[image: ]











Farchynys Flood Bank
Water Framework 
Directive
Assessment 

CPF7174	




Document Control Sheet

	Document Title:
	Water Framework Directive Assessment

	Document Author(s): 
	Eifion Glyn Davies

	Project Ref / Title:
	CPF7174 – Farchynys Flood Bank 

	Project Manager:
	Eifion Glyn Davies



Revision History
	Date
	Version No.
	Summary of Changes


	
	0.01
	Initial draft version for comments

	
	
	

	
	
	



 Reviews
	Name 
	Title
	Date
	Version


	
	
	
	

	
	
	
	

	
	
	
	



Approvals
	Name 
	Title
	Date
	Version


	
	
	
	

	
	
	
	

	
	
	
	



Distribution
	Name 
	Title
	Date
	Version


	NRW ML Team
	
	
	0.01

	
	
	
	

	
	
	
	


[bookmark: _Quality_(QMS)]
	© 2020 Gwynedd Council / YGC. All Rights Reserved.
Copyright in any or all of this documentation belongs to Gwynedd Council / YGC of Council Offices, Shirehall Street, Caernarfon, Gwynedd, LL55 1SH (the 'Owner') and may not be used, sold, transferred, copied or reproduced in whole or in part, in any manner of form or on any media to any person other than in accordance with the terms of the Owner's agreement or otherwise without the prior written consent of the Owner.
	
[image: ]


[bookmark: _Toc528333647]


Content
Content	3
Background	4
Introduction	4
Legislative Background	5
WFD Assessment in Stages	6
The Proposal	6
WFD Assessment	7
WFD Classification	7
WFD Assessment - Screening:	8
WFD Assessment – Scoping Exercise:	8
Hydromorphology:	8
Biology - habitats:	9
Biology – fish	10
Water Quality:	11
WFD Protected Areas	13
Invasive Non-Native Species (INNS)	14
Summary of Scoping:	15
Assessment of impacts on waterbody quality elements	16
WFD Compliance	16
Hydro-morphology	16
Water Quality	18
Protected Areas	19
Invasive Non Native Species	21
Summary & Conclusion	22
Appendices	23
Appendix A - Figures	24
Appendix B- Method Statement	31
Appendix C – Technical Note – Hydromorphology	34
Appendix D – Habitat Regulations Assessment	35



[bookmark: _Toc41639789]
Background
[bookmark: _Toc41639790]YGC have been commissioned to submit an application for Marine Licence for proposed works to repair part of the flood bank at Farchynys which has breached at a point where a sluice structure used to be. Farchynys is a coastal area located to the south of the A496 road between Barmouth and Bont Ddu, on the north side of the Mawddach estuary (NGR: SH 66692 18055) 
The area is broadly comprised of a flood bank, grazing land, woodland and a campsite. The vast majority of the area is located within the tidal floodplain, despite the presence of a flood embankment separating the foreshore (mud/sand flats and saltmarsh) and the tidally inundated grazed fields and reedbeds to the north, which are divided by a network of drainage ditches. 
The area referred to as Farchynys is broadly divided into two in terms of ownership, with the Snowdonia National Park Authority (SNPA) owning the south-western half of the area, and Tyddyn Du Farm owning the north-eastern half of the area, including the camping site. 
A breach has occurred within the flood bank at a point where a sluice structure used to be. It is believed that the breach occurred in 2018, although it is understood that the sluice structure has been defective for a number of years. The breach is on the central part of the flood bank, which falls within the section owned by SNPA. Owners of Tyddyn Du camp site have raised concerns regarding the condition of the flood bank, the frequency of flooding due to the breach and the consequence of such occurrences on their longstanding family business. 
The proposed works under consideration for this WFD include repairing the sluice structure where the breach has occurred within the flood bank. This would involve the installation of a structure of similar function at this location. 
Access to the site during construction is likely to be from Tyddyn Du, where a track leads down from the A496, through the campsite, down to the north eastern side of the flood bank. A small site compound would be located at Tyddyn Du campsite (outside the SAC boundary). Should construction machinery need to access the flood bank from the south western side, there is a track that leads from the Snowdonia National Park Authority Car Park at Farchynys, and follows the edge of the woodland down towards the foreshore. A small section of temporary access track would be required from the edge of the woodland to the flood bank. 
It is expected that the works would take approximately 8 – 12 weeks to complete. 

[bookmark: _Toc41639791]Legislative Background
The Water Framework Directive (WFD) is a European Directive which sets out a strategic planning process for the purposes of managing, protecting and improving the water environment. The WFD introduces new environmental requirements which aim to meet good status in all water bodies. For surface waters, good status is made up of ‘good ecological status (GES)’ (or good ecological potential (GEP) where artificial or heavily modified) and ‘good chemical status’. Ecological status and potential are made up of a number of biological, hydro-morphological and physio-chemical quality elements. Chemical status is recorded as either good or failing. For groundwater to be in overall ‘good’ status, both quantitative and chemical status must be ‘good’. The WFD also requires prevention of deterioration in water body status including deterioration of any of the individual quality elements. 

The main objectives of the WFD are to:

· Prevent deterioration in the status of aquatic ecosystems, protect them and improve the ecological condition of waters;
· Aim to achieve at least ‘Good Status’ for all waters by 2015 (2021 or 2027 where fully justified within an extended deadline under Article 4.4);
· Promote sustainable use of water;
· Conserve habitats and species that depend directly on water;
· Progressively reduce or phase out the release of individual pollutants or groups of pollutants that present a significant threat to the aquatic environment;
· Progressively reduce the pollution of groundwater and prevent or limit the entry of pollutants; and
· Help reduce the effects of floods and droughts.
New activities and schemes that affect the water environment may adversely impact biological, hydro morphological, physio-chemical and/or chemical quality elements (WFD quality elements), leading to deterioration in water body status. They may also render proposed improvement measures ineffective, leading to the water body failing to meet its WFD objectives for GES/GEP. Under the WFD, activities must not cause deterioration in water body status or prevent a water body from meeting GES/GEP by invalidating improvement measures.

