634 0.7107 0.9743 0.0040

GB110058032430 0.6790 Good 12058 139815 2013 17-Jul-13 Neath Melin Court BrookNE04

SN822290

2011 0.7414 High 4 3 0.7893 0.6933 1 0.9781 0.9900 0.8347 0.9243 0.2343 0.9130 0.9937 0.6477 0.3067 0.5240 0.0219 0.0100 0.1653 0.0757 0.7657 0.9803 0.0063

GB110058032430 0.6790 Good 12059 139684 2013 08-Aug-13 Neath Rheola Brook NE06

SN842990

4158 0.93 High 3 5 0.8677 0.7841 1 0.9633 0.9827 0.8423 1 0.5080 0.7877 0.9937 0.3830 0.2159 0.5701 0.0367 0.0173 0.1577 0.1544 0.7097 0.9727 0.0063

GB110058032430 0.6790 Good 12134 139772 2013 09-Jul-13 Neath Gwrelych NE07A

SN889040

6618 0.9728 High 3 4 0.6033 1 1 0.9597 0.9960 0.8620 0.9343 1 0.9857 0.9960 0.3967 0.2920 0.5934 0.0403 0.0040 0.1380 0.0657 0.0000 0.9550 0.0040

GB110058032430 0.6790 Good 12207 132933 2012 09-Aug-12 Neath Gwrelych GWR2

SN888010

6645 0.2444 Moderate 3 3 0.6183 0.7075 1 0.9555 0.9973 0.8910 0.9356 0.7143 0.1253 0.9970 0.3817 0.2925 0.5915 0.0446 0.0027 0.1090 0.0644 0.6720 0.9633 0.0030

GB110058032430 0.6790 Good 12208 134578 2012 03-Sep-12 Neath Gwrelych GWR3

SN892150

6261 0.5308 Good 3 4 0.8013 0.7595 1 0.9703 0.9987 0.9200 0.9482 0.3943 0.3627 0.9977 0.3293 0.2405 0.5589 0.0297 0.0013 0.0800 0.0518 0.7980 0.9807 0.0023

GB110059025580 0.5472 Good 15914 138549 2013 03-Sep-13

South 

Gower Pennard Pill GS02

SS5453589

145 0.438 Good 4 4 0.3597 0.7948 1 0.9667 0.9733 0.8140 0.8462 0.3147 0.5003 0.9940 0.8843 0.2052 0.6816 0.0333 0.0267 0.1860 0.1538 0.6853 0.9770 0.0060

GB110059025580 0.5472 Good 29896 129588 2011 18-Aug-11

South 

Gower Pennard Pill SGWFD2

SS5435189

043 0.6564 Good 4 5 0.5677 0.7948 1 0.9667 0.9813 0.9627 0.8462 0.4203 0.3997 0.9973 0.8820 0.2052 0.6816 0.0333 0.0187 0.1790 0.1538 0.6897 0.9717 0.0027

GB110059025610 0.3872 Moderate 15458 127549 2011 11-Jul-11

South 

Gower Burry Pill GS01

SS4512793

137 0.3872 Moderate 4 3 0.2303 0.8433 1 0.9679 0.9537 0.8037 0.8159 0.2403 0.7577 0.9970 0.8827 0.1567 0.6442 0.0321 0.0463 0.1963 0.1841 0.7597 0.9760 0.0030

GB110059025620 0.1038 Poor 29895 127486 2011 11-Jul-11

South 

Gower Clyne SGWFD1

SS5979592

422 0.1038 Poor 3 2 0.2387 0.8786 1 0.9679 0.9977 0.8727 0.8838 0.3387 0.1553 0.9993 0.7613 0.1214 0.6591 0.0321 0.0023 0.1273 0.1162 0.6613 0.9877 0.0007

GB110059025710 0.3020 Moderate 29898 129536 2011 24-Jun-11 Tawe Fendrod TW15A

SS6870099

200 0.302 Moderate 3 3 0.2147 0.9218 0.5133 0.9861 0.9850 0.9557 0.9245 0.6260 0.5980 0.9973 0.7853 0.0782 0.4867 0.0139 0.0150 0.1737 0.0755 0.5207 0.9567 0.0027

GB110059032170 0.9274 High 15926 129740 2011 27-Jun-11 Tawe Nant Gyrlais TWN4

SN786530

9411 0.9274 High 3 4 0.6790 0.9023 1 0.9772 0.9957 0.8673 0.9105 0.4773 0.9337 0.9980 0.6280 0.0977 0.6663 0.0228 0.0043 0.1327 0.0895 0.7043 0.9793 0.0020

GB110059032180 0.8991 High 5372 144083 2014 23-Jun-14 Tawe Nant Du TW03

SN741480

5704 0.9764 High 4 6 0.5697 1 1 0.9705 0.9777 0.7660 1 0.7290 0.7960 0.9803 0.7903 0.3220 0.7745 0.0295 0.0223 0.2340 0.3580 0.7993 0.9700 0.0197

