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Annwyl Syr/Madam / Dear Sir/Madam, 
 
PROPOSED TIDAL LAGOON SWANSEA BAY (GENERATING STATION), 
DEVELOPMENT CONSENT ORDER   
 
PROJECT REFERENCE: EN010049 
 
RESPONSE BY THE NATURAL RESOURCES BODY FOR WALES (NRW) FOR 
DEADLINE VI OF THE EXAMINATION INCLUDING RULE 17 REQUEST FOR 
FURTHER INFORMATION. 
  
The advice and comments contained in this written representation are provided by 
NRW as an Interested Party under the Infrastructure Planning (Interested Parties) 
Regulations 2010. In the context of this development, NRW is also an Appropriate 
Agency under the Water Environment (England and Wales) Regulations 2003 which 
implements the Water Framework Directive (WFD) in Wales.  

 
The Marine Licensing function within Welsh Government (WG) has been delegated 
to NRW through the Marine Licensing (Delegations of Functions) (Wales) Order 
2013. As the proposed development involves construction of works in, on, under or 
over the Mean High Water Springs mark, the Marine Licensing Team (MLT) within 
NRW is responsible for determining an application for a Marine Licence, under the 
Marine and Coastal Access Act (2009). 
 
The Advisory and Marine Licensing processes in respect of the Development 
Consent Order (DCO) are two distinct and separate functions within NRW.  For the 
avoidance of doubt, any comments or requests for information which may be made 
by NRW within either the Advisory or Marine Licensing process should therefore be 
looked at solely in the context of the regime within which they fall and should not be 
construed as having any bearing or binding effect on the corresponding process. 
 
The Panel have, in the Rule 17 and Rule 8(3) letter dated 11 November 2014, clearly 
specified those matters that they wish to receive comment on at Deadline VI.   
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Specifically in respect of NRW; 
 

 Comments on the Report on implications for European Sites (RIES). 

 R4.  Observations on Advice Note 15 

 Draft Consent Order. 

 R7 and R8.  Questions on sediment and mitigation for mud deposition. 
 
With regard to these matters our responses are Annexed below. 
 
We take this opportunity to highlight that throughout the course of the development 
and Examination of this project we have provided assistance and guidance to the 
applicant.   Whilst we have reached agreement on many areas and topics as 
required by the process, we remain divergent on a number of aspects.  We are 
therefore concerned that this gives rise to continuing uncertainty on the potential 
environmental impacts of the Project and how they can be managed.   . 
Notwithstanding this and acknowledging that the Panel will need to weigh all material 
considerations in making their recommendation, we have provided comments on the 
draft DCO. 
 
In the event that a DCO is granted we note that a significant number of pre-
commencement requirements are likely to be required to be discharged.  In this 
event, we advise the Panel that the extent and nature of the unresolved issues 
between the applicant and ourselves mean we are unable to predict how long this 
discharge process will take. 
. 
Please contact Steve Allison, Steve.Allison@cyfoethnaturiolcymru.gov.uk, or 
telephone 01792 325679 if you have any further queries on our representation. 
 
Yn Gywir / Yours faithfully, 
 

 
 

Martyn Evans 
 
Rheolwr Cynllunio Ecosystemau a Phartneriaethau De Cymru / Ecosystems 
Planning & Partnerships Manager South  
Cyfoeth Naturiol Cymru / Natural Resources Wales 
 
Ffon / Tel 02920 772400 
Symudol / Mobile 07718 358656 
Ebost / E-mail martyn.p.evans@cyfoethnaturiolcymru.gov.uk 
Gwefan / Website www.naturalresourcerswales.gov.uk 

mailto:martyn.p.evans@cyfoethnaturiolcymru.gov.uk
http://www.naturalresourcerswales.gov.uk/


 

3 
 

ANNEX 1 
 
1.0  Report on the Implications on European Sites (RIES) 
 
 
Sections 4.20, 4.37, 5.3a and 5.3b state that the ExA are still unclear as to whether 
we accept the DCO requirement relating to maintenance dredge disposal, which is 
designed to be used as mitigation in relation to impacts on Kenfig SAC.  We have 
now agreed an amended wording with the applicant; please see our comments on 
Kenfig SAC (3.2 below). 
 
Section 4.27 sets out our concerns in relation to migratory salmonids and AFD 
devices not being included in mitigation measures.  Whilst this remains our concern, 
for clarity we have not raised this in the context of the HRA (not relevant to any N2K 
site).  However, it is taken within the following text that we do not dispute the HRA 
conclusions for salmonid SAC’s recorded by the Applicant, which is correct. 
 
Section 4.31 similarly sets out our concerns over marine mammal monitoring and 
mitigation but again, this is not something we have raised as a HRA issue.    
 