[bookmark: _Toc41639792]WFD Assessment in Stages

The Water Framework Directive Assessment can have up to three stages, which are

· Screening Stage: excludes any activities that do not need to go through the scoping or impact assessment stages 
· Scoping Stage: identifies the receptors that are potentially at risk from your activity and need impact assessment
· Impact Assessment Stage: considers the potential impacts of your activity, identifies ways to avoid or minimise impacts, and shows if your activity may cause deterioration or jeopardise the water body achieving good status






[bookmark: _Toc41639793]The Proposal

	Your activity	
	Description, notes or more information

	Applicant name
	Snowdonia National Park Authority

	Application reference number (where applicable)
	TBC

	Name of activity
	Farchynys Flood Bank Repair

	Brief description of activity
	Provision of a culvert structure to repair the breached foodbank. (see location plan and typical cross section in Appendix A)

	Location of activity (central point XY coordinates or national grid reference)
	SH 66692, 18054

	Footprint of activity (ha)
	0.3ha

	Timings of activity (including start and finish dates)
	1/9/22 to 31/12/22 (approx. – Subject to consents)

	Extent of activity (for example size, scale frequency, expected volumes of output or discharge)
	Install 60m of temporary sheet piling, covering an area of 210m2, before installing a 2.4m x 1.5m box culvert on spread footings, and key the culvert into the existing embankment. Over-pumping watercourses to provide a dry working area within the sheet piling area.


	Use or release of chemicals (state which ones)
	None





[bookmark: _Toc41639794]WFD Assessment 
[bookmark: _Toc41639795]WFD Classification
The WFD classification for a defined water body is produced by assessment of a wide variety of different ‘elements’ which includes:

· ‘biological elements’ such as fish, invertebrates, phytobenthos (which includes plants, macro-algae and phytoplankton);
· ‘supporting elements’ that include chemical measurements such as ammonia, dissolved oxygen, pH, phosphate, copper, zinc and temperature; and
· ‘supporting conditions’ (sometimes referred to as hydromorphology), that assess the physical attributes of the water body such as ‘quantity and dynamics of flow’ and ‘morphology’.
The assessment given for each element is also accompanied by a measure of certainty in the result. The status classification is published in the River Basin Management Plan (RBMP)[footnoteRef:1] and provides a baseline condition against which compliance and future improvements can be measured. [1:  https://www.gov.uk/government/collections/river-basin-management-plans-2015#north-west-river-basin-district-rbmp:-2015] 


The activity / proposal involves the Mersey Mouth waterbody, and a summary of key elements is provided below.

	Water body[footnoteRef:2] [2:  https://www.gov.uk/government/collections/river-basin-management-plans-2015#north-west-river-basin-district-rbmp:-2015] 

	Description, notes or more information

	WFD water body name
	Mawddach

	Water body ID
	GB511006407100

	River basin district name
	Western Wales

	Water body type (estuarine or coastal)
	Estuarine / Transitional

	Water body total area (ha)
	951

	Overall water body status (2015)
	Moderate

	Ecological status
	Good

	Chemical status
	Fail

	Target water body status and deadline
	Good, 2027

	Hydromorphology status of water body
	Not High

	Heavily modified water body and for what use
	Not Designated HMWB

	Higher sensitivity habitats present
	Yes - Saltmarsh

	Lower sensitivity habitats present
	Yes – Intertidal Soft Sediments, 

	Phytoplankton status
	Not Monitored

	History of harmful algae
	No

	WFD protected areas within 2km
	Yes



[bookmark: _Toc41639796]WFD Assessment - Screening:
The proposed activity is to provide rock protection along approximately 1km section of toe of an existing embankment. This activity is not considered to fall within any of the low risk activity descriptions outlined on gov.uk[footnoteRef:3] whereby a Water Framework Directive is not required, therefore the activity shall be scoped to identify the potential risks to each receptor, which are hydro-morphology, biology (fish & habitats), water quality and protected areas.  [3:  https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters ] 


[bookmark: _Toc35445695]The MMO have also confirmed that a WFD for the proposed activity is required in support of the Marine Licence application. 

[bookmark: _Toc41639797]WFD Assessment – Scoping Exercise:
The scoping exercise is carried out to identify all the potential risks to each receptor element that are used to determine the status of the waterbody. The receptors / elements are:

· Hydromorphology 
· biology – habitats 
· biology – fish 
· water quality 
· protected areas

These receptors are based on the water body’s quality elements (supporting elements, biological elements, and chemical elements). 

The scoping exercise has been undertaken following the template provided on the gov.uk[footnoteRef:4] website.  [4:  https://www.gov.uk/guidance/water-framework-directive-assessment-estuarine-and-coastal-waters#contents
] 

 
[bookmark: _Toc35445696][bookmark: _Toc41639798]Hydromorphology:

	Consider if your activity: 
	Yes
	No
	Hydromorphology risk issue(s) / observations

	Could impact on the hydro morphology (for example morphology or tidal patterns) of a water body at high status
	Requires impact assessment
	Impact assessment not required
	No - The hydromorpholgical status of this waterbody has been assessed as not being high.