GB110059032180 0.8991 High 15042 129736 2011 04-Jul-11 Tawe Nant Llech TWN3

SN718800

2971 0.8218 High 3 3 0.5960 0.9081 1 0.9728 0.9953 0.8297 0.9056 0.3853 0.8540 0.9980 0.7463 0.0919 0.5553 0.0272 0.0047 0.1703 0.0944 0.6147 0.9697 0.0020

GB110059032181 0.2102 Moderate 46244 129745 2011 27-Jun-11 Tawe Nant Du TW03Ai

SN745940

8865 0.2102 Moderate 3 2 0.4613 0.9555 0.4171 0.9877 0.9993 0.9150 1 0.2783 0.6123 0.9980 0.5387 0.0445 0.5829 0.0123 0.0007 0.0850 0.0421 0.7217 0.9860 0.0020

GB110059032190 0.8794 High 16967 129570 2011 27-Jul-11 Tawe Upper Clydach

WFD site 

(Clydach)

SN721280

3935 0.8794 High 4 4 0.9040 0.8290 1 0.9851 0.9813 0.7703 0.7671 0.3697 0.7817 0.9887 0.8217 0.1710 0.6764 0.0150 0.0187 0.2297 0.2329 0.8390 0.9833 0.0113

GB110059032200 0.4653 Good 17537 132585 2012 25-Jul-12 Tawe Lower ClydachTW01

SN689020

1229 0.8068 High 4 6 0.4740 1 1 0.9861 0.9643 0.8973 0.7486 0.4757 0.5497 0.9763 0.8740 0.3120 0.7379 0.0139 0.0357 0.2587 0.2514 0.8227 0.9727 0.0237

GB110059032200 0.4653 Good 43624 132587 2012 25-Jul-12 Tawe Lower ClydachTW02A

SN684230

2645 0.1238 Poor 4 3 0.5773 0.8937 1 0.9907 0.9957 0.8593 0.8769 0.2277 0.1067 0.9933 0.7173 0.1063 0.6232 0.0093 0.0043 0.1407 0.1231 0.7723 0.9850 0.0067

GB110059032240 0.8634 High 8776 143893 2014 03-Sep-14 Tawe Tawe TW05

SN824671

2814 0.97 High 4 4 0.7947 0.8820 1 0.9921 0.9990 0.8940 0.8716 0.6770 0.8997 0.9900 0.6937 0.1180 0.6780 0.0079 0.0010 0.1060 0.1284 0.8903 0.9760 0.0100

GB110059032250 0.5216 Good 15927 129566 2011 28-Jul-11 Tawe Nant Llech TW13

SN834221

2598 0.5216 Good 3 2 0.4773 0.9337 0.3547 0.9955 0.9997 0.9500 0.9215 0.6270 0.7223 0.9960 0.5227 0.0663 0.6453 0.0045 0.0003 0.0500 0.0785 0.8560 0.9907 0.0040

GB110059032280 0.3158 Moderate 15041 129743 2011 04-Jul-11 Tawe Giedd TW12

SN787301

1283 0.3158 Moderate 4 3 0.8107 0.8683 0.2365 0.9922 1 0.9157 0.8679 0.2917 0.7120 0.9960 0.6043 0.1317 0.7635 0.0078 0.0000 0.0843 0.1321 0.8443 0.9823 0.0040

GB110059032290 0.4166 Good 15508 128229 2011 28-Jul-11 Tawe Twrch TW11A

SN754901

1519 0.4166 Good 4 3 0.4613 0.8736 1 0.9847 0.9997 0.9043 0.8483 0.1400 0.7933 0.9917 0.6600 0.1264 0.7151 0.0153 0.0003 0.0957 0.1517 0.8600 0.9753 0.0083
GB110059032300 0.6732 Good 15086 129737 2011 04-Jul-11 Tawe Tywynni TW14a

SN849821

7211 0.6732 Good 2 2 0.5877 0.9294 1 0.9932 1 0.9747 0.9274 1 0.5127 0.9983 0.4123 0.0706 0.4698 0.0068 0.0000 0.0253 0.0726 0.0000 0.9773 0.0017
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GB110058026100 3 0 31 0 0 0 0 0 114 0 0.7245 0.0000 0.0000 0.0000 0.0000 0.0286 0.0000 7.3135 43.7108 0.0000 1.2987 0.0000 13.4199 0.0000 0.0000 0.0000 0.0000 0.0000 49.3506 0.0000

GB110058026100 0 0 31 0 0 0 0 0 13 0 6.6958 0.0000 0.0000 0.0000 0.0026 0.1340 0.0000 5.3880 12.9855 0.0000 0.0000 0.0000 12.3980 0.0000 0.0000 0.0000 0.0000 0.0000 5.1992 0.0000