A document [REP-577] has been referenced within the report and in section 4.34 in 
relation to Crymlyn Bog SAC. We query the identity of document REP-577 for the 
purpose of clarity. 
 
2.0 Advice Note 15 (Panel request ref. R4) 
 
We draw the Panel’s attention to paragraph 18 of the Advice Note which states that 
where an application would have a number of adverse impacts that require 
mitigating, such mitigation measures should generally be secured in draft 
requirements, and must be capable of being delivered.   
 
Paragraph 17 states that Requirements must be precise and enforceable  
  
We also refer to paragraph 20 in that a DCO should only authorise works that are 
within the scope of the EIA. 
 
As highlighted in our Deadline V response there remains divergence between 
ourselves and the applicant in relation to the applicant’s assessments of impact. 
Our advice to the Panel in this regard remains as per our previous submissions. 
 
 
3.0  Consultation Draft DCO 
 
3.1 Crymlyn Burrows SSSI 

 
We reiterate our Deadline V comments (which are substantiated by Advice Note 15) 
that in the event of a DCO being granted, and subject to the Grampian tests, a 
Requirement to address the monitoring and mitigation of Crymlyn SSSI should be 
included. 
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In relation to item 5 of the ExA Panel’s Note of information proposed by interested 
parties at Deadline V on 28th October 2014 (extended to 4th November 2014) 
regarding an ‘Agreed note/Statement of Common Ground: on likely significant effect 
on Crimpy Burrows Site of Special Scientific Interest and secured management 
measures including on efficacy, practicality and securing of the movement of sand’, 
We have agreed the note with the applicant and include it as Annex 4. 
 
 
3.2 Kenfig SAC 

In the applicants response to Interested Parties Deadline IV comments (submitted 
for Deadline V by the applicant) the applicant states that the wording included in the 
draft DCO is agreed with NRW.  This statement was incorrect as agreement had not 
been reached at that time. 
 
We have been in continuing discussion with the Applicant on the final wording of a 
Requirement and have now agreed wording acceptable to both parties. The only 
alteration to Requirement 38 in the Panel’s Consultation Draft DCO would be in 
section (4) (c) where the text in brackets should reflect our previous advice to the 
Applicant by reinstating ‘Special Area of Conservation’ instead of ‘site’ to read 
‘(which could lead to adverse effects on the Kenfig Special Area of Conservation)’. 
The reinstatement of our original text has been accepted by the Applicant and 
therefore Requirement 38 of the Consultation Draft DCO is now agreed on that basis 
and copied below. 
 
Disposal of dredged arisings and protection of Kenfig SAC 
38.—(1) Operation of the authorised development must not commence until a scheme for 
the disposal of dredged arisings relating to maintenance of depths within the lagoon formed 
by the authorised works (“maintenance arisings”) has been submitted to the relevant 
planning authorities, in consultation with NRW, and approved in writing. 
(2) Following commencement of the dredging referred to in paragraph (1) of this 
requirement, disposal of maintenance arisings must not take place except in accordance 
with a scheme approved under paragraph (1) and/or a marine licence for such disposal 
granted by NRW (or equivalent). 
(3) Any scheme approved under this requirement may provide for— 
(a) disposal of maintenance arisings at Swansea Outer disposal ground (LU130); or 
(b)  disposal of maintenance arisings at another disposal ground. 
(4) Where the scheme approved under this requirement relates to disposal of maintenance 
arisings at Swansea Outer disposal Ground, the approved scheme is to make provision for— 
(a) the collection or augmentation of baseline data for a period of 2 years prior to the 
commencement of disposal of maintenance arisings in relation to the presence of sand, mud 
and muddy sand adjacent to the Kenfig shoreline between the Northern Edge of Margam 
Moors and Sker Point (“Kenfig Shoreline”); 
(b) a programme of monitoring designed to predict and/or to identify departure from 
predicted change to the Kenfig Shoreline as a result of the deposit of maintenance arisings; 
(c) mitigation by the undertaker to prevent or remedy adverse change to the Kenfig 
Shoreline (which could lead to adverse effects on the Kenfig Special Area of Conservation) 
as a result of the deposit of maintenance arisings by the undertaker, which may include but 
need not be limited to the use of an alternate disposal ground in parallel with or in 
substitution for the use of Swansea Outer disposal ground particularly where other mitigation 
measures are not available or appropriate for preventing such effects; and 
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(d) triggers in response to which mitigation will be secured by the undertaker in the event of 
change to the Kenfig Shoreline in relation to— 
(i) erosion rate of the sand dune toe; 
(ii) the profiles of the sand body in frontal dunes (between the seaward toe and a fixed line 
twenty metres inland) at intervals identified in the scheme as well as sedimentary 
characteristics; and 
(iii) volumes of sand in the area from mean low water to the dune toe, and position of tidal 
contours on the beach. 
(e) the review of the scheme and the triggers described above in light of the results of 
monitoring and other events in accordance with the AEMP referred to in requirement 6 of 
this Order. 
(5) Nothing in paragraph (3) of this requirement shall prevent the undertaker from using or 
relying upon any scheme of that nature promoted by others relating in whole or in part to the 
protection or monitoring of the Kenfig SAC. 