	Could significantly impact the hydro morphology of any water body
	Requires impact assessment
	Impact assessment not required
	Yes – Whilst it won’t significantly impact the hydro morphology regime of the waterbody overall, but it may have a localised impact. However, the work proposes to reinstate a water management structure within the existing flood bank, therefore any proposed work would only change morphological regime relative to the breach situation and not relative to the pre-breach situation. 

Given the localised potential impact on hydro morphological regime relative to the current situation, this aspect of the WFD is progressed for further assessment.
 

	Is in a water body that is heavily modified for the same use as your activity
	Requires impact assessment
	Impact assessment not required
	No, the proposed work is not within a waterbody that is heavily modified for the same use as the proposed activity.  



[bookmark: _Toc35445697][bookmark: _Toc41639799]Biology - habitats:
Consider if habitats are at risk from your activity. 

	Higher sensitivity habitats [footnoteRef:5] [5:  Higher sensitivity habitats have a low resistance to, and recovery rate, from human pressures.] 

	Lower sensitivity habitats [footnoteRef:6] [6:  Lower sensitivity habitats have a medium to high resistance to, and recovery rate from, human pressures.] 


	chalk reef
	cobbles, gravel and shingle

	clam, cockle and oyster beds 
	intertidal soft sediments like sand and mud

	intertidal seagrass
	rocky shore

	maerl	
	subtidal boulder fields

	mussel beds, including blue and horse mussel
	subtidal rocky reef

	polychaete reef
	subtidal soft sediments like sand and mud

	saltmarsh
	

	subtidal kelp beds
	

	subtidal seagrass
	




	Consider if the footprint[footnoteRef:7] of your activity is: [7:  Note that a footprint may also be a temperature or sediment plume. For dredging activity, a footprint is 1.5 times the dredge area.] 

	Yes
	No
	Biology habitats risk issue(s) / observations

	0.5km2 or larger
	Yes, to one or more – requires impact assessment
	No to all – impact assessment not required
	No – the total area of the proposed activity is 0.3ha, which equates to 0.003km2. 


	1% or more of the water body’s area
	
	
	No - the total area of water body is 951 ha, and area of proposed activity does not exceed 0.3ha, which represents less than 0.03% of the waterbody area.


	Within 500m of any higher sensitivity habitat
	
	
	Yes – Directly adjacent to Saltmarsh habitat 

	1% or more of any lower sensitivity habitat
	
	
	No – the lower sensitivity habitat of intertidal soft sediment like sand and mud can be found within and adjacent to the proposed activity, however, the total area of this habitat found within the waterbody equates to approximately less than 951 ha, and the area of the proposed activity represents less than 0.03% of the habitat area. 


[bookmark: _Toc35445698][bookmark: _Toc41639800]
Biology – fish

Consider if fish are at risk from your activity, but only if your activity is in an estuary or could affect fish in or entering an estuary.

	Consider if your activity:
	Yes
	No
	Biology fish risk issue(s) / observations

	Is in an estuary and could affect fish in the estuary, outside the estuary but could delay or prevent fish entering it or could affect fish migrating through the estuary
	Continue with questions
	Go to next section
	During construction, the proposed work could affect the movement of fish between the estuarine waters and its tributaries, via the installation of temporary sheet piles. Following construction, the culvert would have a side-hung flap gate to maintain access to fisheries on certain state of the tides. 


	Could impact on normal fish behaviour like movement, migration or spawning (for example creating a physical barrier, noise, chemical change or a change in depth or flow)
	Requires impact assessment 
	Impact assessment not required
	Installation of sheet piles would provide temporary barrier to fish movement beyond the flood bank. 

Installing the sheet pilling would cause temporary / short-term underwater noise

	Could cause entrainment or impingement of fish
	Requires impact assessment 
	Impact assessment not required
	


[bookmark: _Toc35445699]
[bookmark: _Toc41639801]Water Quality:

Consider if water quality is at risk from your activity.

	Consider if your activity:
	Yes
	No
	Water quality risk issue(s) / observations

	Could affect water clarity, temperature, salinity, oxygen levels, nutrients or microbial patterns continuously for longer than a spring neap tidal cycle (about 14 days)
	Requires impact assessment 
	Impact assessment not required
	No – There may be some discolouration locally through the having to drive sheet piles around the perimeter of the working area, however, it is highly likely that any discolouration or sediment resuspension would clear within 1 tidal cycle i.e. high water – low water – high water. 

	Is in a water body with a phytoplankton status of moderate, poor or bad
	Requires impact assessment 
	Impact assessment not required
	Status of phytoplankton has not been assigned to the Mawddach waterbody. 


	Is in a water body with a history of harmful algae 
	Requires impact assessment 
	Impact assessment not required
	No – As far as we are aware, the waterbody does not have a history of harmful algae.  




[bookmark: _GoBack]
Consider if water quality is at risk from your activity through the use, release or disturbance of chemicals.

	If your activity uses or releases chemicals (for example through sediment disturbance or building works) consider if:
	Yes
	No
	Water quality risk issue(s) / observations

	The chemicals are on the Environmental Quality Standards Directive (EQSD) list
	Requires impact assessment
	Impact assessment not required
	Plant machinery will be required to undertake the proposed activity, and therefore there is an inherent risk of releasing oils and fuels into the environment, albeit, the risk is considered to be low. 


	It disturbs sediment with contaminants above Cefas Action Level 1
	Requires impact assessment
	Impact assessment not required
	No – we have no reason to believe that the activity would disturb sediments with contaminants above Cefas Action Level 1. 




	If your activity has a mixing zone  (like a discharge pipeline or outfall) consider if:
	Yes
	No
	Water quality risk issue(s) / observations

	The chemicals released are on the Environmental Quality Standards Directive (EQSD) list
	Requires impact assessment5 
	Impact assessment not required
	No – the proposal does not use a chemical mixing zone. 