GB110058026100 0 0 15 0 0 0 0 0 24 0 0.9477 0.0000 0.0000 0.0000 0.0000 0.0322 0.0000 9.7538 56.3555 0.0000 0.0000 0.0000 10.0000 0.0000 0.0000 0.0000 0.0000 0.0000 16.0000 0.0000

GB110058026120 0 0 0 0 0 0 0 39 202 0 0.2977 0.0000 0.0000 0.0000 0.0000 0.0143 0.0000 16.9469 27.1102 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 9.8734 51.1392 0.0000

GB110058026130 0 0 0 0 0 0 0 0 41 0 0.9048 0.0000 0.0000 0.0000 0.0000 0.0671 0.0000 10.0123 79.4527 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 37.2727 0.0000

GB110058026130 0 0 0 0 0 0 0 0 28 0 0.6981 0.0000 0.0000 0.0000 0.0000 0.0474 0.0000 8.1524 69.3304 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 20.7407 0.0000

GB110058026130 0 0 0 0 0 0 0 0 25 0 0.2523 0.0000 0.0000 0.0000 0.0000 0.0194 0.0000 0.0000 25.7853 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 11.7925 0.0000

GB110058026130 1 0 8 0 0 0 0 7 97 0 0.3780 0.0000 0.0000 0.0000 0.0001 0.0292 0.0000 12.7537 31.1657 0.0000 0.3593 0.0000 2.8746 0.0000 0.0000 0.0000 0.0000 2.5153 34.8545 0.0000

GB110058026140 0 0 0 0 0 0 0 0 19 0 0.4322 0.0000 0.0000 0.0000 0.0000 0.0324 0.0000 15.2416 47.3041 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.4510 0.0000

GB110058026140 0 0 0 0 0 0 0 1 75 0 0.7249 0.0000 0.0000 0.0000 0.0001 0.0463 0.0000 14.5298 37.5149 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2431 18.2357 0.0000

GB110058026140 0 0 0 0 0 0 0 0 39 0 0.8452 0.0000 0.0000 0.0000 0.0001 0.0754 0.0000 20.3049 46.5367 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 22.0319 0.0000

GB110058026140 2 0 40 0 0 0 0 0 35 0 1.1094 0.0000 0.0000 0.0000 0.0008 0.0401 0.0000 19.4988 9.4171 0.0001 0.4183 0.0000 8.3668 0.0000 0.0000 0.0000 0.0000 0.0000 7.3210 0.0000

GB110058026140 0 0 0 0 0 0 0 0 32 0 0.3155 0.0000 0.0000 0.0000 0.0000 0.0214 0.0000 12.3546 62.8081 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 17.1655 0.0000

GB110058026140 0 0 0 0 0 0 0 0 38 0 0.2338 0.0000 0.0000 0.0000 0.0000 0.0088 0.0000 15.2103 20.3466 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.7076 0.0000

GB110058026140 0 0 0 0 0 0 0 0 35 0 0.5832 0.0000 0.0000 0.0000 0.0000 0.0462 0.0000 10.1360 79.5366 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 28.1124 0.0000

GB110058026140 0 0 0 0 0 0 0 0 68 0 0.5483 0.0000 0.0000 0.0000 0.0000 0.0406 0.0000 10.3140 54.5704 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 44.2248 0.0000

GB110058026140 0 0 0 0 0 0 0 0 60 0 0.5717 0.0000 0.0000 0.0000 0.0000 0.0389 0.0000 10.4315 54.7914 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 32.5627 0.0000

GB110063041670 2 0 0 0 0 0 0 3 89 0 0.9122 0.0000 0.0000 0.0000 0.0002 0.0402 0.0000 19.1799 27.3652 0.0000 0.7856 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.1784 34.9579 0.0000

GB110058026150 0 0 0 0 0 0 0 25 101 0 0.1023 0.0000 0.0000 0.0000 0.0000 0.0112 0.0000 21.5969 28.3256 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 8.6277 34.8558 0.0000

GB110058026150 0 0 31 0 0 0 0 8 78 0 0.3043 0.0000 0.0000 0.0000 0.0000 0.0132 0.0000 25.3452 25.8928 0.0000 0.0000 0.0000 8.7022 0.0000 0.0000 0.0000 0.0000 2.2457 21.8960 0.0000

GB110058026150 0 0 0 0 0 0 0 0 48 0 0.1080 0.0000 0.0000 0.0000 0.0000 0.0118 0.0000 21.0693 28.1937 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 24.2467 0.0000

GB110058026170 1 0 31 0 0 0 0 0 41 0 2.8966 0.0000 0.0000 0.0000 0.0010 0.0482 0.0000 2.2969 41.2003 0.0000 0.7663 0.0000 23.7548 0.0000 0.0000 0.0000 0.0000 0.0000 31.4176 0.0000