 
Notwithstanding the Marine Licence that would be required for the deposition of 
dredged arisings below MHWS, should monitoring demonstrate that Swansea Bay 
Outer is no longer suitable for disposal,  the applicant would be required to dispose 
of dredged arisings by other means. The applicant would not be instructed by the 
Marine Licensing Team of a more favourable disposal site. The applicant would need 
to submit a Marine Licence application to dispose at an alternative designated 
disposal site.  
 
Should the applicant wish to dispose of dredged arisings at a site that had not yet 
been designated, the applicant would be required to provide an assessment on the 
suitability of that site for disposal, to enable the Marine Licensing Team to formally 
designate the disposal site, if suitability can be demonstrated.   
 
 

3.3 Blackpill SSSI 

We welcome the inclusion of Requirement 39 in the Consultation Draft DCO. 
However although all potential mitigation measures should be considered and 
assessed we would advise that if increased mud accretion in the Western Swansea 
Bay does occur in line with our view on potential impacts there is no proven 
mitigation measure that we are currently aware of.  
 
If a decision is therefore made to issue a DCO then it should be made on the basis 
that our potential predicted impacts may occur and that no mitigation may be 
possible, as such there exists a residual risk to the SSSI.   
 
 
3.4  Fish 

The applicant has predicted that there will be an adverse impact on fish receptors, 
based on modelling. Our view remains that the extent of the impacts cannot be 
quantified with a high degree of certainty and that there therefore remain a risk that 
the impact level is higher than predicted, or indeed that some impacts may not be 
accounted for. On this basis we consider it reasonable that the DCO secures 
mitigation and compensation upfront where modelling indicate that adverse impacts 
are likely to occur. Furthermore the high levels of uncertainty means that a robust 
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monitoring programme, with commitment to further mitigation/compensation if 
required, needs to be secured in the DCO.  
 
We note that the evaluation of likely fish impact levels submitted to date to support 
the ES and WFD Assessment is based upon the application of highly efficient 
Acoustic Fish deterrent mitigation measures. This is seen in Appendix 7.7.1 
(Summary of Fisheries Impact Assessments for Valued Ecological Receptors”) which 
states at 3.0.1 that “The overall impact value is provided on the understanding that 
specified mitigation measures have been employed”.. The installation of AFD prior to 
commencement is therefore in our view essential.  We have repeatedly requested 
evidence for the effectiveness and feasibility of the AFDs from the applicant, this has 
not been provided and we are therefore unable to advise the Panel as to whether 
such high levels of efficacy of mitigation can be reasonably substantiated. 
 
We believe that Requirement 27, should provide for a strategy to provide for 
compensation and mitigation relating directly to the losses as predicted in the ES 
(and associated documents). It should therefore provide for; 

         Pre-operational AFD is installed prior to commencement.  Monitoring of AFD 
efficiency and provisions for any time when AFD is non-operational.   

        Herring spawning mitigation. The efficacy of this mitigation measures is yet 
undetermined.    Monitoring of herring spawning grounds would be expected 
to commence prior to construction to evaluate the grounds in existence and 
would be expected to need to continue beyond year 3 to evaluate the success 
of artificial grounds but we would suggest this can be accommodated in the 
AEMP.   In the event that the recreation of spawning grounds is not effective 
we are uncertain on what mechanism is proposed for alternative 
compensatory arrangements. 

         Even with AFD installed predictions are for a loss of fish.  The predicted loss 
should be based on the revised STRIKER v.4 mortalities from finalised turbine 
design combined with updated IBM modelling for the finalised turbine/sluice 
configuration.  We would have expected some form of compensation for this 
loss was provided for.   

         Provisions relating to native oysters, as presented in Requirement 27, but 
with the addition of prescription that oysters should be trans located. 
 

 

We welcome the inclusion of Requirement 40 in the Consultation Draft DCO, but 
believe AFD (and associated sub-clauses should be included in Requirement 27), as 
they constitute mitigation. Requirement 40, should provide for the written strategy 
relating to monitoring, trigger levels and further mitigation/compensation if required 
such as; 
 

        Monitoring of turbine impacts on fish populations. 

        Mitigation and suitable compensation measures to be undertaken if impacts 
are shown to be larger than predicted in the ES, or if mitigation specified in 
Provision 27, is ineffective. 

