[bookmark: _Hlk203485055]WWT Llanelli Saline Lagoons Restoration Project

Impact Assessment 1: Saltmarsh Habitat 

Introduction
The WWT Llanelli Saline Lagoons Restoration Project will improve the quality and resilience of the Saline Lagoons at WWT Llanelli Wetland Centre in Carmarthenshire. The work is being carried out to restore and protect this vital habitat for the benefit of a wide range of species including European Eel, Otter, specialised Saline Lagoon invertebrates, and internationally significant numbers of wetland birds which use the lagoons as safe feeding and roosting habitat. The planned work will deliver:
1.                   Repairs to the banks of the saline lagoons, which have been eroded by wind and wave to the extent that they now have limited capacity to hold water and to support the large populations of SPA citation bird species that use the lagoons as a refuge.  All repair work to the banks will take place above Mean High Water Springs. An excavator will be used to repair banks, through minor re-profiling, using substrate from within the lagoons. The total length of banks requiring repairs is less than 200m, and the amount of material we will need to excavate to undertake these repairs is up to 200 cubic metres.
2.                   Re-distribution of sediment which has accumulated within the lagoons, to increase the depth of the lagoons in certain areas and to vary the depth profile. This will increase their resilience to drying out during periods of low rainfall and improve the habitat for a range of species. This work will take place within the lagoons using an excavator and tracked dumper truck, while the lagoons are naturally drained-down in summer weather. The area of sediment that will be re-profiled is 2 ha in extent. Sediment will be excavated to a maximum depth of 0.5m, and generally by only 0.0-0.2m, and redistributed to the vulnerable south-west corner of the lagoons, to widen the bank and create additional saltmarsh habitat thereby providing additional protection for the lagoons from the prevailing wind and wave action. 
As required under the Water Framework Directive (WFD) for estuarine and coastal waters, we have carried out an impact assessment for any receptors identified as being at risk from the work carried out as part of the project.
Prior to impact assessment, we carried out a scoping exercise to identify the receptors that are potentially at risk from the project and need impact assessment. The findings of our scoping exercise are shown in a separate WFD scoping template document.
We have identified three receptors during the impact assessment scoping exercise:
1. Saltmarsh Habitat. The proposed work falls within 500m of saltmarsh which is classified as a higher sensitivity habitat.
2. Protected Sites. The work location is within the boundaries of the following protected sites: 
Carmarthen Bay and Estuaries SAC
Burry Inlet SPA
Burry Inlet Ramsar Site
Burry Inlet and Loughor Estuary SSSI
Water Framework Directive (WFD) waterbodies, Burry Inlet Inner & Burry Inlet Outer
3. Fish. The work may have a local impact on fish within the lagoons.
This assessment considers the potential impacts of the project on Saltmarsh Habitat, and how these impacts will be mitigated. For an assessment of the impacts of the project on Protected Sites and Fish, please see separate Impact Assessments 2 and 3.
In general the work will be taking place at or above the height of Mean High Water Springs (MHWS), however, since the work is within a marine licensable area, we have followed the Marine Licence guidance for locations below Mean High Water Springs.
Whilst the saline lagoons at WWT Llanelli are not large enough to be considered as individual waterbodies under the WFD, we would like to emphasise that Saline Lagoons are a rare and important habitat both in Wales and internationally and the saline lagoons at WWT Llanelli are no longer able to hold water effectively due to erosion damage. The lagoons are only topped up a few times annually during large spring tides and they now dry up annually, affecting the SPA bird assemblages. One of the lagoons has already dried out entirely this summer, and if consent is not given to carry out this work soon then the lagoons will no longer be able to support the unique assemblage of specialist invertebrate species, and to attract the high proportion of SPA-feature waterbirds which currently roost on the lagoons, particularly during high tides and on migration.