GB110058026170 1 4 14 4 0 6 4 0 8 0 11.8201 0.0000 0.0000 0.0000 0.0029 0.0667 0.0000 3.5293 6.6657 0.0000 0.5084 2.0336 7.1174 2.0336 0.0000 3.0503 2.0336 0.0000 4.0671 0.0000

GB110058026190 0 0 0 0 0 0 0 0 20 0 1.4910 0.0000 0.0000 0.0000 0.0004 0.0639 0.0000 4.4863 45.1232 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 17.5439 0.0000

GB110058026190 0 0 0 0 0 0 0 0 69 0 3.7099 0.0000 0.0000 0.0000 0.0009 0.0822 0.0000 3.8062 51.2969 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 66.9903 0.0000

GB110058026190 2 0 25 0 0 4 16 0 33 0 6.2273 0.0000 0.0000 0.0000 0.0006 0.2152 0.0000 4.7132 22.5071 0.0000 0.9850 0.0000 12.3128 0.0000 0.0000 1.9701 7.8802 0.0000 16.2530 0.0000

GB110058026190 5 16 5 104 0 76 0 0 0 0 30.0229 0.0000 0.0000 0.0000 0.0012 0.7479 0.0000 2.2002 40.4389 0.0000 7.8125 25.0000 7.8125 162.5000 0.0000 118.7500 0.0000 0.0000 0.0000 0.0000

GB110058026190 1 1 31 0 0 3 0 0 16 0 6.8271 0.0000 0.0000 0.0000 0.0005 0.2020 0.0000 4.0288 30.0890 0.0000 0.5634 0.5634 17.4648 0.0000 0.0000 1.6901 0.0000 0.0000 9.0141 0.0000

GB110058026190 0 3 316 3 0 3 0 0 2 0 9.1622 0.0000 0.0000 0.0000 0.0008 0.2768 0.0000 3.1259 38.0418 0.0000 0.0000 2.3459 247.1067 2.3459 0.0000 2.3459 0.0000 0.0000 1.5640 0.0000

GB110058026380 11 0 0 0 0 0 0 0 20 0 2.2550 0.0000 0.0000 0.0000 0.0003 0.1397 0.0000 6.5267 23.2381 0.0000 5.2460 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 9.5382 0.0000

GB110058026380 1 0 33 0 0 0 0 20 18 0 3.6723 0.0000 0.0000 0.0000 0.0019 0.1153 0.0000 7.9392 12.1583 0.0000 0.3429 0.0000 11.3169 0.0000 0.0000 0.0000 0.0000 6.8587 6.1728 0.0000

GB110058026390 0 17 0 0 0 0 0 0 136 0 0.8327 0.0000 0.0000 0.0000 0.0001 0.0268 0.0000 13.6756 21.7745 0.0000 0.0000 4.3478 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 34.7826 0.0000

GB110058032320 0 0 0 0 0 0 0 0 44 0 0.4981 0.0000 0.0000 0.0000 0.0002 0.0458 0.0000 10.9645 17.4707 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 21.4634 0.0000

GB110058032350 0 0 64 0 0 0 0 0 5 0 0.0747 0.0000 0.0000 0.0000 0.0000 0.0027 0.0000 0.0000 7.5722 0.0000 0.0000 0.0000 20.0125 0.0000 0.0000 0.0000 0.0000 0.0000 1.5635 0.0000

GB110058032350 2 0 46 0 0 0 0 0 46 0 0.5944 0.0000 0.0000 0.0000 0.0003 0.0233 0.0000 17.6636 7.3001 0.0000 0.5747 0.0000 13.2184 0.0000 0.0000 0.0000 0.0000 0.0000 13.2184 0.0000

GB110058032360 1 26 0 0 0 0 9 0 62 0 0.4526 0.0000 0.0000 0.0000 0.0000 0.0366 0.0000 0.0000 9.9520 0.0000 0.2096 5.4494 0.0000 0.0000 0.0000 0.0000 1.8863 0.0000 12.9946 0.0000

GB110058032360 0 18 0 0 0 0 14 0 54 0 2.0069 0.0000 0.0000 0.0000 0.0013 0.0940 0.0000 0.0000 5.0756 0.0001 0.0000 4.0000 0.0000 0.0000 0.0000 0.0000 3.1111 0.0000 12.0000 0.0000

GB110058032370 0 7 0 0 0 0 0 0 30 0 0.1272 0.0000 0.0000 0.0000 0.0000 0.0161 0.0000 0.0000 11.2093 0.0000 0.0000 2.9386 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 12.5939 0.0000

GB110058032390 0 0 0 0 0 0 0 0 10 0 0.1358 0.0000 0.0000 0.0000 0.0000 0.0287 0.0000 0.0000 10.7648 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 4.9020 0.0000

GB110058032400 0 0 7 0 0 0 0 0 23 0 0.0216 0.0000 0.0000 0.0000 0.0000 0.0004 0.0000 0.0000 7.0720 0.0000 0.0000 0.0000 1.8135 0.0000 0.0000 0.0000 0.0000 0.0000 5.9585 0.0000

