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The Rhymney Great Wharf Habitat Restoration Polders Enhancement Project seeks to restore and enhance important saltmarsh habitats along the Rhymney Great Wharf by repairing some of the existing polders and extending the polder system to the west. Arup has been commissioned by Natural Resources Wales to produce a Project Environmental Report in support of a Marine Licence Application for the Project. This report outlines the environmental baseline, environmental receptors and summarises surveys and reports undertaken to date. This report focuses on the key receptors: Biodiversity, Water Environment, Heritage and Landscape and are informed by desk study, field survey, research, stakeholder engagement and detailed assessment; including Habitats Regulations Assessment (HRA) and Water Environment Regulations (WER) Compliance Assessment. Baseline information is presented, potential risks and mitigation measures are outlined and potential for cumulative effects considered.
The HRA Stage 1: Screening identified potential pathways for effect on each site: Severn Estuary SAC, SPA, Ramsar and River Usk SAC and River Wye SAC, primarily via disturbance, pollution incident or trampling activities on passage waders, migratory (catadromous and anadromous) fish and the intertidal mudflat and Atlantic salt meadow features. The HRA Stage 2: Appropriate Assessment determined that adverse effects on site integrity cannot be ruled out in the absence of mitigation; however, concluded no adverse effects on site integrity alone following the application of reasonable mitigation measures: pollution prevention measures, low ground  pressure vehicles and weekly ECoW checks for breeding birds or high frequency counts of key species.  Further in-combination assessment also concluded no adverse effects on site integrity when considered against other plans and projects.
A Preliminary Water Environment Regulations (WER) compliance assessment has been undertaken, which identified potential risks to the following receptors: hydromorphology, lower and higher sensitivity habitats, fish, water quality, protected areas and invasive non-native species. With appropriate mitigation measures in place, no significant risks to the water environment are anticipated. Mitigation measures include, all site activities controlled and in accordance with standard pollution prevention measures and best practice, use of spill kits which site personnel will be trained to use, biodegradable fuel oils, all storage containers appropriately bunded to prevent any spillages or leaks and no storage of materials or refuelling operations will be permitted outside the site compound.
The site is located in an archeologically sensitive area, with previously encountered archaeological features, artefacts and artefact scatters, as well as palaeochannels. A supplementary Archaeological Note has been produced to understand the known and potential archaeology which could be impacted and propose mitigation. The construction of the scheme, including the movement of plant and the installation of the polder fencing, has the potential to remove or damage any archaeological remains within the footprint of the area disturbed. It is unlikely that there will be any indirect adverse impacts resulting from changes to preservation conditions. It is unlikely that there would be any permanent impacts to heritage assets beyond the immediate area of the works and the access. Proposed mitigation includes a walkover survey, provision of exclusion areas if features are identified and a protocol for reporting archaeological discoveries to The Glamorgan-Gwent Archaeological Trust (GGAT) and Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW).

The project will provide a multitude of positive outcomes and benefits including biodiversity enhancement, flood risk management and carbon sequestration. 
[bookmark: _Toc125619212][bookmark: _Toc160701711]1. Introduction
[bookmark: _Toc160701712]1.1 Background
This report comprises a Project Environmental Report prepared by Ove Arup and Partners Ltd. (Arup) on behalf of Natural Resources Wales (NRW) to support the Rhymney Great Wharf Habitat Restoration Polders Enhancement Project (herein referred to as ‘the Project’).
This report focuses on the key receptors: Biodiversity, Water Environment, Heritage and Landscape. Baseline information is presented, and potential risks and mitigation outlined. 
[bookmark: _Toc160701713]1.2 Project description 
Rhymney Great Wharf is located approximately 5km to the north-east of Cardiff City Centre on the Severn Estuary foreshore, seaward of the Wentlooge Sea Defences (approximate grid reference ST 23126 77613 to ST 24992 78619). Refer to Environmental Constraints and Opportunities Plans (Annex A). The land use of the site is coastal estuarine, with a mix of grassland, built-up areas, and arable and horticultural land to the north. The saltmarsh is also used for livestock grazing. A public right of way which forms part of the Wales Coastal Path runs along the site, along the flood embankment.
The upper vegetated saltmarsh on site is referred to as the ‘wharf’ and the lower unvegetated foreshore as the ‘mudflats’. The Wentlooge Sea Defences protect an area of low-lying land, of which approximately 32km lies below Mean High Water Springs (MHWS). The wharf contributes to the flood defence by reducing the incident wave energy on the embankment. The site, similar to the wider Severn Estuary, is under erosive pressure caused by sea level rise and the constraints of existing hard defences around the estuary. This means that currently salt marsh is being eroded (loss of extent) and mudflats are lowering.
[bookmark: _Hlk151045838]This Project seeks to restore and enhance priority saltmarsh habitats along the Rhymney Great Wharf by installing polders and extending the polder system to the west as well as repairing existing polders. Polders are fences constructed of brushwood materials (e.g. willow branches) inserted between chestnut fence posts in a rectangular pattern across the mudflat at an appropriate height to facilitate accretion of sediment (c.3m below Mean High Water Springs – MHWS). Tidal currents are slowed by the fences, and wave movements reduced, so that sediment can more easily settle out of the water column and encourage accretion that supports saltmarsh regeneration. This will provide a multitude of outcomes and benefits, including for biodiversity, flood risk management and carbon sequestration.
Currently there are five existing polders along Rhymney Great Wharf (Polders 1-4 constructed in 2005 and Polder 5 constructed in 1988), which have received little or no maintenance since construction, therefore are not fully functioning.
The required project outcomes as identified in the Business Justification Case are:
Protect the frontage of Rhymney Great Wharf from existing erosive pressures upon mudflat and saltmarsh habitats. 
Promote sediment deposition in the first instance, to reduce or ideally reverse the erosive trends currently being experienced. 
Create conditions that will support both mudflat and saltmarsh features to varying extents over time. 
Have a refined sedimentation polder design.
Support the flood risk management of the area.