Activities with the potential to create pressures on saltmarsh habitat
To consider whether the proposed work could create pressures on the marine environment, we looked at the JNCC pressures-activities matrix to help identify ways that the work could affect the receptors and considered whether there were pathways linking pressures to the receptors.
The activities with a potential to have an impact on saltmarsh are as follows:
1. The re-distribution of sediment within the saline lagoons to increase depth diversity for invertebrates, fish and birds, and increase the resilience of the lagoons to dry spells in future.
2. The repair of the soft banks of the saline lagoons in areas where erosion has occurred.
These activities broadly fit within the JNCC activities of Capital Dredging, Habitat Creation, Soft coastal defences (maintenance) and Tidal Lagoon/impoundment: Operation and maintenance in the activities matrix.

Pressures
The pressures matrix identifies the following applicable pressures associated with these kinds of activities:
1. Abrasion/disturbance of the substrate
2. Habitat structure changes – removal of substratum
3. Physical changes (to another sediment type)

Pathways and mitigation of impacts
There are a number of potential pathways whereby the activity and pressures created could cause deterioration of the saltmarsh habitat. These pathways are shown in the following tables, taken from the pressures-activities matrix, and beneath each table we have described how we will mitigate, avoid or minimise any impacts.

1. Abrasion/disturbance of the substrate (i.e. saltmarsh habitat) during Saline Lagoon sediment redistribution and bank repairs
	Qry_ActivityPressureRelationships

	APJoinMasterID
	CategoryTitle
	ActivityTitle
	PressureTitle
	APJustificationDesc
	RPPTitle
	RiskFactorDesc
	EvidenceStandardDesc

	1623
	Coastal Infrastructure
	Soft coastal defences: Maintenance
	Abrasion/disturbance of the substrate on the surface of the seabed
	Maintenance works might require dredging/extraction, which disturb the seabed and in turn will result in abrasion and sediment disturbance [2838],[4890].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710

	1417
	Coastal management activities
	Habitat creation
	Abrasion/disturbance of the substrate on the surface of the seabed
	A variety of ports and harbour activities can result in abrasion/disturbance of the seabed; including structures placed (e.g. geotextile bags or rocks used in breakwaters) or driven (e.g. piles) into the seabed [3106],[2838],[3159],[3161],[3145],[4912],[4903],[4913],[3223].  Piles used in coastal developments can be driven to depths of over -30 m Chart Datum, tubular piles are typically 1-2 m diameter, sheet piles typically 0.5-1 m wide and 0.1-0.2 m thick [4896],[4898],[4890].  Vessel movements can cause localised scour of the seabed, in shallow locations, berth pockets, in navigation channels [5174],[3145].  Anchors cause damage to the seabed upon deploying/recovery plus abrasion caused by anchor dragging and the anchor chain.  The anchors of large vessels have been found to penetrate the seabed unto 1 m, depth of penetration by smaller inshore vessel anchors is expected to be less [4971].  Small vessel anchors have been found to cause surface ‘scars’ of typically 1-4 m2 [5175]; while scouring of 6 m radius has been recorded on intertidal mudflats caused by anchor chains [5179],[4981].  Mooring chains from swinging moorings can also scour the seabed as the mooring slackens and rotates with the tide [3223].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710

	1173
	Extraction (and disposal) of non-living resources
	Capital dredging
	Abrasion/disturbance of the substrate on the surface of the seabed
	A variety of ports and harbour activities can result in abrasion/disturbance of the seabed; including structures placed (e.g. geotextile bags or rocks used in breakwaters) or driven (e.g. piles) into the seabed [3106],[2838],[3159],[3161],[3145],[4912],[4903],[4913],[3223].  Piles used in coastal developments can be driven to depths of over -30 m Chart Datum, tubular piles are typically 1-2 m diameter, sheet piles typically 0.5-1 m wide and 0.1-0.2 m thick [4896],[4898],[4890].  Vessel movements can cause localised scour of the seabed, in shallow locations, berth pockets, in navigation channels [5174],[3145].  Anchors cause damage to the seabed upon deploying/recovery plus abrasion caused by anchor dragging and the anchor chain.  The anchors of large vessels have been found to penetrate the seabed unto 1 m, depth of penetration by smaller inshore vessel anchors is expected to be less [4971].  Small vessel anchors have been found to cause surface ‘scars’ of typically 1-4 m2 [5175]; while scouring of 6 m radius has been recorded on intertidal mudflats caused by anchor chains [5179],[4981].  Mooring chains from swinging moorings can also scour the seabed as the mooring slackens and rotates with the tide [3223].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710