 Impact upon the fish populations and WFD status in Swansea bay and the 
rivers Tawe, Neath and Afan.  
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We ask the Panel to consider the appropriateness of Provision (5) within requirement 
27, this appears inconsistent with other Requirements. 
 
 
3.5 Marine mammal mitigation strategy 

We welcome the inclusion of Requirement 41 in the Consultation Draft DCO we wish 
to be named as a consultee in relation to discharge. 
 

 
3.6  Flood Management 

 

We have agreed a Statement of Common Ground in relation to flood risk with the 

applicant.  This includes the wording of a Requirement which is necessary to 

mitigate flood risk. 

 

The wording of the necessary requirement is; 

 

(1) No tidal works comprised in the authorised development shall commence until a 

scheme of mitigation works for the flood risk area at Mumbles has been submitted to the 

relevant local planning authority and approved in writing following consultation with 

Natural Resources Wales. 

(2) Construction of Works No. 1a, 2a and 2b shall not commence until the approved 

scheme of mitigation works for the flood risk area at Mumbles, as referred to in 

paragraph 1 above, has been completed.. 

 

 

3.7 Ground Water / Contaminated Land 
 

We welcome the inclusion of Requirement 12 in the Consultation Draft DCO. 
However we advise the following amendment: 
 
‘Land Contamination – A Guide for Developers’ is a document used in Wales for 
smaller scale developments and has not been recognised by EA or DEFRA. For a 
project of this significance reference should instead be made to the EA / DEFRA  
Report ‘CLR11- Model Procedures for the Management of Land Contamination’ 
 
3.8 Adaptive Environment Management Plan (AEMP)  

 
In relation to an AEMP we believe such an approach should be required to deal with 
other environmental issues beyond those specifically covered by Requirement, and 
to potentially support the ongoing maintenance/governance of the strategies 
specifically required in the DCO and to consider the management of environmental 
uncertainties which exceed those that could be reasonably expected to be assessed 
as part of the ES.  
 
The content of the AEMP should be subject to pre-commencement agreement. 
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We welcome the inclusion of Requirement 6 in the Consultation Draft DCO and the 
removal of the word ‘substantially’ but would suggest a further amendment to the 
wording.   Whilst the overall structure and framework adopted by the latest version of 
the AEMP is broadly acceptable there is currently no agreement on the detailed 
content.   As the agreement of an AEMP is proposed to be subject to a pre-
commencement Requirement then if a DCO is to be issued further development of 
the AEMP will be required in consultation with the relevant local planning authorities 
and ourselves. We would therefore not wish to prejudice further development of an 
AEMP by restricting the scope of document and would query the reference to ‘the 
outline Adaptive Environment Management Plan’.  We are concerned that   ‘outline’ 
could be subject to variance of interpretation.    The drafting of the Requirement 
should allow further development with the aim of agreeing an AEMP prior to 
commencement recognising that the entirety of the existing document is not subject 
to agreement and the contents of which may be overtaken (or will interact) with final 
DCO requirements, subject to consent being granted. .     
 
With regards to proposed works to be carried out or covered by the 
CEMP/AEMP/DCO, along with the operation of the lagoon the applicant should 
address any potential requirement for a European Protected Species Licence under 
the Conservation of Habitats and Species Regulations 2010. 
 
3.9   Marine Licence 
 
Our Marine Licensing Team have raised issues with the drafting of Requirement 16. 
The current wording is considered to be too narrow, and allows for future confusion. 
The DCO does not obviate the need for a Marine Licence under Part 4 of the Marine 
and Coastal Access Act (2009) or the adherence to the conditions of any Marine 
Licence granted under Part 4 for any aspect of the authorised development that falls 
within the marine licensing area and as such should not be limited to the provisions 
of articles 17-20 only.  
  
The Marine Licensing Team have recommended rewording Requirement 16 as 
follows:  ‘No provision within the DCO obviates the need to obtain a marine licence 
under Part 4 of the 2009 Act or to comply with conditions thereof.’  
 
3.10 Non Native species. 
 
Requirement 31 (1).  It may not be possible to remove all non-native so we would 
suggest requirement of the strategy should include reference to management of 
invasive species where it is not feasible to remove. 
 
3.11  Other consents 
 
We have written directly to the applicant on these matters but in summary: 
 
Water Resources Act 1991 An Impoundment Licence is required in respect of the 
proposed development under s25 of the WRA 1991 for which NRW is the 
determining authority.  This is a prescribed consent under s150 of the Planning Act 
2008 and a provision may be included with a DCO the effect of which is to remove 
the requirement for such licence, subject to NRW’s consent.   We would advise that 
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if we were to determine an Impoundment Licence for this Project we would not seek 
to apply any conditions to such a licence as there are none that would add value in 
terms of regulatory control beyond those that could be reasonably expected to be 
provided for by virtue of the a Development Consent Order and/or Marine Licence.  
We would normally expect to determine licences that are devolved to Wales, 
however in this case there are exceptional circumstances and as such we can 
confirm that we agree to the inclusion of the proposed requirement within the DCO. 