The delivery of this project will contribute to The Nature Recovery Action Plan for Wales, The National Strategy for Flood and Coastal Erosion Management in Wales, and delivery of the Welsh National Marine Plan policy to “Maintain and enhance the resilience of marine ecosystems and the benefits they provide in order to meet the needs of present and future generations.

Construction is anticipated to take place over the summer of 2024 (exact dates to be confirmed). Anticipated construction methods are outlined below, for more detail refer to the Outline Construction Phase Method Statement:
Work will be planned around the tide times and predicted tidal heights.
As the work is expected to be delivered over a period of approximately six weeks flexible working times will be adopted.
Machine work can commence directly behind a falling tide but must be completed 1 hour in advance of a rising tide.
The site manager will monitor tides and weather and decide when and where to work. They have the authority to stand down should weather conditions raise any safety concerns.
No lone working at any time on the mud flats.
The line of the polders will be marked out with ranging rods installed by hand held post knocker. A line can be strung between the ranging rods to give a line the posts can be driven to.
The string can also be set up to give an average depth of 1000mm above ground level to give a smooth top line in areas of undulation.
The stakes and brushwood bundles will be transported to the work area using the tracked dumper. 
Each full round chestnut stake 2.5m long peeled and pointed will be pitched and driven to level using the hydraulic post knocker attachment on the excavator.
A double row of posts driven in pairs offset 300mm apart and at 600mm centres.
The 2.5 m stake will be no more than 10cm higher than the brushwood.
Each 3000mm x 300mm brushwood bundle will be placed between the stakes and each layer trodden down with the bottom layer being pushed into the soft mud.
Each layer will be trodden in to form a compact wall of brushwood with no gaps or large voids.
The brushwood is then wired over using a plain fencing wire secured to the stakes with u nails.
The access to the site will be agreed with the client and will be suitable for low loader and articulated lorry deliveries. A safe fenced compound will be required for the storage of materials and the siting of welfare, fuel bowser etc. The location of this compound is to be confirmed, away from the intertidal area. The bowser will be bunded, maximum of 2000ltrs and locked when not in use. Spill kits and drip trays will be used with the bowser. Bowser to be sited at least 20m away from any watercourse or receptors such as drains or natural slopes leading to a watercourse.
[bookmark: _Toc160701714]1.3 Consenting requirements 
Consenting history:
A Town and Country Planning (Environmental Impact Assessment) (Wales) Regulations 2017 screening request was submitted to Cardiff Council on 21/09/23. Cardiff Council responded confirming that the project was not EIA development on 16/10/23 (Reference number- 23/02213/SCR).
A Marine Works (Environmental Impact Assessment) Regulations 2017 screening request was also submitted to NRW Marine Licensing Team on 29/09/23. NRW responded confirming that the project does not require a statutory EIA on 09/10/23 (Reference number- SC2305).
Consenting requirements are outlined below:
Marine Licence - a Band 2 Marine Licence is required. Activities relevant to Band 2 Licensing include small to medium scale construction, alteration or improvement of works e.g. coastal defence works, bridge repairs, some removal activities using a vehicle or vessel e.g. removals from the seabed, pier demolition. Band 2 projects are charged at a fixed fee of £1,920. The Service Level Agreement (SLA) timescale for determination is four months.
Planning Application - at time of writing an application for a Lawful Development Certificate for a Proposed Use or Development has been submitted to Cardiff Council (reference no. 23/02727/CLPUD). 
Supporting environmental documents produced to support Marine Licence:
Preliminary Ecological Appraisal (PEA)- Appendix E of the Marine Licence application.
Preliminary Water Environmental Regulations (WER) Assessment stage 1 and 2- Appendix F of the Marine Licence application
Habitat Regulations Assessment (HRA) Stage 1 and 2- Appendix H of the Marine Licence application.
Environmental Action Plan (EAP)- Appendix G of the Marine Licence Application.
Consideration for the Welsh National Marine Plan-  Appendix L of the Marine Licence application.
[bookmark: _Toc125619213][bookmark: _Toc160701715]2. Potential environmental risks 
[bookmark: _Toc160701716]2.1 Biodiversity 
Baseline 
Designated sites 
The site is located within the Severn Estuary Special Area of Conservation (SAC), Special Protection Area (SPA) and Ramsar site (collectively known as Severn Estuary European Marine Site), refer to Appendix A- Environmental Constraints and Opportunities Plans. A HRA Stage 1: Screening and Stage 2: Appropriate Assessment has been undertaken to consider impacts to European sites.
[bookmark: _Hlk145922345]The Severn Estuary SAC hosts the following Annex I habitats that are a primary reason for selection of this site: estuaries, mudflats and sandflats not covered by seawater at low tide, and Atlantic salt meadows (Glauco-Puccinellietalia maritimae). Whilst the primary focus of this project is to restore and expand the saltmarsh (salt meadow) SAC feature, the project is also likely to support the ‘Mudflats and sandflats not covered by sea water at low tide feature’ by retaining sediment and also retaining or restoring transition zones between the two habitats. Annex I habitats present as a qualifying feature, but not a primary reason for selection of this site include sandbanks which are slightly covered by sea water at all times, and reefs. The site also supports Annex II species that are a primary reason for selection: sea lamprey (Petromyzon marinus), river lamprey (Lampetra fluviatilis) and twaite shad (Alosa fallax). 
The Severn Estuary SPA supports passage ringed plover (Charadrius hiaticula) and overwintering Bewick's swan (Cygnus columbianus bewickii); curlew (Numenius arquata), dunlin (Calidris alpina), pintail (Anas acuta), redshank (Tringa totanus), and shelduck (Tadorna tadorna). 
Severn Estuary SPA qualifying interest features:
Internationally important populations of regularly occurring Annex 1 species - Bewick’s swan.
Internationally important populations of regularly occurring migratory bird species - European white-fronted goose, dunlin, redshank, shelduck, gadwall.
Internationally important assemblage of waterfowl - Bewick’s swan, European white-fronted goose, dunlin, redshank, shelduck, gadwall, wigeon, teal, pintail, pochard, tufted duck, ringed plover, grey plover, curlew, whimbrel, spotted redshank, lapwing, mallard and shoveler.
Severn Estuary Ramsar site qualifying features:
Estuaries.
Migratory fish species.
Internationally important populations of waterfowl - Bewick’s Swan, European white-fronted goose, dunlin, redshank, shelduck, gadwall.
Internationally important assemblage of waterfowl (wintering - w, passage - p)-Bewick’s swan (w), European white-fronted goose (w), shelduck (w), dunlin (w, p), redshank (w, p), gadwall (w), ringed plover (w, p), whimbrel (p), teal (w), pintail (w), wigeon (w), pochard (w), tufted duck (w), grey plover (w), curlew (w), spotted redshank (w).
It is anticipated that the temporary compound and site access will be located within the Gwent Levels – Rumney and Peterstone Site of Special Scientific Interest (SSSI) and the construction site is located within the Severn Estuary SSSI. The Severn Estuary SSSI is of international importance for wintering and passage wading birds. It holds most of the estuary’s internationally important curlew and redshank populations, and most of its nationally important ringed plover (Charadrius hiaticula) and grey plover (Pluvialis squatarola) populations. It is of internationally importance for dunlin (supporting c. 7.5% of the British wintering population).
The Gwent Levels – Rumney and Peterstone SSSI is one of a series of SSSIs within the area between Chepstow and Cardiff known as the Gwent Levels. The Severn Estuary SSSI is contiguous with the southern boundary of this area. The Gwent Levels constitute the lowlands between Cardiff and Chepstow and are drained by an ordered network of drainage ditches. The Rumney and Peterstone area supports a number of important plant species including the nationally rare brackish water-crowfoot Ranunculus baudotii and several regional rarities including the pondweeds Potamogeton obtusifolius and Potamogeton berchtoldii.
A Habitat Regulations Assessment (HRA) stage 1 and 2 has been undertake. Natura 2000 sites considered to have features which could be affected by the project are:
· Severn Estuary / Môr Hafren Special Area of Conservation (SAC) UK0013030
· Severn Estuary / Môr Hafren Special Protection Area (SPA) UK9015022
· Severn Estuary / Môr Hafren Ramsar UK11081
· River Usk / Afon Wysg SAC UK0013007 – located approximately 9.7km to the north-east of the project.
· River Wye / Afon Gwy SAC- UK0012642- located approximately 32km to the north-east of the project. 