[bookmark: _Toc35445700]
[bookmark: _Toc41639802]WFD Protected Areas

Consider if WFD protected areas are at risk from your activity. These include:

· Special Areas of Conservation (SAC)
· Special Protection Areas (SPA)
· Shellfish waters
· Bathing Waters
· Nutrient Sensitive Areas

	Consider if your activity is:
	Yes
	No
	Protected areas risk issue(s) / observations

	Within 2km of any WFD protected area6
	Requires impact assessment 
	Impact assessment not required
	The proposed activity is within:

· Pen Llyn a’r Sarnau SAC
· Mawddach SSSI
Within 500m of:
· Shellfish Waters 2014
See figures in Appendix A

The proposed work could lead to physical change, disturbance to key species and potential pollution.



[bookmark: _Toc35445701]
[bookmark: _Toc41639803]Invasive Non-Native Species (INNS)

Consider if there is a risk your activity could introduce or spread INNS.   
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

	Consider if your activity could:
	Yes
	No
	INNS risk issue(s) / observations

	Introduce or spread INNS
	Requires impact assessment 
	Impact assessment not required
	Plant machinery will be used, and at this stage it cannot be ruled out completely that the plant would be free from INNS, as it is unknown where the plant would be used immediately prior to mobilisation to this site. 



[bookmark: _Toc35445702]


[bookmark: _Toc41639804]Summary of Scoping:

	Receptor 
	Potential risk to receptor?
	Note the risk issue(s) for impact assessment

	Hydromorphology
	Yes
	Whilst it won’t significantly impact the hydro morphology regime of the waterbody overall, it may have a localised impact. However, the work proposes to reinstate a water management structure within the existing flood bank, therefore any proposed work would only change morphological regime relative to the breach situation and not relative to the pre-breach situation. 

Given the localised potential impact on hyudromorphological regime relative to the current situation, this aspect of the WFD is progressed for further assessment.  

	Biology: habitats
	Yes
	Saltmarsh habitat is within / directly adjacent to the area of the proposed work, and the scheme could potentially impact this habitat.


	Biology: fish
	Yes
	Temporary sheet piling will be installed to create a dry working area that could potentially prevent fish from entering or navigating their way beyond the flood bank into/out of the estuary. 


	Water quality 
	Yes
	Plant machinery will be required to undertake the proposed activity, and therefore there is an inherent risk of releasing oils and fuels (PAHs) into the environment, albeit, the risk is considered to be low. 

	Protected areas
	Yes
	The proposed activity is being undertaken within Protected areas, therefore, potential impact to protected sites cannot be ruled out at scoping stage. Risk / issues for impact assessment include physical change, disturbance and pollution.


	Invasive non-native species
	Yes
	Plant machinery will be used, and at this stage it cannot be ruled out completely that the plant would be free from INNS, as it is unknown where the plant would be used immediately prior to mobilisation to this site. Risk of introducing INNS to the waterbody cannot be ruled out at scoping stage. 



[bookmark: _Toc41639805]Assessment of impacts on waterbody quality elements

[bookmark: _Toc41639806]WFD Compliance

There are three key objectives against which the impacts of proposed works on a water body need to be assessed to determine compliance with the overarching objectives of the WFD:

• Objective 1: The Scheme will not cause deterioration in any element of water body classification.
• Objective 2: The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
• Objective 3: The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.

The first two objections must be met to avoid infraction of the WFD. The delivery of the third objective is central to the implementation of the WFD, where it can be supported through its operational activities. If it is considered that the scheme is likely to cause deterioration in water body status or prevent a water body from meeting its ecological objectives then an assessment would be made against the conditions listed in Article 4.7 of the WFD. Article 4.7 can be invoked if; ‘new modifications’ are of overriding public interest and/or the environmental and social benefits of achieving the WFD objectives are outweighed by the benefits of the new modifications to human health, safety and sustainable development; there are no significantly better environmental options that are technically feasible or not disproportionately costly; and all practicable steps for mitigation have been taken.

[bookmark: _Toc41639807]Hydro-morphology
The baseline which a change in hydro-morphology is assessed against is somewhat difficult to judge, since the scheme essentially is to re-instate the function of the sluice in the central part of the flood bank, which now is fully breached, and has been as such since circa 2018. 

The morphological quality elements listed in Annex V of the Directive for transitional waters are:

· Depth variation 
· Quantity, structure and substrate of the bed 
· Structure of the intertidal zone

Changes Relative to Pre-breach Situation:

In terms of changes in hydro morphology relative to the pre-beach situation, the proposed structure would fulfil the same function as the original sluice / culvert structure, whereby it would prevent tidal waters from flowing landwards through the sluice / culvert structure, and would allow fluvial / land drainage waters to drain out on ebbing tides. 

The work to the culvert does not alter the height of the flood bank, and therefore it is expected that it will be overtopped from time to time, given the AEP[footnoteRef:8] to be 50%.  [8:  Source: JBA Consulting LTD (2016) – Mawddach Estuary Flood Modelling Report (NRW)] 


The proposed works is not likely to change the depth variation of the waterbody relative to the pre-breach situation. Any resulting changes in depth will only be very localised.

The proposed work is not likely to significantly change the Quantity, structure and substrate of the bed of the waterbody relative to the pre-breach situation; any resulting changes in the waterbody bed characteristics would only be minor and very localised. 

The proposed work is not likely to significantly change the Structure of the Intertidal zone relative to the pre-breach situation. However, there may be modest changes given the time lapsed since the breach occurred and how the inundation pattern may have changed in the intervening period. 