 
The Environmental Permitting (England and Wales) Regulations 2010.  We do not 
consider that an Environmental Permit is required under Regulation 12 of the EPR 
2010 for the discharge of water in respect of the discharge of impounded seawater 
through the turbine house.  On this basis, the provision of Article 49(2) should be 
deleted as its inclusion is superfluous.  

 
The Salmon and Freshwater Fisheries Act 1975.  We do not agree with the 
applicants’ conclusion that the Secretary of State has the power to include a 
provision within the DCO which disapplies the requirements of s14 of SAFFA 1975. 
We therefore object to the inclusion of Article 49(3).   Under Regulation 14(2) and 
14(3), there is a duty upon the applicant to place and maintain screens unless an 
exemption is granted by ourselves.     

 
The Eels (England and Wales) Regulations 2009.   We consider that Regulation 17 
applies (and the definitions thereunder satisfied) in respect of the proposed 
development.   Whereas NRW may provide an exemption to the requirements under 
the Regulations, the applicant must satisfy NRW that this would be appropriate and 
to date, it has failed to do so.  
 
3.12 NRW as a named party to discharge of specific Requirement 

 
With regard to pre-commencement Requirements we would advise that where 
reference is made to the approval of the relevant planning authorities this should 
also state ‘in consultation with NRW’ where matters fall under our remit. This proviso 
is present in many cases but is absent in Requirements 12 – Contamination and 
Groundwater; 15 – Electrical Grid Connection Works; 19 – Piling; 29 – Habitats 
Creation Strategy; 30 – Honeycomb Worm Translocation Strategy; 40 – Mitigation 
Strategy for Turbine Impacts on Fish including Migratory Fish and Cluepids; 41 – 
Marine Mammal Mitigation Strategy.  
 
 
4.0 Additional Coastal process Information (Panel Ref R7, R8) 
 
 
Coastal process remains a key matter in understanding the environmental impact of 
the project.   
 
Our position in relation to the coastal processes assessment outlined in our WR’s 
submitted for Deadline IV remains unchanged. In conclusion concerns remain 
regarding the level of scientific investigation undertaken, including the 
review/collection of background data/numerical geomorphological modelling, 
undertaken during the EIA. As a consequence we do not consider it is possible to 
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predict the potential medium to long-term impacts of the proposed development with 
a high degree of confidence.  The sensitive receptors we are most concerned about 
remain Kenfig SAC, Crymlyn Burrows SSSI and Blackpill SSSI.  
 
Additional information was provided by the Applicant at Deadline V (28/10/14) in 
relation to the coastal processes assessment, titled: ‘Document prepared in 
response to requests for information in relation to coastal processes by NRW at the 
Issue Specific Hearings held from the week commencing 16 September 2014’. We 
have reviewed the information and we do not agree with the Applicant’s view that an 
increased level of confidence can be placed with the ES predictions as a result of 
this further information.  A technical review undertaken on our behalf by KPAL is 
included with this letter at Annex 3. 
 
In response to the requested information by ExA Panel as outlined in the letter 
issued on 11 November 2014 regarding points R7 and R8, an agreed note has been 
produced with the Applicant provided in Annex 2.  
 
Although an agreement has been reached on the sediment sources and volumes in 
Swansea Bay, as outlined in our Deadline V response, the principal issue of 
importance is not the sources of muddy sediment within Swansea Bay but the 
potential of the proposed development to change the balance of natural processes in 
such a way that may lead to increased mud deposition and retention particularly in 
northwest Swansea Bay including the intertidal area of Blackpill SSSI.  
 
We have expressed concern about the efficacy, practicality and desirability of the 
applicant’s proposal for mitigating against adverse consequences of potential mud 
accretion within the western bay by dredging/scraping the intertidal areas to remove 
deposited muds, its potential adverse ecological impacts and whether it would 
mitigate potential adverse impacts to the SSSI features has also been raised. We 
also question the sustainability of this measure. Neither TLSB nor we are aware, at 
this time, of alternative mitigation measures for mud accretion of this nature. 
Therefore in the absence of an agreed, effective method of mitigating for intertidal 
mud accretion in northwest Swansea Bay including Blackpill SSSI we are of the view 
that this should be considered as a potential adverse effect of the Project and whilst 
mitigation should continue to be explored, compensation measures should be 
actively considered. 
 