The repair of banks and redistribution of sediment within the saline lagoons will require the use of one 13 tonne excavator and a tracked dumper.  We will take measures to reduce saltmarsh and creek damage by vehicles in the following ways: 

Mitigation
We will ensure that vehicles use existing hard access trackways wherever possible. Existing tracks enable access for vehicles from the WWT car park as far as the location of the first sluice on the inner lagoon. 
There is a 350m section of lagoon bank between the first sluice and the farthest section of bank needing repair, which is predominantly saltmarsh habitat with no hard trackway. In this section we will minimise abrasion of saltmarsh habitat on the banks by avoiding the use of any vehicles with tyres, and only using an excavator with tracks that have a large surface area.
In soft or uneven sections of the bankside we will also use ground mats to minimise abrasion.
We will only use vehicles on the saline lagoon banks and within the lagoons themselves (in areas which have dried out), and will not need to access any creeks or other areas of Saltmarsh SAC habitat. 

2. Habitat structure changes – removal of substratum during sediment redistribution and Saline lagoon bank repairs
	Qry_ActivityPressureRelationships

	APJoinMasterID
	CategoryTitle
	ActivityTitle
	PressureTitle
	APJustificationDesc
	RPPTitle
	RiskFactorDesc
	EvidenceStandardDesc

	1618
	Coastal Infrastructure
	Soft coastal defences: Maintenance
	Habitat structure changes - removal of substratum (extraction)
	Maintenance works can require dredging/extraction, which results in the pressure [2838],[4890].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710

	1106
	Extraction (and disposal) of non-living resources
	Capital dredging
	Habitat structure changes - removal of substratum (extraction)
	Navigation dredging results in the physical removal of substrate and thus associated habitats and species within the area to increase or maintain depths within navigation channels [3082],[2838],[3159].  The depth of material extracted during capital dredging projects can be over several metres.  For example, in Southampton it was necessary to deepen the existing berths from -10.2-12.2 m Chart Datum to -16 m Chart Datum as part of a berth extension project [4890].  The depth of material removed during maintenance dredging varies greatly depending on the location and target level required, generally between 0.5 m and 2 m of sediment is removed [4897],[4904].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710



The repair of banks and redistribution of sediment within the saline lagoons will require the use of one 13 tonne excavator and a tracked dumper.  The total length of banks requiring repairs is less than 200m, and the amount of material we will need to excavate to undertake these repairs is up to 200 cubic metres.
Within the lagoons themselves vehicles will only work in areas of bare sediment that have dried out in summer weather.  We will carry out sediment core sampling within the dry areas of the lagoons themselves to find areas of sediment which are relatively firm and free of silt. We will excavate shallow areas of bare sediment from within the lagoons to a depth of up to 0.2m and use this material to build up the banks where repairs are needed. The bank repairs would be carried out in early Summer, after the large spring tides, and following the bank repairs, we would fence the repaired areas to exclude cattle and give the banks as long as possible to stabilise before the large autumn tides.
In addition to the bank repairs, a 13 tonne excavator and tracked dumper will be also used to re-distribute sediment in the lagoons, to increase depth diversity for invertebrates, fish and birds, and increase the resilience of the lagoons to dry spells in future. We would do this by moving sediment from deeper areas to the most vulnerable south west corner of the lagoons, where it would develop as additional saltmarsh habitat, thereby helping to protect the lagoons from the prevailing south westerly wind and wave action.