GB110058032420 0 0 49 0 0 0 0 0 13 0 0.0971 0.0000 0.0000 0.0000 0.0000 0.0102 0.0000 0.0000 13.2797 0.0000 0.0000 0.0000 21.3043 0.0000 0.0000 0.0000 0.0000 0.0000 5.6522 0.0000

GB110058032430 0 0 3 0 0 0 0 1 61 0 1.7508 0.0000 0.0000 0.0000 0.0008 0.1429 0.0000 4.6871 23.2468 0.0000 0.0000 0.0000 1.9355 0.0000 0.0000 0.0000 0.0000 0.6452 39.3548 0.0000

GB110058032430 16 0 29 0 0 0 0 0 110 0 3.9121 0.0000 0.0000 0.0000 0.0010 0.1440 0.0000 5.7657 21.1353 0.0000 7.5829 0.0000 13.7441 0.0000 0.0000 0.0000 0.0000 0.0000 52.1327 0.0000

GB110058032430 24 0 26 0 0 0 1 3 57 0 3.7733 0.0000 0.0000 0.0000 0.0016 0.0499 0.0000 3.4002 16.4581 0.0000 11.7647 0.0000 12.7451 0.0000 0.0000 0.0000 0.4902 1.4706 27.9412 0.0000

GB110058032430 0 1 26 0 0 0 0 3 95 0 1.1116 0.0000 0.0000 0.0000 0.0004 0.0713 0.0000 0.0000 10.7247 0.0000 0.0000 0.5396 14.0290 0.0000 0.0000 0.0000 0.0000 1.6187 51.2599 0.0000

GB110058032430 0 0 9 0 0 0 0 7 3 0 1.1604 0.0000 0.0000 0.0000 0.0003 0.0596 0.0000 4.5844 26.2403 0.0000 0.0000 0.0000 8.4642 0.0000 0.0000 0.0000 0.0000 6.5833 2.8214 0.0000

GB110058032430 2 0 7 0 0 0 0 4 18 0 0.6026 0.0000 0.0000 0.0000 0.0001 0.0306 0.0000 8.0199 18.3293 0.0000 0.8951 0.0000 3.1328 0.0000 0.0000 0.0000 0.0000 1.7902 8.0559 0.0000

GB110059025580 9 0 27 0 0 0 0 0 27 0 20.4627 0.0000 0.0000 0.0000 0.0030 0.0784 0.0000 2.4739 17.8498 0.0000 3.9823 0.0000 11.9469 0.0000 0.0000 0.0000 0.0000 0.0000 11.9469 0.0000

GB110059025580 28 0 70 0 0 8 0 1 19 0 20.4095 0.0000 0.0000 0.0000 0.0021 0.0755 0.0000 2.4898 17.7530 0.0000 13.2576 0.0000 33.1439 0.0000 0.0000 3.7879 0.0000 0.4735 8.9962 0.0000

GB110059025610 3 0 316 0 0 0 0 0 62 0 14.1320 0.0000 0.0000 0.0000 0.0061 0.0547 0.0000 2.9180 11.8779 0.0000 0.8289 0.0000 87.3102 0.0000 0.0000 0.0000 0.0000 0.0000 17.1305 0.0000

GB110059025620 0 0 31 0 0 0 0 0 11 0 6.9286 0.0000 0.0000 0.0000 0.0003 0.0797 0.0000 2.8191 43.3205 0.0000 0.0000 0.0000 20.5638 0.0000 0.0000 0.0000 0.0000 0.0000 7.2968 0.0000

GB110059025710 0 0 0 0 0 5 0 1 20 0 13.5543 0.0000 0.0000 0.0000 0.0027 0.1713 0.0000 1.2184 22.9130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.3385 0.0000 1.0677 21.3538 0.0000

GB110059032170 3 0 1 0 0 0 0 2 132 0 1.6309 0.0000 0.0000 0.0000 0.0005 0.0548 0.0000 3.9899 30.6423 0.0000 1.9375 0.0000 0.6458 0.0000 0.0000 0.0000 0.0000 1.2917 85.2493 0.0000

GB110059032180 8 3 31 0 0 0 31 34 47 0 4.8011 0.0000 0.0000 0.0000 0.0035 0.2027 0.0000 9.1840 11.0289 0.0000 3.2000 1.2000 12.4000 0.0000 0.0000 0.0000 12.4000 13.6000 18.8000 0.0000

GB110059032180 6 0 31 0 0 0 0 0 72 0 8.3362 0.0000 0.0000 0.0000 0.0007 0.1778 0.0000 3.1048 37.1977 0.0000 6.2176 0.0000 32.1244 0.0000 0.0000 0.0000 0.0000 0.0000 74.6114 0.0000