Changes Relative to Post-breach Situation (Existing):

As noted, the sluice / culvert has been fully breached since 2018, and currently tidal waters are allowed to flow freely landward of the existing flood bank, on most mid to high tidal ranges.

The proposed structure would prevent tidal waters from flowing landwards through the sluice / culvert structure, and would only allow waters to drain out on ebbing tides. Relative to the existing situation, the proposed work is likely to change the inundation pattern of the land beyond the flood-bank, which is effectively the current ‘intertidal’ extent of this transitional waterbody. 

The proposed works is not likely to change the depth variation of the waterbody relative to the post-breach situation, any resulting changes in depth will only be very localised.

The proposed work is not likely to significantly change the Quantity, structure and substrate of the bed of the waterbody relative to the post-breach situation; any resulting changes in the waterbody bed characteristics would only be minor and very localised. 

Due to the changes in the inundation pattern and frequency a culvert / sluice structure would cause, relative to the post-breach situation, the progression or evolution of the intertidal habitat is likely to slow down / recede and therefore overtime, is likely to alter the structure of the intertidal zone relative to the progression of this intertidal habitat structure if it were to be allowed to evolve naturally. 

 


 


	[bookmark: _Hlk102038734]Objective 1
	The Scheme will not cause deterioration in any element of water body classification.
	Relative to the pre-breach situation, the proposed work is not likely to cause deterioration in any elements of the water body classification, specifically the hydro-morphology quality elements.

Relative to the post-breach situation, the proposed work may change hydro-morphological regime that may cause recession in the evolution of the intertidal structure due to changes in inundation frequency, and may cause deterioration in the water body classification overtime. 


	Objective 2
	The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
	Relative to the pre-breach situation, the proposed work is not likely to prevent the WFD status objectives from being reached within the water body or other downstream water bodies. 

Relative to the post-breach situation, the proposed work may recede progression of the intertidal structure due to changes in inundation frequency. Therefore, may prevent the following objectives from being met. 

Conserve habitats and species that depend directly on water




	Objective 3
	The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.
	The scheme is not likely to be considered relevant to the delivery of the WFD objectives. 



[bookmark: _Hlk104388064]In terms of the WFD compliance assessment, there is some uncertainty against which baseline potential hydro-morphological changes should be assessed, i.e. against the pre-breach situation or against the post-breach situation. However, whilst there would be changes in the inundation pattern / frequency of the land beyond the flood bank, there is uncertainty whether this may lead to deterioration or failure of the objectives from being met, particularly when considering the ecological status of the waterbody had been classified as ‘Good’ prior to the breach.   

Biology: Habitats
The screening exercise identified that the proposed work is directly adjacent to, and within a Saltmarsh habitat. 

The biological quality elements listed in Annex V of the Directive for transitional waters are:

· Composition, abundance and biomass of phytoplankton
· Composition and abundance of other aquatic flora
· Composition and abundance of benthic invertebrate fauna
· Composition and abundance of fish fauna

Like for the hydro-morphological element, establishing the baseline against which impact can be assessed is difficult since changes to the baseline is likely to have changed since the breach has occurred i.e. the more frequent inundation experienced since the breach occurred may have changed the composition and extent of the Saltmarsh, and is likely to influence on its evolution. 

However, various factors determine the successful development of saltmarshes, including:

Exposure to waves and currents – Saltmarsh species will not establish or survive in exposed sites; protection against waves and strong currents will almost always be required at such sites (i.e. with a fetch greater than 2000m, sometimes less); a breakwater, for example, may be needed to “trip” waves moving inshore to prevent undercutting/slumping 

In terms of Farchynys – The estuarine environment and the flood bank provides significant protection against waves and strong currents

Tidal prism – It is difficult to establish and maintain vegetation in areas of high velocity and scour; problems may exist around points of tidal entry and exit; good tidal circulation is nonetheless essential to transport fine sediment (sand and mud) onto the saltmarsh surface 
In terms of Farchynys – areas of high velocity would reduce following construction of the culvert structure. The current breach concentrates tidal flows to a single, relatively narrow funnel through the bank, and is subject to significant scour. Whilst tidal entry would be reduced to extreme tide levels, the scour is expected to be reduced at tidal entry.  

Elevation in relation to tide – mean sea level to extreme high-water level will generally provide suitable elevations for many saltmarsh species. Elevations too low or too high will inhibit species establishment, survival and community diversity/ development. 

In terms of Farchynys – the land beyond the flood bank is generally below the mean high-water spring levels at Barmouth, which is 2.6mOD. However, the flood bank, with the culvert installed, would inhibit flooding on more frequent basis. Overtopping of the flood bank is expected to occur from time to time due to the low SoP of the flood-bank (50% AEP).

Slope and drainage - Steep slopes drain well but do not attenuate wave energy; poor drainage causing standing water can kill off existing species or prevent species from establishing; the best slopes are generally 3-5% downwards from landward to seaward; inadequate tidal flushing may lead to ponded water and the accumulation of toxins, or cause hypersaline salt pans

In terms of Farchynys - The land beyond the flood bank would be allowed to drain on an ebbing tide, as is the current situation.

Sedimentation regime - Most saltmarsh species withstand sedimentation rates of 3 to 10mm per annum; in excess of 25mm/year may smother some (especially pioneer) plants; rapid sedimentation will cause the evolution from low or mid zone saltmarsh to high zone saltmarsh

In terms of Farchynys – Sedimentation regime is likely to change as a result to the culvert installation, and therefore there is uncertainty as to whether sedimentation would be at a rate of 3mm-10mm per annum post construction. 