The HRA Stage 1: Screening identified potential pathways for effect on each site, primarily via disturbance, pollution incident or trampling activities on passage waders, migratory (catadromous and anadromous) fish and the intertidal mudflat and Atlantic salt meadow features. The HRA Stage 2: Appropriate Assessment determined that adverse effects on site integrity cannot be ruled out in the absence of mitigation; however, concluded no adverse effects on site integrity alone following the application of reasonable mitigation measures: pollution prevention measures, low ground  pressure vehicles and weekly ECoW checks for breeding birds or high frequency counts of key species.  Further in-combination assessment also concluded no adverse effects on site integrity when considered against other plans and projects.

Habitats
[bookmark: _Ref148471148]Previous assessments undertaken on site comprise the Severn Estuary SAC Monitoring Report - Condition Mapping of Atlantic Salt Meadows (NRW report), issued during 2019 with survey effort undertaken during 2017[footnoteRef:2]. Arup was then commissioned to undertake a Phase 1 habitat survey, to input into the Preliminary Ecological Appraisal (PEA) for Rhymney Polders (October 2023)[footnoteRef:3] (Appendix B1). The findings are summarised below. [2:  Severn Estuary SAC Monitoring Report. Condition Mapping of Atlantic Salt Meadows (Annex I habitat 2017). Karen Wilkinson & Samuel Anstice (2019NVC data within this report references the NVC survey of Rumney Great Wharf sector during 2017. Severn Estuary SAC Monitoring Report. Condition Mapping of Atlantic Salt Meadows (Annex I habitat 2017). Karen Wilkinson & Samuel Anstice (2019)]  [3:  File reference: 290063-ARP-00-RP-RP-NX-0006] 

[bookmark: _Hlk150939562]Severn Estuary SAC Monitoring Report. Condition Mapping of Atlantic Salt Meadows 
Rhymney Great Wharf was surveyed for detailed habitat types by NRW on 25th May 20171. The saltmarsh of the Rhymney Great Wharf sector has a simple marsh structure that largely consists of an upper marsh zone and a lower marsh zone, separated by a small mud cliff up to 1.2 m high, or by rock armour. 

Upper marsh
Most of the upper marsh is referable to SM16 Festuca rubra saltmarsh NVC type, with SM16c (Festuca rubra – Glaux maritima sub-community) the most frequent sub-community encountered. The seaward edge of the upper marsh is slightly raised in comparison to the landward marsh behind and here, stands of SM24 (Elymus pycnanthus saltmarsh) dominated by Elytrigia atherica have developed. Along the seawall, the saltmarsh is more transitional between Festuca rubra dominated vegetation and Puccinellia maritima dominated vegetation and is referable to SM16a (Puccinellia maritima sub-community), with some stands of SM16c. It also shows signs of previous poaching, so occurrence may be the result of historic grazing, topography, or a combination of these two factors. 

Areas of disturbed ground (typically tracks or paths) occur at both the western and eastern extremes and have created a niche for Puccinellia rupestris. Small saltpans with affinities to SM23 (Spergularia marina – Puccinellia distans saltmarsh) were also recorded. 
Stands of open water and bare ground occur along the narrow western arm behind the rock armour and may indicate further erosion of saltmarsh is occurring. There is some evidence of freshwater influx with very occasional stands of S4 (Phragmites australis swamp and reedbed) and the presence of standing brackish water evidenced by the occurrence of small stands of S21 (Scirpus maritimus swamp). 