 
Annex 2 – Note between NRW and the Applicant on Panel’s Requests for 

Information R7 & R8 agreed for Deadline VI on 25 November 2014 

Annex 3 – NRW Deadline VI submission 25 November 2014.  KPAL Comments 

prepared on behalf of NRW in response to applicants submission of further 

Coastal process information at Deadline V. 

 
Annex 4 – Note between NRW and the Applicant on likely significant effects on 
Crymlyn Burrows SSSI and management methods agreed for Deadline VI on 25 
November 2014 
 
ENDS 



Annex 2 – Note between NRW and the Applicant on Panel’s Requests for Information R7 & R8 agreed for Deadline VI on 25 

November 2014 

Examining Authority Annex A: Request for further information 

1.1  A telephone conference call was undertaken on 17 Nov between NRW, KPAL, TLSB, ABPmer and DLA Piper to discuss and agree, where possible, 

responses to items R7 and R8 of Annex A: Request for further information,  PINS letter of 11 November 2014.   

2.0 R7.  Interested parties, specifically Natural Resources Wales (NRW) and the applicant are requested to discuss the figures presented in the 

applicant’s Table 1, Summary of sediment sources and volumes, which can be found on pages 5 & 6 of the ABPMer “Note in response to panel's 

request for information arising from Issue Specific Hearing commencing 21 October 2014, and attempt to produce agreed figures.  

 Table 1 Summary of sediment sources and volumes (figures agreed as per telephone conference 17 Nov 2014) 

Material type Source Annual1 volume  in Wet 
tonnes (Wt). Volume 
also provided in m3, 
presented in brackets, 
as used in ES2  

Annual Licenced quantity 
(where relevant) (wet 
tonnes/Wt) 

Comments 

Fine material (muds and 
silts - primarily 
transported in 
suspension) 

Erosion and reworking of 
Pleistocene glacial deposits, 
early Flandrian terrestrial and 
marine deposits, and late 
Flandrian marine deposits on the 
floor of Swansea Bay and 
offshore input (Bristol Channel / 
Severn Estuary system) 

Variable, dependant on 
tidal state and recent 
meteorological conditions 
 
 

 
 

TLSB and NRW agree that the principal sources of sediment in the Bay are 
from the Bristol Channel and Severn system and from the erosion and 
reworking of the Flandrian sediments and glacial till already within the Bay, 
particularly during storms and times of heavy wave activity. 

Rivers Tawe, Neath, Afan and 
Kenfig 

97,500 - 130,000Wt 
(75,000 - 100,000 m3) 

 Varies dependent on river flow and catchment run-off. 

MCSC dredging muds via River 
Neath 

1300Wt 
(1,000 m3) 
 

(case by case basis) Dredging previously undertaken in 2000/2001, 2003,2004, 2007, 2010.  
Most recent licence in 2012  (MCU 12/64) which is pumped into the River 
Neath. Material is identified as 100& silt/muds as per dredging application 
for 17/09/2012. 

CCSC Dredging u/s barrage - 
muds via River Tawe 

19,500 Wt 
15,000 m3 

(case by case basis) Swansea Marina has used Water Injection Dredging regularly since 2007. 
Information and volume provided are as from 
http://anthonybates.co.uk/adbp-complete-water-injection-dredging-licence-
application-for-swansea-marina.htm. 

CSOs ?  Varies dependent on rainfall and catchment run-off. 

                                                           
1 annual volume unless otherwise stated 
2 conversion used to wet tonnes is approximately 1.3 x m3 value. 
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Coarse material (sands 
and gravels – primarily 
transported into the Bay 
under the combined 
influence of waves and 
tides) 

Offshore 
(Central Bristol Channel) 

Variable – primarily 
dependant on 
meteorological conditions 

 Varies dependent on rainfall and catchment run-off. 

Maintenance dredging  

Fine material (muds and 
silts) 

Port Talbot channel and Outer 
Harbour 

1,500,000Wt 
(1,154,000 m3(3)) 

3,100,000 Wt 3,100,000 wet tonnes is annual maximum volume each year applicable for 
3 years (Nov 2013-2016) as stated to TLSB at meeting with ABP. New 
licence sought every 3 years.  1,154,000m3 is average volume disposed of 
between 2007-2012. The licence has headroom to allow for annual 
variation, for instance in 2013/2014 winter gales some 1.5M tonnes of mud 
was deposited in Port Talbot channel.   

Swansea Channel 250,000Wt 
(192,300 m3(3)) 

999,999 Wt Average volumes actually disposed of between 2010 -2012. 

Coarse material 
(sand and gravel) 

Neath Port Authority 70,000 - 100,000 Wt 
(54,000 - 77,000m3) 

(case by case basis) As stated in ES 6.4.3.26, prior to 2003 volumes dredged were in the order 
of 250,000 - 400,000Wt.  Since 2003 the volumes have been reduced and 
can be variable. Licences are obtained on a case by case basis as needed 
either for works within the channel or to remove sand adjacent to the 
channel. 