Mitigation
We would only need to carry out repairs to the banks in areas where the saltmarsh habitat has been eroded and degraded by the action of water and wind, as shown in the attached photographs. Only degraded areas of saltmarsh would be repaired and built up to their original height.
By doing this we would avoid smothering any developed areas of saltmarsh with sediment, and the repaired sections of the banks would gradually revert to saltmarsh. 
The areas within the lagoons where sediment is extracted will be deepened by a maximum of 0.5m, and generally by only 0.0-0.2m. This will revert the lagoons to no more than their original depth and will not result in any change of habitat type, with the exception of the south west corner which will develop as additional saltmarsh. By following this course of action we be retaining the sediment as close as possible from where it originated, within the same sediment system, and using it for habitat (saltmarsh) restoration, as advised in the NRW position statement on The Sustainable Management of Marine and Coastal Sediment

3. Physical changes (to another sediment type)
	Qry_ActivityPressureRelationships

	APJoinMasterID
	CategoryTitle
	ActivityTitle
	PressureTitle
	APJustificationDesc
	RPPTitle
	RiskFactorDesc
	EvidenceStandardDesc

	1422
	Coastal management activities
	Habitat creation
	Physical change (to another sediment type)
	The materials used for construction or placement activities can alter seabed type, materials used include: timber; iron and steel; concrete; clay, silt, sand, gravel or stone/rock; plastic or other synthetic materials [3161].  Construction and presence of structures in ports and harbours will cause a change in habitat type, typically from soft sediment to a hard substratum type; examples include steel piles used in berths/jetties, concrete and rock used in breakwaters/quays [4892],[4890].  Construction activities associated with excavation and navigation dredging result in the physical removal of substrate and associated habitats and species resulting in a change in seabed type.  The degree of change will depend on the sensitivity and recoverability of the communities and frequency, duration and magnitude of activity.  Changes in seabed type can also arise from the alteration of the topography, hydrography, and sediment compositions associated resulting from these activities.  Alteration of hydrodynamic conditions as a result of capital dredge (or land reclaim) can change seabed sediment composition and distribution e.g. reduced current flow causing deposition of finer sediment and consequential change in benthic community. Capital dredging can also remove substrate to a depth that the underlying substrate is altered, thus result in a change in habitat and benthic community [2838],[3134],[3145],[3159],[4899],[4379],[4380].  Dredge disposal at sea and the deposit of sediments on the seabed can result in changes to benthic communities; as a result of disturbance to the seabed and altering the substrate character [3157].  Extent of the impacts on the marine environment depend on the characteristics of the dredged material and the physical and biological features of the dumping site, as well as the techniques and the timing chosen for the disposal [3157],[2838].  Alternative disposal or beneficial use of dredged material for environmental objections, coastal protection or beach nourishment projects, where sediment is deliberately added to a location, can also result in similar changes to benthic communities [4905],[4912],[2838].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710

	1179
	Extraction (and disposal) of non-living resources
	Capital dredging
	Physical change (to another sediment type)
	The materials used for construction or placement activities can alter seabed type, materials used include: timber; iron and steel; concrete; clay, silt, sand, gravel or stone/rock; plastic or other synthetic materials [3161].  Construction and presence of structures in ports and harbours will cause a change in habitat type, typically from soft sediment to a hard substratum type; examples include steel piles used in berths/jetties, concrete and rock used in breakwaters/quays [4892],[4890].  Construction activities associated with excavation and navigation dredging result in the physical removal of substrate and associated habitats and species resulting in a change in seabed type.  The degree of change will depend on the sensitivity and recoverability of the communities and frequency, duration and magnitude of activity.  Changes in seabed type can also arise from the alteration of the topography, hydrography, and sediment compositions associated resulting from these activities.  Alteration of hydrodynamic conditions as a result of capital dredge (or land reclaim) can change seabed sediment composition and distribution e.g. reduced current flow causing deposition of finer sediment and consequential change in benthic community. Capital dredging can also remove substrate to a depth that the underlying substrate is altered, thus result in a change in habitat and benthic community [2838],[3134],[3145],[3159],[4899],[4379],[4380].
	medium-high
	
	The associated evidence follows NE's evidence standards, particularly for "Analysis of Evidence" (NESTND024) and "Conservation Advice for MPAs" (NESTND036). See here for more information: http://publications.naturalengland.org.uk/category/3769710