Lower marsh
The lower marsh is dominated by SM6 (Spartina anglica saltmarsh) NVC type. The vegetation is generally species-poor and dominated by common cord-grass (Spartina anglica), which occurs along with frequent bare mud and a scatter of associates (such as Aster tripolium and Cochlearia anglica). At the western extreme the SM6 is fragmented; moving east stands become much more consolidated and large patches of bare mud are less frequent. Within the easternmost polder the SM6 marsh is more or less continuous.Rhymney Polders Preliminary Ecological Appraisal (PEA) – 290063-ARP-00-RP-RP-NX-0006
An Extended Phase 1 Habitat Survey was carried out by Arup during October 2023 to inform the PEA. The habitats on site remained largely unchanged to those identified within the report; however, the extent of the sea couch (Elytrigia atherica) community had expanded on the upper marsh. Habitats recorded on site comprised[footnoteRef:4]: dense scrub, poor semi-improved grassland, tall ruderal, swamp, marginal vegetation, running water, standing water and brackish standing water, intertidal mud/sand with and without brown algal beds (Habitat of Principal Importance, Annex I habitat 1140 Mudflats and sandflats not covered by seawater at low tide), saltmarsh (Habitat of Principal Importance, Annex I habitat corresponding to the 1330 Atlantic salt meadows (Glauco-Puccinellietalia maritimae)), rocks/boulders above mean high water, coastal grassland, structures and bare ground.  [4:  With reference to JNCC (2016). Handbook for Phase 1 habitat Survey: technique for environmental audit. ] 

Mudflats and sandflats not covered by seawater at low tide
A description of this feature has been comprehensively undertaken within the PEA (section 3.5). 
A summary of the suitability of the site to support protected and notable species is outlined in the table below:

Table 1 Summary of suitability of the installation area to support protected and notable species (refer to the PEA for more detailed information)
	Species/Taxon
	Summary of findings

	Birds
	The site is suitable for a wide range of bird species; providing good foraging and overwintering habitat for birds. Birds may breed in the upper marsh area, however, there is no suitable habitat for breeding lesser black-backed gull on or adjacent to the site[footnoteRef:5]. [5:  Considered a notable feature of the Severn Estuary Ramsar for its breeding population.] 


	Bats
	The site is considered highly suitable for foraging and commuting bats[footnoteRef:6], however, there are no suitable trees or structures on site with roosting potential. [6:  Collins, J. (ed.) (2023) Bat Surveys for Professional Ecologists: Good Practice Guidelines (4th edition). The Bat Conservation Trust, London.] 


	Riparian mammals
	There is suitable habitat for foraging and commuting otter on site and the rock armour may provide suitable habitat for otter resting sites. There is no suitable habitat for water vole on site, however, the reen network holds suitable habitat for foraging and breeding water vole.

	Badgers, dormice and other mammals
	There is suitable habitat for foraging badger on site, with limited habitat suitable for sett creation; suitable habitat for dormice and other small mammals is present in the scrub hedgerows adjacent to the site. Porpoise and other marine mammals are present within the Severn Estuary.

	Reptiles and amphibians
	The intertidal habitats on site are considered unsuitable for amphibians, however, there is suitable habitat on site to support basking reptiles, with hibernacula potentially present in scrub along access routes.

	Fish
	The site is suitable to support a range of marine and intertidal species, including migratory fish associated with the Severn Estuary designations. The reen networks may provide optimal habitat for eel and lamprey species. 

	Vascular plants, fungi, bryophytes and invertebrates
	The grassland and saltmarsh habitats may provide suitable habitat for notable vascular plant, bryophytes, fungi and invertebrate species. Notable species include sea barley Hordeum marinum recorded during the Phase 1 field survey, stiff saltmarsh-grass Puccinelia rupestris which was last recorded on the western extreme of Rhymney Great Wharf in 2011 and bulbous foxtail Alopecurus bulbosus in 1998[footnoteRef:7]. [7:  Dargie T. (1999) Scarce Plant Survey of Saltmarsh on the Welsh Side of the Severn Estuary. CCW Contract Science Report No. 367.] 


	Non-native species
	No invasive non-native species (INNS) were recorded during the field survey, however, INNS records were returned within the search area and should be considered along the access routes.