Salinity - Some seeds and young seedlings may be sensitive to full strength salinity; conversely, undesirable species such as alga may establish if salinity is too low. A number of saltmarsh species are semi-halophytic, that is they require fresh water to survive, and may show signs of stress or die in prolonged dry weather (lack of fresh water input) or where impounded (sea or brackish) water evaporates, such as in pans or saline lagoons.

In terms of Farchynys – it is anticipated that the salinity levels would change because of the proposed culvert due to changes in inundation pattern. 

In terms of the biological quality elements, the one that is specific to this case is the composition and abundance of aquatic flora. Whether or not the bank is breached, due to the relatively low height of the bank in relation to tidal-levels, saline waters is likely to inundate the land beyond – albeit, accepting that inundation would be less frequent with a structure installed to manage the flows (the proposal does not involve increasing the height of the bank, and therefore the bank is expected to be overtopped relatively frequent (50% AEP)). 

In terms of the quality of the waterbody, since plugging the gap would change inundation frequency, it may affect the composition of the ‘aquatic flora’. However, by considering that the saltmarsh is likely to have developed and evolved long before any breach occurred, there is no reason to believe that the abundance of the overall saltmarsh habitat would diminish on completion of the proposed work, particularly with likely increased sea level and increased overtopping rates. 

There may be some modest loss of saltmarsh habitat during construction due to excavation and accommodation works, however, the works can mitigate some loss through retaining the topsoil for reuse when reinstating the adjacent sections of the bank to tie in with the new culvert structure. Other measures include working from a pontoon and bringing materials onto site via the estuary. 



	Objective 1
	The Scheme will not cause deterioration in any element of water body classification.
	Whilst there will be modest disturbance of the Saltmarsh habitat during construction, the level of disturbance would be kept to an absolute minimum, through adopting the measures outlined above. Considering the modest disturbance, it is not considered that the proposal would cause deterioration of the waterbody classification. 


	Objective 2
	The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
	Whilst the proposed scheme may change inundation pattern of the hinterland, it is considered unlikely to change the extent of saltmarsh habitat. However, species composition of the saltmarsh may change relative to existing, and, relative to what the composition may be should the hinterland be allowed to inundate more frequently. Therefore, the scheme may prevent the WFD objectives from being reached.





	Objective 3
	The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.
	The scheme is not likely to be considered relevant to the delivery of the WFD objectives.



In terms of the WFD compliance assessment, there is some uncertainty against which baseline potential biological changes should be assessed, i.e. against the pre-breach situation or against the post-breach situation. However, whilst there would be changes in the inundation pattern / frequency of the land beyond the flood bank, there is uncertainty whether this may lead to deterioration or failure of the objectives from being met, particularly when considering the ecological status of the waterbody had been classified as ‘Good’ prior to the breach.   

Biology: Fish
The screening exercise identified that the proposed work could potentially affect fisheries. 

The biological quality elements listed in Annex V of the Directive for transitional waters are:

· Composition, abundance and biomass of phytoplankton
· Composition and abundance of other aquatic flora
· Composition and abundance of benthic invertebrate fauna
· Composition and abundance of fish fauna

During construction, the breach will be isolated by means of sheet-pilling in order to contain the works and to segregate any groundworks from the water environment. Whilst the sheet piles are in place the network of drainage ditches are likely to be over-pumped into the estuary as and when water levels dictate. This arrangement is likely to form a barrier for fish movement beyond the works. However, the network of ditches is contained to the hinterland behind the flood bank and do not form any obvious links with watercourses that are deemed suitable for spawning. 

The pilling operation is likely to generate underwater noise, which may temporarily affect fish movement up and down the estuary beyond the works. The timing of the pile installations could be programmed to be undertaken when impacts are likely to be lower – outside of migratory season.   

	Objective 1
	The Scheme will not cause deterioration in any element of water body classification.
	It is not considered likely that the proposed work would cause deterioration of the watercourse. 


	Objective 2
	The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
	It is not considered likely that the scheme would prevent the WFD status objectives from being reached. 


	Objective 3
	The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.
	The scheme is not likely to be considered relevant to the delivery of the WFD objectives.



[bookmark: _Toc41639808]Water Quality
Since there will be the use of machines within the above protected areas, there is an inherent risk of an accidental oil spill, which could affect water quality.

A pressure identified on the JNCC marine activities and pressure database is “Hydrocarbon & PAH contamination.  justification for its inclusion as a ‘pressure’ is described as follows:

Pressure primarily relates to vessels associated with this sub-activity and their movement, but potentially also mobilisation of contaminated sediments. The primary chemicals of environmental concern in vessel oil and fuel are polycyclic aromatic hydrocarbons (PAHs). Deliberate discharges of oil or oil/water mixtures from ships are prohibited within the North West European Waters Special Area, established by the International Maritime Organization under MARPOL Annex I in 1999. This includes all waters around the UK and its approaches. However, accidental discharges still occur. Information on accidental discharges of oil from ships and offshore platforms is compiled annually by the Advisory Committee on Protection of the Sea (ACOPS) on behalf of the Maritime and Coastguard Agency. Although most incidents are minor, several incidents occur annually that lead to the actual or potential release of significant amounts of oil (typically from large shipping vessels and tankers). Antifouling compounds like tributyltin (TBT; banned on vessels under 25 m in the UK since 1987, however) and copper wash from ship coatings enter and persist in the marine environment, with highest concentrations generally found in heavily used shipping routes or within harbours.  Further, sediment disturbance by activities could result in the remobilisation of contaminants/substances. However, the likelihood and severity of any impact depends upon factors such as the type and degree of existing contamination, the sediment type and intensity of activity. In many cases, natural disturbance may contribute the majority of contaminated sediment resuspension].