GB110059032181 0 0 0 0 0 0 21 0 64 0 1.0515 0.0000 0.0000 0.0000 0.0000 0.0747 0.0000 5.7577 47.7323 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 14.9541 0.0000 45.5743 0.0000

GB110059032190 66 0 15 0 0 0 0 6 92 0 4.2079 0.0000 0.0000 0.0000 0.0019 0.0837 0.0000 8.9437 13.5400 0.0000 15.4386 0.0000 3.5088 0.0000 0.0000 0.0000 0.0000 1.4035 21.5205 0.0000

GB110059032200 13 8 28 0 0 6 0 9 26 0 9.8500 0.0000 0.0000 0.0000 0.0050 0.2436 0.0000 7.3006 9.9313 0.0000 3.9337 2.4207 8.4725 0.0000 0.0000 1.8155 0.0000 2.7233 7.8673 0.0000

GB110059032200 4 0 15 0 0 0 0 0 6 0 1.8879 0.0000 0.0000 0.0000 0.0005 0.0660 0.0000 5.6146 20.4782 0.0000 1.3497 0.0000 5.0614 0.0000 0.0000 0.0000 0.0000 0.0000 2.0246 0.0000

GB110059032240 13 0 3 0 0 0 0 123 81 0 0.5775 0.0000 0.0000 0.0000 0.0000 0.0201 0.0000 11.2890 3.1466 0.0000 1.2150 0.0000 0.2804 0.0000 0.0000 0.0000 0.0000 11.4953 7.5701 0.0000

GB110059032250 0 0 0 0 0 0 0 47 117 0 0.8091 0.0000 0.0000 0.0000 0.0000 0.1120 0.0000 21.1261 33.8225 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 17.8030 44.3182 0.0000

GB110059032280 6 0 0 0 0 0 0 3 60 0 1.4171 0.0000 0.0000 0.0000 0.0000 0.2555 0.0000 22.3064 28.8010 0.0000 3.6923 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.8462 36.9231 0.0000

GB110059032290 1 0 3 0 0 0 0 0 58 0 1.1504 0.0000 0.0000 0.0000 0.0000 0.0455 0.0000 17.1742 11.1184 0.0000 0.3130 0.0000 0.9391 0.0000 0.0000 0.0000 0.0000 0.0000 18.1568 0.0000
GB110059032300 0 0 4 0 0 0 0 0 27 0 0.7999 0.0000 0.0000 0.0000 0.0000 0.0166 0.0000 0.0000 16.1255 0.0000 0.0000 0.0000 1.7288 0.0000 0.0000 0.0000 0.0000 0.0000 11.6691 0.0000



Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Common Name Species
Beam 

Trawl
Beam Trawl Beam Trawl Beam Trawl Beam Trawl Beam Trawl Otter Trawl Otter Trawl

Otter 

Trawl
Otter Trawl Otter Trawl Otter Trawl Adult seine Adult seine Adult seine Adult seine Adult seine Adult seine 

Angler Lophius piscatorius 1

Atlantic cod Gadus morhua 1 3 1 1 6

Atlantic mackerel Scomber scombrus 1

Blonde ray Raja brachyura

Brill Scophthalmus rhombus 1

Clupeidae spp. Clupeidae spp.

Common dragonet Callionymus lyra 1

Common garfish Belone belone

Common goby Pomatoschistus microps 2

Common seasnail Liparis liparis 2

Common sole Solea solea 6 23 16 1 37 20 3 1 234

Corkwing wrasse Symphodus melops

Dab Limanda limanda 13 5 6 19 2 21 10 6 2 34 4

European seabass Dicentrarchus labrax 22 3

Fifteen spined stickleback Spinachia spinachia

Fivebeard rockling Ciliata mustela 1 1

Flounder Platichthys flesus 1 1 8 2 2 8 1 2 2

Goby spp. Pomatoschistus spp.

Golden grey mullet Liza aurata 16 1 1

Greater pipefish Syngnathus acus 1 1 1

Grey Gurnard Eutrigla gurnardus 17 12 9 2 1 19 24 19

Haddock Melanogrammus aeglefinus 1

Herring Clupea harengus 14 7 7 53

Lemon sole Microstomus kitt 1

Lesser pipefish Syngnathus rostellatus

Lesser sandeel Ammodytes tobianus 10 1 16 1

Lesser spotted dogfish Scyliorhinus canicula 1 6 6 28 27 56 33 5 27 3

Lesser weever Echiichthys vipera 1

Mullet spp. Mugilidae spp.