Predicted Project effects  

 Lagoon construction     

Lagoon Capital dredge 10,530,000Wt 
(8,100,000 m3(4)) 
 

 
 

Estimated total volume of material to be dredged comprising 
7,300,000 m3(5) for use within Lagoon walls and 800,000 m3(5) unsuitable 
material for use and therefore for disposal at LU130. Estimated volumes 
include those associated with the Neath channel works below. 

Neath Channel 148,200 Wt 
(114,000 m3) 

 Capital dredge for widening works at mouth of Neath channel - estimated 
volume. If sediments are comprised suitable, material will be reused within 
lagoon wall.  Any material unsuitable will be disposed of offshore at LU130. 

Lagoon operation    

Additional Swansea Channel 50,700 - 84,500Wt 
(39,000 - 65,000 m3(3)) 

 Annual increase in maintenance dredging over life time of project. 

Additional Port Talbot 17,550 - 29,250Wt 
(13,500 - 22,500 m3(3)) 

 Annual increase in maintenance dredging over life time of project. 

                                                           
3 As per ES Chapter 6, table 6.16 and chapter 4, 4.6.8.1. 
4 ES chapter 4,  4.3.1.13 
5 ES Chapter 4, table 4.1 
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Lagoon operation  741,000 - 1,196,000Wt 
(570,000 - 920,000 m3(6)) 

 Maintenance dredge approx. volumes to be dredged once every 2-years, 
starting around 10-years after construction. 

                                                           
6 ES Chapter 6, 6.5.2.76 
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2.2 R7 NRW are requested to provide comment on the practicality of the applicant’s proposal for 

mitigating against adverse consequences of potential mud accretion within the western bay by 

“dredging/scraping the intertidal areas to remove deposited muds”. 

2.2.1 Modelling assessments of the predicted project impacts as reported by TLSB in the 
Environmental Statement (Chapter 6, paragraph 6.5.2.59)7 has indicated an increased ‘trapping’ 
potential of sediments (predominantly mud) in the western region of the Bay, particularly within 
the shallow sub-tidal areas adjacent to Blackpill SSSI. Increased sedimentation across the 
intertidal was also predicted to a lesser degree. Kenneth Pye Associates Ltd. (KPAL) has 
undertaken an independent expert assessment of the project impacts as reported in NRW’s 
Written Representations (and associated appendices)8 which questions the reliability of this 
interpretation as a result of issues identified with the assessment such as the limited sediment 
transport modelling undertaken. Based on the potential for the proposed development to change 
the balance of natural processes, KPAL’s assessment, (which is not accepted by TLSB's 
independent expert team), has determined the potential for increased mud deposition within 
northwest Swansea Bay including the intertidal area of Blackpill SSSI, raising the level of the 
intertidal zone, reducing the mobility of existing sand bars and potentially altering the 
sedimentary character of the area. Clumps of Spartina marsh vegetation currently exist and any 
reduction in wave activity and tidal current speeds as predicted by the modelling in this area will 
favour additional sediment accretion and the spread of vegetation within the saltmarsh elevation 
‘window’. NRW have therefore expressed concern that the sedimentary character of Blackpill 
SSSI could change which could subsequently present adverse impacts to the SSSI features 
Sanderling and Ringed Plover which rely on sandy habitats. These sandy habitats continued 
existence rests on the capacity of natural processes to periodically re-suspend and flush out mud 
from northwestern Swansea Bay, thereby maintaining the dynamic behaviour of the sand bar 
features and preventing the progressive development of table mudflats and potentially fringing 
saltmarsh9.  

 
2.2.2 Within AEMPr310TLSB has provided for monitoring of beach profiles by transect monitoring.  TLSB 

has also provided the suggestion of mud scraping or dredging as possible preventative mitigation 
for mud accretion in the Western Bay, should change be detected or predicted.  Because TLSB 
does not predict intertidal mud accretion (NRW disagrees), this is on a precautionary basis.  

 

2.2.3 Although this method might be technically feasible, NRW is concerned about the efficacy, 
practicality and desirability of this measure, its potential adverse ecological impacts and whether 
it would mitigate potential adverse impacts to the SSSI features. NRW also questions the 
sustainability of this measure as the predicted mud deposition is unlikely to be a temporary 
effect since the cause of this potential impact arises from the potential of the lagoon structure to 
alter natural processes within the Bay.  Neither TLSB nor NRW is aware, at this time, of 
alternative mitigation measures for mud accretion of this nature.  