Potential risks and mitigation
Potential Risks
The primary objective of the project is to expand saltmarsh habitats within the Severn Estuary; this activity is directly linked to the beneficial management of the SAC. Potential pathways for effect on the associated SAC, SPA and Ramsar site are considered through the Habitat Regulations Assessment (HRA) process, in addition to other SAC features.
[bookmark: _Hlk151461476]There is potential for construction activities to have temporary impacts on habitats and species. This includes habitat disturbance from temporary compounds and vehicle tracking.
There is the potential for the project to cause the medium-term change of mudflat and sandflat habitat to saltmarsh habitat. However, this risk should be balanced against the current erosion of the site leading to risk of long-term loss of both habitats without new interventions. The “Rhymney Polders: Coastal Process Study to Support Design Development” document states that the current erosional trend is caused by a range of pressures within the estuary, but particularly by sea level rise and the presence of hard coastal defences. NRW Evidence Report 528 ( Natural Resources Wales / Marine and coastal evidence reports ) states that historical land reclamation in the wider estuary has exacerbated erosional pressure estuary-wide due to coastal squeeze. Long term lowering of the mudflat has been identified, NRW Evidence Report 528 quotes Atkins (2004):
“The Rumney Valley Sewer provides long term evidence of the erosion of the mudflat [as it] traverses the mudflat.  When the outfall was constructed in 1926, it was initially below the level of the mudflat surface but in subsequent years the piles of the structure have become increasingly exposed.  By the 1970s, the piles were exposed by about 2 m and by the late 1980s up to 3 m (Kirby, 1994)”
Erosion of the seaward edge of unprotected saltmarsh is also noted (Rhymney Polders: Coastal Process Study to Support Design Development). Accelerating sea level rise and increased storminess means that the current rates of erosion are expected to intensify. Much of the current mud and sand flat feature at the site was originally saltmarsh, while the polders are expected to lead to some development of saltmarsh at the expense of mudflat, it is also expected that in the long term any new saltmarsh will revert to mudflat due to sea level rise. By promoting sedimentation, the polders will protect and enhance the existing sand and mudflat feature as well as facilitating development of saltmarsh. Uncertainty in the extent that the polders will achieve this is addressed in the Mitigation section below through an adaptive management plan.
Potential medium – long term changes of the sand and mud-flat feature to salt marsh caused by construction of the polders should also be compared to the permanent loss of feature if improvement or extension of the existing hard defences is required (e.g use of additional rock armour). The polders themselves aim to dissipate wave energy (see Section 6.2.3 of “Rhymney Polders: Coastal Process Study to Support Design Development”) and if saltmarsh does develop this will further attenuate waves and currents. Both factors will remove or delay the need for hard defence construction. Conversely, if the polders are not constructed, it is likely that work will be required on the existing hard defences. 
[bookmark: _Hlk151551605]Planning Policy Wales Chapter 6[footnoteRef:8] of the Planning Policy Wales has been updated with immediate effect as of 18th October 2023. The changes apply to all planning applications regardless of size and scale and relevant updates include: all schemes applying for planning permission must achieve a Net Benefit for Biodiversity and a Green Infrastructure Statement will be required with all planning applications. A Green Infrastructure Statement will be produced if a planning application is required. [8:  https://www.gov.wales/addressing-nature-emergency-through-planning-system-update-chapter-6-planning-policy-wales ] 

Mitigation
The proposed pre-works surveys will include the following:

Pre-installation and checks for breeding birds and passage waders (ringed plover and lesser black-backed gull) where required.
Invasive non-native species (INNS) pre-works checks for INNS if deemed required along access routes.

Species specific mitigation measures are included in the EAP, including pollution prevention guidelines. The EAP included site-specific methods to ensure that all site activities are controlled and are in accordance with standard operating procedures; e.g. relevant Guidelines for Pollution Prevention (GPP’s) and CIRIA best practice. Specific guidance includes GPP5: Works and Maintenance in or Near Water, CIRIA C741 ‘Environmental Good Practice on Site’,- Fourth Edition (2015). 

Mitigation measures outlined in the Habitat Regulations Assessment include:

· All machines will be low ground pressure to reduce potential trampling effects on intertidal habitats. Bog mats and / or aluminium trackway will also be implemented where necessary to further reduce pressures on underlying habitat.
· Pre-installation INNS checks are recommended.
· Polder installation is programmed during the summer months (June to August inclusive) to avoid the overwintering bird season (October to March inclusive).
· Weekly ornithological checks prior to and throughout installation by a Suitably Qualified Ecologist (SQE) for passage waders and breeding birds (lesser black-backed gull) are recommended.
· Should any breeding lesser black-backed gulls (or other birds) be recorded displaying breeding behaviour, suitable and appropriate buffer zones shall be employed to ensure no disturbance. If necessary, certain components of the installation will be scheduled to commence post-fledging. The proposed restoration area is exposed to recreational users and their dogs; as such, the potential for frequent disturbance suggests breeding within the installation area is unlikely and no significant effect is predicted.
· Should any passage waders in excess of 1% of the Severn Estuary SPA / Ramsar population be present within the 100m disturbance radius (or 2% within 300m) of the installation works (including access), as recorded by the SQE during ornithological checks, works within the disturbance radius shall not progress until the area is clear. Installation may continue outside the buffer zone pending approval of the SQE.

The Project aims to restore and enhance the intertidal mud and saltmarsh habitats on site. The design proposed has taken into consideration the local environmental conditions to promote the natural restoration of intertidal mud and saltmarsh habitat. 