Plaice Pleuronectes platessa 1 2 2 2 8 20 26 8 2 15 1 4 2 2 8 2

Pogge / Hook-nose Agonus cataphractus 6 39 1 2 56 1 7

Poor cod Trisopterus minutus 4 2 1 58 1 3 11

Pouting Trisopterus luscus 8 7 21 10 1 7 19 35 3

Red gurnard Chelidonichthys cuculus

Reticulated dragonet Callionymus reticulatus 1 7

Sand goby Pomatoschistus minutus 5 11 1 1

Sand smelt Atherina presbyter 121 4 2 4 33 17

Sand sole Pegusa lascaris 1

Small-eyed ray Raja microcellata 2 1 1 3

Solenette Buglossidium luteum 9 35 22 3 11 11

Spotted ray Raja montagui

Sprat Sprattus sprattus 2 14 19 26 1 12 1 260 3 13

Thicklip grey mullet Chelon labrosus 3 2 2

Thinlip mullet Liza ramada 6

Thornback ray Raja clavata 2 7 4 3 4 53 13 3 1

Transparent goby Aphia minuta 2

Turbot Scophthalmus maximus 16 1 2 13 2

Tub gurnard Chelidonichthys lucernus 1 1 7 7 2 2

Whiting Merlangius merlangus 6 27 71 4 5 31 85 243 4 6 51

2013



Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Common Name Species Beam Trawl
Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Adult 

seine 

Adult 

seine 

Adult 

seine 

Adult 

seine 

Adult 

seine 

Adult 

seine 

Angler Lophius piscatorius
Atlantic cod Gadus morhua

Atlantic mackerel Scomber scombrus

Blonde ray Raja brachyura 2

Brill Scophthalmus rhombus 1 1 2

Clupeidae spp. Clupeidae spp. 1

Common dragonet Callionymus lyra

Common garfish Belone belone 9 5 3 2

Common goby Pomatoschistus microps 2 4

Common seasnail Liparis liparis
Common sole Solea solea 21 20 1 30 6 16 1 4 1 2

Corkwing wrasse Symphodus melops
Dab Limanda limanda 6 1 1 1 32 7 5 7 2 1

European seabass Dicentrarchus labrax 23 236 203 210 212 215

Fifteen spined stickleback Spinachia spinachia
Fivebeard rockling Ciliata mustela

Flounder Platichthys flesus 1 3 10 2 1 1 1
Goby spp. Pomatoschistus spp.

Golden grey mullet Liza aurata 1 5

Greater pipefish Syngnathus acus 1

Greater sandeel Hyperoplus lanceolatus 5

Grey Gurnard Eutrigla gurnardus 3 1 1 1 1 1

Haddock Melanogrammus aeglefinus
Herring Clupea harengus 63 4 2764 45 9

Lemon sole Microstomus kitt
Lesser pipefish Syngnathus rostellatus
Lesser sandeel Ammodytes tobianus

Lesser spotted dogfish Scyliorhinus canicula 2 1 1 34 15 22 44 65 6

Lesser weever Echiichthys vipera 2

Liza spp Liza spp. 1 1

Mullet spp. Mugilidae spp.
Plaice Pleuronectes platessa 37 1 2 3 18 23 8 8 23 1 2

Pogge / Hook-nose Agonus cataphractus
Poor cod Trisopterus minutus
Pouting Trisopterus luscus 5 1 20 4 1

Raitt's sandeel Ammodytes marinus 9 2 48

Red gurnard Chelidonichthys cuculus
Red mullet Mullus surmuletus

Reticulated dragonet Callionymus reticulatus 2 1 2

Sand goby Pomatoschistus minutus 2 23 8 4 2 4 9

Sand smelt Atherina presbyter 2 207 21 23 3

Sand sole Pegusa lascaris
Scaldfish Arnoghssus laterna 1

Small-eyed ray Raja microcellata 1

Solenette Buglossidium luteum 9 1 2

Spotted ray Raja montagui
Sprat Sprattus sprattus 2 35 625 256 81

Starry smooth hound Mustelus asterias 2

Thicklip grey mullet Chelon labrosus
Thinlip mullet Liza ramada 1

Thornback ray Raja clavata 1 3 1 6 6 18 2 3

Transparent goby Aphia minuta

Turbot Scophthalmus maximus 1 1 1 1 9

Tub gurnard Chelidonichthys lucernus 3

Whiting Merlangius merlangus 12 7 43 21

2014



Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Common Name Species Beam Trawl
Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Otter 

Trawl
Otter Trawl Otter Trawl

Otter 

Trawl
Otter Trawl

Otter 

Trawl

Adult 

seine 
Adult seine 

Adult 

seine 

Adult 

seine 
Adult seine 

Adult 

seine 

Angler Lophius piscatorius 1 1 2 1

Atlantic cod Gadus morhua

Atlantic mackerel Scomber scombrus

Black goby Gobius niger 6 1

Blonde ray Raja brachyura 2 2 3 1 3

Brill Scophthalmus rhombus 1 17 3 2

Clupeidae spp. Clupeidae spp.