Since there will be the use of machines within the above protected areas, there is an inherent risk of an accidental oil spill. However, the risk is considered to be low, and the following mitigation / reduction measures will be implemented and adhered to during the activity:

· A range of measures will be introduced to ensure working practices and good environmental site management are secured, minimising the risk of pollution or other incidents. These would include the adoption of best practice guidelines including GPP and CIRIA guidance, particularly GPP 5: Works and maintenance in or near water for construction or maintenance works near, in or over water.  The mechanism for ensuring the delivery of these would be via a Construction Environmental Management Plan (CEMP) and associated Method Statements for the works, to be agreed in advance with the Authority and Natural Resources Wales where necessary, beforehand. Typical examples would comprise ensuring the use of spill kits and refuelling in designated areas away from the intertidal area and ensuring an Emergency Pollution Response Plan is put in place;

· Access to the site, for delivering materials and plant machinery, is likely to be via a floating barge / pontoon from a loading point at Barmouth, whilst day to day access is likely to be on foot via the access road from National Parks car park or via Tyddyn Du Campsite. 

· All works would be supervised by an Environmental Manager or Environmental Clerk of Works, as appropriate;

· Site personnel would follow good practice guidelines and be briefed with a toolbox talk on the ecological issues relevant to the site to ensure they comply with environmental protocols;


	Objective 1
	The Scheme will not cause deterioration in any element of water body classification.
	It is not considered likely that the proposed work would cause deterioration of the watercourse. 


	Objective 2
	The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
	It is not considered likely that the scheme would prevent the WFD status objectives from being reached



	Objective 3
	The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.
	The scheme is not likely to be considered relevant to the delivery of the WFD objectives.



[bookmark: _Toc41639809]Protected Areas
The proposed activity is within:

· Pen Llyn a’r Sarnau SAC
· Aber Mawddach SSSI
And, within 500m of:

· 2014 Shellfish Waters

An HRA has been undertaken for the project which is appended to the Marine Licence Application / Water Framework Directive assessment. The HRA have identified the following key impact on the above-named sites. 
	
1) Loss of area and alteration of habitat feature: 

As the proposed development would be undertaken within the SAC itself, the nature of the works would result in a direct impact on the ‘Atlantic salt meadow’ and ‘Estuaries’ features of the SAC. 

The proposed works could lead to temporary changes in habitat within the working corridor during construction and for a period afterwards until the vegetation re-establishes, due to physical damage caused by works to repair sections of the bank, and from vehicle movements to gain access to the working areas. This is likely to mostly effect the ‘Atlantic Salt Meadow’ feature of the SAC / SSSI. 

The nature of the proposals involves the repair of a sluice structure within the flood bank, that has breached since 2018, but is believed to have been defective for a while before this. The repairing of the sluice structure would result in less frequent tidal inundation of habitats on the landward side of the flood bank, than what is currently occurring. This change in pattern and extent of water flow and tidal inundation could lead to a change in vegetation community of the saltmarsh habitats on the landward side of the bank. Such impacts could undermine the conservation objectives for the SAC’s Atlantic Salt Meadow habitat. 

Mitigation measures have been applied to the scheme to lessen the potential impact, including accessing site via a floating barge / pontoon and minimising the area affected by the proposed works to the absolute minimum, however, the HRA cannot rule out significant adverse effect on features of the SAC / SSSI due to changes in inundation patterns. 

2) Pollution:

It is possible that the machinery used for works on site could be a source of pollution, which could directly affect the intertidal estuary habitat features of the SAC / SSSI. The works are located within and directly adjacent to the ‘Atlantic Salt meadow’, ‘Salicornia and other annuals colonising mud and sand’, and ‘Mudflats and sandflats not covered by sea water at low tide’ features of the SAC.

Therefore, there is a direct pollution risk to these features. This whole area is also part of the ‘estuaries’ feature of the SAC.

Application of mitigation measures:

Mitigation measures are included in full in Table 12 below, but those involved with reducing or avoiding the potential impact from pollution can be summarised as follows:

· A range of measures will be introduced to ensure working practices and good environmental site management are secured, minimising the risk of pollution or other incidents. These would include the adoption of best practice guidelines including GPP and CIRIA guidance, particularly GPP 5: Works and maintenance in or near water for construction or maintenance works near, in or over water. The mechanism for ensuring the delivery of these would be via a Construction   Management Plan (CEMP) and associated Method Statements for the works, to be agreed in advance with the Authority and NRW where necessary, beforehand. Typical examples would comprise ensuring the use of spill kits and refuelling in designated areas away from the intertidal area and ensuring an Emergency Pollution Response Plan is put in place;
· Daily access to the site would be via two designated tracks only, through Tyddyn Du campsite and along the eastern side of Farchynys woods, to minimise disruption to the intertidal area.
· Plant and machinery access will be via a floating barge / pontoon moored adjacent to the proposed culvert and sheet pilling. The pontoon would be loaded and prepared at a suitable loading point at Barmouth Harbour before making its way upstream to Farchynys. 
· All works would be supervised by an Environmental Manager or Environmental Clerk of Works, as appropriate;
· Site personnel would follow good practice guidelines and be briefed with a toolbox talk on the ecological issues relevant to the site to ensure they comply with environmental protocols;
· No works to be completed at high tide when the adjacent intertidal mudflats and sandflats are inundated with sea water, with no working within or adjacent to (within 10m of) the intertidal area 1.5 hours either side of high tide.