[bookmark: _Hlk203311035]A 13 tonne excavator and tracked dumper will be used to re-distribute sediment within the lagoons, to increase depth diversity for invertebrates, fish and birds, and increase the resilience of the lagoons to dry spells in future. We would do this by moving sediment from deeper areas and building it up gradually in the most vulnerable south west corner of the lagoons as shown on the attached plan.  This sediment would be built up to a maximum height of the surrounding saltmarsh, and would therefore develop as saltmarsh habitat, thereby helping to protect the lagoons from the prevailing south westerly wind and wave action. The project will result in a change in habitat from saline lagoon to saltmarsh, of up to 0.4ha in extent. 
Mitigation
[bookmark: _Hlk203482635]The project will result in a net increase in saltmarsh, which is classed as a ‘higher sensitivity habitat’ in the WFD scoping template. There will be a loss of the ecologically significant and rare saline lagoon habitat, however the change will only affect up to 10% of the total area of the saline lagoons and the work is essential to protect and enhance the remaining 4 hectares of saline lagoons in the long term.  An alternative approach to redistributing sediment within the footprint of the saline lagoons would be to take the excavated sediment off the protected site.  However we are following the guidance of the NRW position statement on The Sustainable Management of Marine and Coastal Sediment which favours retaining the sediment as close as possible from where it originated, within the same sediment system, and using it for habitat (saltmarsh) restoration.

Other activities that could affect the Saltmarsh habitat
Pollution

Pollution prevention measures will be taken to reduce any contamination or suspended sediments resulting from the works. We will carry a spill kit for use in the unlikely event of any fuel spillage.
Other work in the area
We are not aware of any activities proposed or planned for the future by other operators in the Burry Inlet Inner area that would require consideration, owing to potential effects on the same identified receptors.  
[bookmark: _Hlk203314258]As a separate element of WWT’s project work taking place inland of the sea wall, we will be creating a Wetland Treatment System reedbed and settlement pond in 2026, to improve the quality of water leaving the WWT Llanelli wildfowl collection and entering the Burry Inlet. Therefore, we anticipate that overall there will be a net positive impact of the wider project on the water quality of the Burry Inlet Inner waterbody.
We will also be creating and enhancing two areas of wetland habitat for the benefit of waterfowl including SPA citation species inland of the sea wall in 2027. 
Deterioration Assessment
Deterioration is when the status of a quality element reduces by one class. For example, biological quality elements from good to moderate status. If a quality element is already at the lowest status then any reduction in its condition counts as deterioration.
We used the Water Watch Wales website https://waterwatchwales.naturalresourceswales.gov.uk/en to find the status of quality elements in the Burry Inlet Inner water body.
We note that temporary effects due to short-duration activities like construction or maintenance do not count as deterioration where the water body would recover in a short time without any restoration measures.
In consideration of the small scale of the proposed work, and the fact that many of the impacts are short-term temporary effects arising from the two-week delivery process, we have assessed that there is negligible risk that the status of any quality elements would be reduced by one class.  As mentioned above, a separate element of the WWT Llanelli Lagoons project is anticipated to provide additional habitat for SPA features, and to improve the quality of water entering the Burry Inlet from the WWT Llanelli wildfowl collection.
Invasive non-native species (INNS)

The project work could potentially create a pathway that risks introducing or spreading INNS, for example on vehicles or on footwear. The scoping template specifies that risks of introducing or spreading INNS include:

· materials or equipment that have come from, had use in or travelled through other water bodies
· activities that help spread existing INNS, either within the immediate water body or other water bodies

We will greatly reduce these risks in the following ways:

· [bookmark: _Hlk203493276]We will ensure that contractors and WWT vehicles and materials used in the redistribution of sediment and repairs to banksides have not been used in other waterbodies.
· We will ensure that whilst on site, vehicles and materials are not moved to and from other waterbodies inland of the sea wall embankment. They will only be used on the Saline Lagoons.
· We will ensure that foot wear, chest waders, and equipment are thoroughly washed before and after use in the Saline lagoons. This is standard practice at WWT Llanelli under our existing INNS biosecurity protocols to avoid accidental transmission of INNS within the site.
Jeopardising good status
The Burry Inlet Inner waterbody has a target status of ‘Good’ that it’s expected to achieve by 2027. We do not consider that this project will jeopardise the water body getting to its target status, as a core aim of the project is to create a net positive impact on the Natura 2000 sites. 