Common dragonet Callionymus lyra 1 3 1

Common garfish Belone belone

Common goby Pomatoschistus microps

Common seasnail Liparis liparis

Common sole Solea solea 10 37 13 2 2 3 1 1 2

Corkwing wrasse Symphodus melops

Dab Limanda limanda 5 8 1 3 1 4 6 4 1 4

European seabass Dicentrarchus labrax 1 11 2 14 8

Fifteen spined stickleback Spinachia spinachia

Fivebeard rockling Ciliata mustela 1

Flounder Platichthys flesus 1 2 1 1 3 2

Goby spp. Pomatoschistus spp.

Golden grey mullet Liza aurata

Greater pipefish Syngnathus acus 1

Greater sandeel Hyperoplus lanceolatus

Grey Gurnard Eutrigla gurnardus 5 2 2 1

Haddock Melanogrammus aeglefinus

Herring Clupea harengus 2 4

Lemon sole Microstomus kitt

Lesser pipefish Syngnathus rostellatus

Lesser sandeel Ammodytes tobianus

Lesser spotted dogfish Scyliorhinus canicula 4 1 2 16 4 20 14 1 1 12

Lesser weever Echiichthys vipera 1

Liza spp Liza spp.

Long-spined sea scorpion Taurulus bubalis 1

Mullet spp. Mugilidae spp. 9

Nurshound Scyliorhinus stellaris 1

Plaice Pleuronectes platessa 2 9 1 4 13 3 4 5 6 1 9

Pogge / Hook-nose Agonus cataphractus 5

Poor cod Trisopterus minutus

Pouting Trisopterus luscus 7 2 4 9 4 1 1

Raitt's sandeel Ammodytes marinus

Ray juveniles Rajidae spp. 2 1 2 1 2

Red gurnard Chelidonichthys cuculus

Red mullet Mullus surmuletus

Reticulated dragonet Callionymus reticulatus

Rock goby Gobius paganellus 1

Sand goby Pomatoschistus minutus 27 7 8 10 1 3

Sand smelt Atherina presbyter 9 37

Sand sole Pegusa lascaris

Scaldfish Arnoghssus laterna

Small-eyed ray Raja microcellata 2 1

Solenette Buglossidium luteum 6 9 2 1

Spotted ray Raja montagui

Sprat Sprattus sprattus 2 1 1 2 23 1

Starry smooth hound Mustelus asterias 1

Thicklip grey mullet Chelon labrosus

Thinlip mullet Liza ramada 4 1 1

Thornback ray Raja clavata 1 1 14 18 13

Three-bearded rockling Gaidrospsarus vulgaris 1

Transparent goby Aphia minuta

Turbot Scophthalmus maximus 1

Tub gurnard Chelidonichthys lucernus 1 1 1 1

Whiting Merlangius merlangus 3 8 7 1 1 3 2 1

2015



Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Common Name Species
Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Beam 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Otter 

Trawl

Adult 

seine 

Adult 

seine 

Adult 

seine 

Adult 

seine 

Adult 

seine 
Adult seine 

Atlantic mackerel Scomber scombrus 1 11

Blonde ray Raja brachyura 1
Clupeidae spp. Clupeidae spp. 6

Common dragonet Callionymus lyra

Common garfish Belone belone
Common goby Pomatoschistus microps 4
Common sole Solea solea 73 6 9 3 1 1

Corkwing wrasse Symphodus melops
Dab Limanda limanda 32 4 51 6 2 4 27 5 2

European seabass Dicentrarchus labrax 2 2 3 10 5 1 35 27 3 3
Fifteen spined stickleback Spinachia spinachia

Flounder Platichthys flesus 1 7 11 2 6 1 10 2
Goby spp. Pomatoschistus spp. 8 5 5 3

Golden grey mullet Liza aurata 5 10
Greater pipefish Syngnathus acus 1

Grey Gurnard Eutrigla gurnardus 5 1 1
Herring Clupea harengus 1 4 1

Lemon sole Microstomus kitt
Lesser pipefish Syngnathus rostellatus 1

Lesser spotted dogfish Scyliorhinus canicula 4 2 8 20 10 17 1 40 5

Lesser weever Echiichthys vipera 1 2
Mullet spp. Mugilidae spp. 8 2 2

Plaice Pleuronectes platessa 1 11 19 18 19 3 33 5 1
Pogge Agonus cataphractus 1

Poor cod Trisopterus minutus 1
Blonde ray Trisopterus luscus 11 2 2 3 3 3 1

Red gurnard Chelidonichthys cuculus

Sand goby Pomatoschistus minutus 2
Sand smelt Atherina presbyter 1 1 50 4 18 139
Sand sole Pegusa lascaris

Small-eyed ray Raja microcellata 1 1 1 4 1 5
Solenette Buglossidium luteum 35 24 10

Spotted ray Raja montagui
Sprat Sprattus sprattus 3 1

Thornback ray Raja clavata 1 3 2 4 6 5 2

Turbot Scophthalmus maximus 3 1 3
Tub gurnard Chelidonichthys lucernus 1 1

Whiting Merlangius merlangus 16 13 1 19 9 2 1 24

2016