3) Disturbance of mobile species feature - otter:

Otters are known to be widely present in the Mawddach catchment. The Pen Llyn a’r Sarnau SAC supports a population of otters which will range within and beyond the boundaries of the SAC to feed and commute using the waterways and riparian land to feed, rest and breed. An otter resting site and otter spraints have been observed near the Farchynys flood bank during surveys. It is therefore likely that the area is used by otters for resting / laying-up and for foraging and commuting.

There would be some localised temporary noise pollution during the construction period. There would also be some physical disturbance of potential otter resting sites and foraging habitat through the presence of construction machinery and personnel. There is therefore a risk that foraging and resting places will be subject to disturbance during construction, potentially undermining conservation objectives for the otter feature of the Pen Llyn a’r Sarnau SAC.



Application of mitigation measures:
Mitigation measures are included in full in Table 12 below, but those involved with reducing or avoiding the potential impact from disturbance can be summarised as follows:

· Works to take place during daylight hours only. No artificial lighting to be used.
· Pre-construction check for otters to be undertaken by a suitably qualified ecologist.
· Relevant works to be completed under the terms of an otter licence from NRW.
· Any open excavations to be covered at night, or an egress provided to prevent animals becoming trapped.
· No equipment or materials to be stored in the watercourse overnight or during any time when works are not taking place, including removal of any physical barriers along water’s edge between dusk and dawn during construction.
· Provision of artificial otter holt (should identified resting site require removal).
· Works should not take place between June – August inclusive, to avoid the period when female lesser horseshoe bats have dependant young and are therefore more vulnerable to disturbance.
· Measures to control noise should be implemented throughout construction in accordance with ‘BS5228:2009 Noise and Vibration Control on Construction and Open Sites’.

Summary:

	Objective 1
	The Scheme will not cause deterioration in any element of water body classification.
	Significant adverse effect cannot be ruled out to the SAC features, due to the change in inundation pattern and the impact this may have on the Saltmarsh community, and the scheme may cause deterioration in the biological element of the 


	Objective 2
	The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
	Due to the changes in inundation pattern, and potential impact that this may have on the Saltmarsh community, the scheme may prevent the WFD objectives from being reached. 



	Objective 3
	The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.
	The scheme is not likely to be considered relevant to the delivery of the WFD objectives.




[bookmark: _Toc41639810]Invasive Non Native Species

Since there will be plant machinery accessing the foreshore and material sourced from other locations, the risk of introducing INNS to the marine environment could not be ruled out at the scoping stage. The Introduction or spread of invasive non-indigenous species (INIS) is also identified as a pressure on the JNCC pressure – activities list, and is being justified as so in the description included below:

Vehicles and vessels used in developments may transfer terrestrial or aquatic organisms to new locations, where they can be harmful and invasive in locations where they do not naturally occur. Where material used in the development originates from outside of the site, organisms within the substrate may be introduced into the site.  All vessels have some biofouling, even if recently cleaned or anti-fouled Thousands of marine species can be carried in ships’ ballast water.

The contractors will need to produce a biosecurity risk assessment and method statement before commencing on site and it shall be approved by the overseeing organisation – all measures stipulated in the biosecurity method statement shall be implemented and adhered to in full. 


	Objective 1
	The Scheme will not cause deterioration in any element of water body classification.
	Provided that measures outlined are implemented and adhered to, it is considered that the Scheme will not cause deterioration of waterbody classification


	Objective 2
	The Scheme will not prevent the WFD status objectives from being reached within the water body or other downstream water bodies.
	The scheme will not prevent the WFD status from being reached. 




	Objective 3
	The Scheme will contribute to the delivery of the relevant WFD objectives. In this case it will be what contribution the Scheme can make towards the water body reaching its objective Good Ecological Potential (GEP) through planned RBMP mitigation measures.
	The scheme is not likely to be considered relevant to the delivery of the WFD objectives.



[bookmark: _Toc41639811]Summary & Conclusion
It was established early that a WFD assessment was required for the proposed works, and at the scoping stage of the assessment it was deemed that impact on the water body status could not be ruled out, in particular, with regards to the ecological quality elements.

The scheme is to construct a water management structure to replace a defective structure that has, since 2018, been fully breached. The structure proposed would prevent tidal waters from flowing landward of the flood bank on most states of the tide, except extreme tides, and would allow water to discharge into the estuary on an ebbing tide. 

As stated, the structure that used to be central to the flood bank is now fully dilapidated allowing the hinterland to regularly inundate with tidal waters. Regular inundation of the hinterland has been raised as a concern for the neighbouring landowner at Tyddyn Du. 

In terms of the impact of the proposal on the waterbody, and whether it would cause deterioration of in any element of the waterbody classification (objective 1) – the main concern is the impact of the proposal on the saltmarsh habitat surrounding the proposal, especially, the saltmarsh community on the landward side of the flood bank. It is likely that the saltmarsh habitat has begun to develop and evolve long before the breach occurred, however, the installation of the proposed culvert would change the inundation pattern of the hinterland in relation to the existing situation, and thus could potentially affect the saltmarsh community. To what extent the saltmarsh community would be affected is uncertain – however, since the height of the flood bank is not being raised as part of this proposal, inundation of the hinterland is certain, albeit on a less frequent basis. 

Whilst this have implications in terms of the SAC / SSSI due to the specific communities of saltmarsh cited, it is considered that this in itself would not lead to the deterioration in the overall status of the Mawddach waterbody, nor prevent its objectives from being reached. 
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Figure 2: 
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Figure 3: Search of Magic Map for Higher Sensitivity Habitat – confirmation that none are present within the screening distances
[bookmark: _Toc41639814]Appendix B - General Arrangement Plan
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[bookmark: _Toc41639815]Appendix C – Location Plan
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Appendix D – Habitat Regulations Assessment
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