To mitigate for uncertainty in the likely rates of accretion and changes to habitat type caused by construction of the polders, an adaptive management plan will be implemented, please see section 4.5.1 of the PEA. This will consist of monitoring of morphological evolution, changes to habitat and integrity of the structures.   
[bookmark: _Toc160701717]2.2 Water Environment 
Baseline 
According to the Natural Resource Wales (NRW) Development Advice Map, the site is located within Flood Zone C2 - without significant flood defence infrastructure. Correspondingly, the NRW Flood Map for Planning records the site as within Flood Zones 3. There is an existing flood defence embankment that runs along the coast between the foreshore and the land.
Relevant WFD water bodies to the Project are the Severn Lower Transitional Water Body (GB530905415401), and the Rhosog Fach Reen – source to Severn Estuary (River) (GB109056026770). The project falls within the Severn Lower Transitional Water Body. Refer to the Preliminary Water Environment Regulations (WER) compliance assessment (Appendix B2) for more information. 
Owing to the potential to be directly or indirectly impacted by the scheme components, only the Severn Lower Transitional Water Body was screened in for further assessment. The Severn Lower is designated as heavily modified due to the presence of flood risk management assets. As of WFD Cycle 3 (2021), the water body had an overall status of Moderate, an ecological status of Moderate, and a chemical status of Moderate.
A Coastal Process Study has been produced by APBmer to support design development. (Appendix M- Marine Licence application). This study produced a comprehensive understanding of the coastal processes operating along the Rhymney Great Wharf frontage.
Potential risks and mitigation
Potential Risks
Habitats
In the absence of best practice, lower sensitivity habitats may be at risk of direct effects or pollution incidents, e.g., sedimentation (from vehicle tracking) or accidental spillages (leaks from machinery/plant).
Construction works will affect localised areas of intertidal mudflats and saltmarsh but will not directly affect rocky reef nor the area of cobbles, gravel and shingle within the water body. The installation of the polders will be a temporary activity implementing specialist plant to access the intertidal zone. Installation will occur within intertidal mudflat that is resilient to disturbance, typically re-naturalising within a short time frame.
Production of waste is likely to be minimal and best practice procedures (PPGs and CIRIA relevant to waste and pollution control) will be integrated to avoid potential pollution incidents in addition to biosecurity measures.  Pollution prevention and biosecurity measures are outlined in the Environmental Action Plan. As such, it is reasonable to conclude that no adverse impacts are predicted on lower or higher sensitivity habitats.
Water Quality
Construction activities will displace sediment below MHWS. This provides a potential pathway for effect through sub-surface sediment being exposed to surface waters. With no visual or olfactory evidence of contamination at the site, it is likely the site is made up of natural material. The risk of incidental disturbance resulting in contamination is therefore considered to be negligible, with no measurable change to status at the water body scale for the Severn Lower in terms of current WFD status and in the achievement of ‘Good’ status of WFD elements.
Mitigation Measures
Mitigation measures will be incorporated into the construction of the scheme, including the following:
· Site-specific methods will ensure that all site activities are controlled and are in accordance with standard operating procedures, e.g., GPP, PPG and CIRIA best practice.  
· Limiting the physical works footprint and the dimensions of the access corridor as far as reasonably practicable.
· All plant will be sourced from a trusted reputable company and will come with spill kits which site personnel will be trained to use.  
· Vehicles will be loaded with all plant and materials necessary to undertake the works to minimise plant movements below MHWS.  
· Minimal quantities of fuels, materials, etc. will be taken on to the foreshore with biodegradable fuel oils implemented where practicable.  
· All storage containers will remain within the site compound and be appropriately bunded to prevent any spillages or leaks.  No storage of materials or refuelling operations will be permitted outside the site compound.  
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2.3 Heritage and Landscape
Baseline 
The site is located within the Gwent Levels Registered Historic Landscape (Cadw: HLW (Gt) 2) and is immediately to the south of the ‘Relict seawall on Rumney Great Wharf’ Scheduled Monument (Cadw: GM474). Consultation with Cadw (Historic Environment), Glamorgan and Gwent Archaeological Trust (GGAT) and Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW) has been undertaken. Cadw have advised that significant impacts to the Scheduled Monument [GM474 Relict Seawall] and Registered Gwent Levels Landscape of Historic Interest are not considered likely. Access requirements will need to be mindful of Scheduled Monument GM474 - Relict Seawall approximately 200m southwest of the closest polder.
A meeting was held with the RCAHMW Senior Investigator (Maritime) (refer to Annex B- consultation record) who requested additional information and mitigation considering the archaeological potential of the site. A Supplementary Archaeological Note (Appendix O- Marine Licence Application (file 290063-ARP-00-RP-RP-NX-0016)) has been prepared to provide information on the known and potential archaeology which could be impacted by the scheme and give an overview of potential impacts and proposed mitigation. The findings of this note are summarised below. 
The Gwent Levels
The Gwent Levels Registered Historic Landscape designation reflects the presence of a landscape with thousands of years of evidence for human activity and successive generations of land reclamation. Across the area there is high potential for archaeological and paleoenvironmental remains which, due to waterlogging, often have extremely high levels of preservation.
Within the levels, different geological, environmental and human processes have led to a range of environments which is reflected in their archaeological potential. Mesolithic remains have been discovered underlying peat deposits, which formed later in the prehistoric era. Higher ‘islands’ within the marshes which formed are known for evidence of Late Bronze Age and Iron Age activity, but they became inundated with salt water after this period. The Romans carried out work to reclaim the salt marshes, constructing a sea wall and building drainage systems. The landscape continued to be managed as a wetland through the medieval period, with marshland used for pasture alongside some areas of land reclamation and drainage. More intensive drainage was undertaken in the post-medieval period, which led to the formation of the landscape as it is today.
The scheme is located in the intertidal zone, where processes of coastal erosion effectively make it an open archaeological site, with features of all periods emerging and disappearing within the mud flats as they are uncovered, eroded or recovered by the shifting foreshore material. Due to the changing coastline in the past, the layers and features located here are not necessarily coastal in origin, as the landscape would have been drier and further away from the coast at various points in the past. 
The registered landscape has been divided into Historic Landscape Character Areas (HLCA), which reflect different patterns of historic land use which are distinct from one another in terms of their settlement, drainage systems, agriculture and archaeological potential. The western part of the site is within the Rumney HLCA while the eastern part of the site, south of Newton and beyond, is within the Peterstone HLCA. Assessment of these two areas, undertaken by GGAT, indicates that the landscapes south and east of Newton were laid out in the Roman period, with the drainage probably created by Roman legionaries based at Caerleon. The Rumney HLCA, which the western part of the site is located within, is more typical of piecemeal medieval land reclamation and there are few records associated with the coastline, the main ones being the setting back of the sea wall at Newton in the late sixteenth century – the remains of the wall are now scheduled and are located immediately north of the site.
Previously Identified Archaeology
The site is located within the Archaeologically Sensitive Area of the Wentloog Levels. A number of previous archaeological investigations within the site, as well as chance finds recorded within the Historic Environment Record (HER), have identified archaeological features, artefacts and artefact scatters, as well as palaeochannels which may be an indication of the location of further remains. It should be noted that, due to the ongoing processes of coastal erosion, it is unlikely that these specific remains survive. However, they are a strong indication of the kind of further remains which could be present.
The GGAT HER includes 47 records of archaeological features or finds within the site. Of these, 20 are of prehistoric date, and include: 
· Two features interpreted as hearths within the peat layers, thought to be of Mesolithic date.
· Two Neolithic artefacts, including a flint knife and arrowhead.
· An assemblage of Bronze Age artefacts found together, which included over 60 sherds of pottery along with bone and fire-cracked stone.
· A possible Bronze Age round house.
· An Iron Age hearth.
· Several other structures, made of wood preserved within the waterlogged deposits, which are not as closely dated but are believed to be prehistoric and may be fencing or further round houses, as well as many other artefacts.
A particularly identifiable area of Bronze Age artefacts and features is centred on NGR: ST 23904 77917 and includes structures likely associated with a prehistoric trackway. In preserved layers of the mud there are prehistoric cattle footprints. 
There are also 18 records of features or artefacts of Roman date. These include:
· Occupation layers – buried Roman land surface from which artefacts such as burnt bone, iron slag and pottery were found.
· An iron working site.
· Drainage ditches.
The Roman features are most notably concentrated at the eastern end of the site, with a cluster of finds indicating a possible Romano-British occupation site centred approximately on NGR: ST 24443 78291. The remaining records are of post-medieval, modern or unknown date and include ditches, a palaeochannel, wooden structures, sea defences and pits.
In addition to the GGAT HER data, RCAHMW’s National Monument Record of Wales (NMRW) dataset was consulted. The majority of the NMRW datapoints are duplicates of those in the HER data, with additional points indicating that the place name evidence (‘Rhymney Great Wharf’) suggests that it was a historic landing point and another collating a series of features included in the HER data into one point showing the presence of a prehistoric landscape.
[bookmark: _Hlk146186248]Potential risks and mitigation
Consultation with Cadw (Historic Environment), Glamorgan and Gwent Archaeological Trust (GGAT) and Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW) has been undertaken. Cadw have advised that significant impacts to the Scheduled Monument [GM474 Relict Seawall] and Registered Gwent Levels Landscape of Historic Interest are not considered likely. Access requirements will need to be mindful of Scheduled Monument GM474 - Relict Seawall approximately 200m southwest of the closest polder.
Potential impacts to the historic environment could arise from the construction and operation of the scheme, including:
· Physical removal of archaeological remains during construction, either through compaction or other disturbance from the movement of vehicles accessing the site or from the installation of the fencing itself. 
· Harm to buried features due to changes in below-ground conditions, such as dewatering.
· Impact to heritage assets which are sensitive to harm resulting from change to their settings due to the visual or other experience of the construction or operation of the scheme.
· Beneficial impacts from the preservation of archaeological remains resulting from the protection that the polders, and the salt marsh and mudflats they will encourage, provide from coastal erosion.
Physical impacts 
The site is in an archaeologically sensitive area and numerous artefacts and structures have been recorded along the foreshore at this point in the past, although those specific remains are unlikely to have survived. The construction of the scheme, including the movement of plant and the installation of the polder fencing, has the potential to remove or damage archaeological remains within the footprint of the area disturbed. 
It is unlikely, however, that there will be any indirect adverse impacts, resulting from changes to preservation conditions. This is because the polders, once in operation, should encourage the formation of healthy salt marsh and mud flats, maintaining rather than undermining the below ground anaerobic conditions which create the high levels of archaeological preservation in the Gwent Levels. This is likely to be a beneficial impact. Further beneficial impact would arise from the protective action of the salt marsh and mud flats on coastal erosion along the foreshore – reducing the loss of features through exposure to the elements.  
Setting impacts 
It is unlikely that there would be any permanent impacts to heritage assets beyond the immediate area of the works and the access as the polders, once constructed, are light structures in natural materials which will visually blend into the surrounding landscape and encourage natural saltmarsh and mud flat development. As a result, no impacts relating to the setting of heritage assets is likely to occur.
Mitigation
Following consultation with the Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW) Senior Investigator (Maritime) the following measures are proposed to avoid harm to archaeological features or mitigate that harm through recording if it is not possible/appropriate to do so: 
1. Undertake walkover survey of the areas which would be affected by the construction of the polders, particularly including the routes which would be used for access. A walkover will be conducted where safe to do so. If a walkover survey is not possible in certain areas, an Unmanned Aerial Vehicle (UAV) survey will be undertaken to identify archaeological features within areas affected by the construction of polders and/or access. A UAV survey is contingent upon NRW Protected Sites Team acceptance of an agreed HRA to allow the UAV flight. UAV survey flight heights, duration, launch and landing locations will take into account disturbance to protected sites and features. 
2. If features are identified which should be preserved, exclusion areas will be set up to protect them from damage by vehicles accessing the site. 
3. A protocol for archaeological discovery shall be put in place to provide a reporting mechanism of finds to GGAT and RCAHMW, including basic photographic and location records. 
[bookmark: _Toc160701719]2.4 Cumulative impacts 
The Cardiff Council Planning Portal was reviewed for potential major planning applications, within a radius of 1km, that could have potential cumulative effects with the proposed scheme. Several planning applications were identified; however, these were minor applications, therefore cumulative effects are not anticipated.
[bookmark: _Hlk151456691]Marine licences were reviewed for potential applications within a radius of 1km that may have potential cumulative effects with the project. No relevant marine licence applications were found.
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3. Value added by environmental assessment
Environmental assessment has influenced development of the scheme by:

· Integrating the Sustainable Management of Natural Resources (SMNR) approach into project development, whilst ensuring compliance with environmental legislation to support the consenting of an important restoration project that will deliver multiple benefits through nature-based solutions.
· Collaborating with key stakeholders and ensuring responses were taken into account throughout the project.
· Influencing the construction period to ensure that construction does not coincide with overwintering bird season.
· Facilitating an integrated design approach to ensure the polder design is not detrimental to important biodiversity features.
· Ensuring that impacts to the water environment are considered and mitigated through the application of best practice pollution prevention measures.
· Ensuring sensitive installation methods are proposed to minimise potential trampling effects on sensitive habitats.
· Integrating bespoke mitigation measures to avoid disturbance to SPA / Ramsar bird features.
· Ensuring that sensitive habitats/species are avoided when choosing placement of temporary compound and access routes. The temporary compound is anticipated to be within the Gwent Levels – Rumney and Peterstone SSSI and will avoid species and habitats for which the SSSI is notified where possible.
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This Project seeks to restore and enhance priority saltmarsh and mudflat habitats along the Rhymney Great Wharf by installing polders and extending the polder system to the west. Polders are fences constructed of brushwood materials (e.g. willow branches) inserted between chestnut fence posts in a rectangular pattern across the mudflat at an appropriate height to facilitate accretion of sediment (c.3m below Mean High Water Springs – MHWS). Tidal currents are slowed by the fences, and wave movements reduced, so that sediment can more easily settle out of the water column and encourage accretion that supports mudflat and potentially saltmarsh regeneration. This will provide a multitude of outcomes and benefits, including for biodiversity, flood risk management and carbon sequestration, as discussed in more detail below.
Biodiversity benefits
The polders project is within an area of the Severn Estuary where both saltmarsh and mudflat habitats have experienced erosion in recent years. The expectation is that without the polders project these erosive trends would continue, and may even accelerate due to climate change (see Supporting Document ABPmer 2023, Rhymney Polders, Coastal Process Study to Support Design Development). Therefore, by reducing tidal currents and wave energy within the polders, it is anticipated that this will allow sediments to accumulate which may be sufficient to allow saltmarsh vegetation to be re-established. The polders will support both mudflat and saltmarsh habitats and the transition between the two. Both habitat types are features of the Severn Estuary SSSI, SAC, and Ramsar and are supporting habitats for the bird features of the SPA. Coastal saltmarsh and intertidal mudflats are also listed under Section 7 (Environment (Wales) Act 2016) as habitats of principal importance for the purpose of maintaining and enhancing biodiversity in relation to Wales. By helping to retain and potentially expand the extent these features, the project should deliver biodiversity improvements.
Flood Risk Management benefits
The benefits for flood risk management arising from the project are increased with the extent and width of established saltmarsh vegetation that can be achieved in front of the flood defence structures. 
However, just by trapping additional sediment, even if it remains as mudflat and is not vegetated, will be more beneficial from a flood risk perspective than the alternative ‘do nothing’ scenario which would result in ongoing lowering of the mudflat. Sections to the western end of the proposed project are already experiencing erosion and lowering of mudflats, immediately next to the rip rap defences which protects the upper wharf.  Therefore, there are present day risks to the current flood defence infrastructure, and these are anticipated to increase with climate change. 
The establishment of saltmarsh can reduce wave energy and have the following benefits (see Supporting Document ABPmer 2023, Rhymney Polders, Coastal Process Study to Support Design Development): 
Reduce the wave energy reaching the flood defence structure, potentially lowering maintenance requirements; and 
Reduce the wave height at the crest of the defence, potentially reducing the risk of overtopping. 

Therefore if saltmarsh can be established within the repaired and extended polders, it is anticipated that this should deliver some benefits for flood risk management.
Carbon benefits
NRW Evidence Report 631 - The Blue Carbon Potential of the Marine Protected Area Network in the Welsh Marine Environment (naturalresources.wales), estimates the contribution that saltmarshes and mudflats make towards carbon sequestration and storage in Welsh Special Areas of Conservation. The figure below, taken from the report shows the carbon soil standing stock of features within the Severn Estuary. As shown in the figure, both mudflats and saltmarshes play an important role in the Severn Estuary in storing carbon. Therefore, by retaining sediment and potentially restoring saltmarsh, the polders project should help to contribute to carbon benefits. The alternative ‘do nothing’ scenario would lead to further erosion of both mudflat and saltmarsh and a detriment in terms of carbon sequestration and storage. 
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	Date of consultation / project stage
	Summary of response
	Action taken
(outstanding actions highlighted)

	Glamorgan Gwent Archaeological Trust
	03/11/2022
	Study area in general is significant for its potential to contain archaeological remains, but we do not consider there to be any archaeological restraint or issue with the proposal
	N/A

	NRW Marine Licensing Team
	10/11/2022
	Band 2 Marine Licence application required, Band 3 application required if project value exceeds £1million or project requires EIA
	Marine works EIA screening submitted.
Band 2 marine licence application in progress. 

	Cardiff Council (Local Planning Authority)
	10/01/2023
	Project proposal is considered to be a Schedule 2 Development, EIA Screening Opinion Request required to confirm EIA status
	EIA screening submitted- non EIA development confirmed.

	NRW Flood Risk Team
	17/01/2023
	FRAP required due to proximity of sea defence embankment (unless marine licensing required, then deemed consent)
	Marine licence required, therefore N/A.

	Cadw
	16/03/2023
	The closest polder is located some 200m southwest of the boundary of scheduled monument GM474 Relict Seawall and is inside the boundaries of the registered Gwent Levels landscape of historic interest. Significant impacts are not considered likely
	N/A

	NRW Regional Conservation Officer
	28/06/2023
	Request to include otter in relevant assessments
	Otter considered in PEA.

	NRW Marine Licensing Team
	25/09/2023
	Assuming the application is not considered screened into needing an EIA, we will consider this to be a band 2 project. With your application you will need to submit a complete and signed application form, a WFD compliance assessment, a method statement, an environmental report containing sufficient information for us to conduct a HRA (pathways, impacts, mitigation measures, etc), a Welsh National Marine Plan signposting document.
	Application and supporting documents currently being produced.

	Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW)
	19/02/24
	Response received from RCAHMW via Marine Licence consultee process, expressing the need for Marine Licence documentation to account of the archaeological potential of the scheme area and to comply with Policy SOC5 of the Welsh National Marine Plan.
	Supplementary Archaeological note produced, and Heritage and Landscape section of the Project Environmental Report (this document) updated to account for the known and potential archaeology of the area and proposed mitigation measures. 
Consideration for the Welsh National Marine Plan document updated to consider policy (SOC5) related to heritage.

	
	22/02/2024
	Meeting held with the RCAHMW Senior Investigator (Maritime) to discuss concerns and expectations. 

 
	

	NRW advisory
	15/03/2024
	Not addressing long terms impacts from coastal squeeze and erosion.
	New sections
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