   
2.2.2 TLSB and NRW have agreed that: 

a.    mud scraping/dredging would only be undertaken by TLSB with the agreement of regulators, 
i.e. NRW; 

                                                           
7 TLSB (2014) Environmental Statement Chapter 6: Coastal Processes, Sediment Transport and Contamination. 
Tidal Lagoon Swansea Bay.   
8 NRW (2014) Written Representations by the Natural Resources Body for Wales (NRW), 9th July 2014. Natural 
Resources Wales 
9 Comments based on independent expert assessment by Kenneth Pye Associates Ltd. 
10  The content of the AEMP referred to in this note has not been agreed by NRW and any reference to the 

AEMP should not be taken as demonstrating acceptance by NRW of the AEMP as it stands.  
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b.    if mud did accrete in intertidal areas in the Western Bay (which TLSB does not predict as an 
effect of the Project) to an extent which NRW considers warrants intervention then TLSB and 
NRW would discuss any mitigation measures available at that time; and 

c.    should a suitable mitigation measure be available and agreed to be appropriate by NRW, TLSB 
would undertake that method in relation to mud accretion 

d.   NRW considers that there is a risk of intertidal mud accretion in the Western Bay which is not 

capable of being mitigated.  NRW advises that this would need to be considered as an adverse 

effect of the Project and assessment of suitable compensatory measures would need to be 

provided. TLSB points out that mud accretion is not predicted in the manner described by NRW, 

and that therefore, in TLSB's view the absence of an agreed mitigation methodology does not 

itself result in the effect that has been suggested by NRW - TLSB does not predict the effect at 

all.  

2.3 R8. The applicant and NRW are requested to advise the Panel, through the submission of a note, on 

the scope for altering or adjusting dredge disposal practices as a means of mitigating against 

excessive mud accretion within the Western Bay. 

2.3.1 Areas of muds are currently present in the intertidal areas of the Western part of Swansea Bay, 
both mid tidal and in lower tidal areas11. The intertidal zone of western Swansea Bay consists of a 
mosaic of sedimentary environments, with a general trend from sand-domination in the east 
between Sketty and the West Pier, through an area around Blackpill of mixed sand bars and 
intervening mud / muddy sand in lower-lying intervening depressions, and a mixture of muddy 
sand, mud, boulder and rock between Black Pill and Mumbles.  

 
2.3.2 TLSB's assessment does not predict any additional mud accretion within the intertidal areas of the 

Western Bay, as result of dredging practices related to the Lagoon. NRW’s concerns in relation to 
the potential for mud deposition within northwestern Swansea bay including the intertidal area of 
Blackpill SSSI relates to the potential of the proposed development to change the balance of 
natural processes as stated within NRW’s Written Representation for Deadline V12. TLSB and NRW 
agree that the use of the offshore disposal grounds for disposal of sediments is not likely to result 
in an increased of muds in the Western part of Swansea Bay.   

 
2.3.3 Although local suspended mud concentration (including water injection dredging of Swansea 

marina and its approaches and suction hopper dredging of the approach channel) via the Tawe 
does occur intermittently (Table1), NRW consider that this effect is relatively small scale and short 
lived. It is considered unlikely that any change in the type and frequency of dredging in either of 
these locations would make a material difference to the risk of mud accretion on the foreshore of 
northwest Swansea Bay in the medium to longer term. It is presently uncertain how much of the 
muddy dredge spoil deposited at the Outer Ground (LU130) finds its way back to northwest 
Swansea Bay, but the quantity is likely to be lower than in the period before 1974 when spoil was 
deposited at the Inner Ground13.  

 
2.3.4 Therefore if increased mud accretion was to occur in the Western Swansea Bay, as a result of the 

Project, it is agreed by TLSB and NRW that altering or adjusting dredge disposal practices would be 
unlikely to mitigate any such effect.  

                                                           
11 Figure 3, KPAL report 16033. 
12 NRW (2014) Response by the Natural Resources Body for Wales (NRW) to Panel’s Note of Information 
Proposed by Interested Parties to be Submitted at Deadline V up to Tuesday 4th November 2014. Natural 
Resources Wales. 
13 Comments based on independent expert assessment by Kenneth Pye Associates Ltd 



1 
 

Annex 3 – NRW Deadline VI submission 25 November 2014.  KPAL Comments prepared on 

behalf of NRW in response to applicants submission of further Coastal process 

information at Deadline V. 

 

1.0  Introduction 

 

1.1 On 16 September 2014 a meeting was held between representatives of TLSB and NRW to 

agree key areas which NRW considered it necessary that additional information should be 

provided by TLSB in order to address gaps in the Baseline and uncertainties regarding the 

methods used to predict impacts arising from the proposed tidal lagoon. The requested 

items were based on previous advice provided by NRW during the Examination process, 

including the NRW Written Representations provided for Deadline II. A summary of the 

actions agreed at the meeting on 16 September was prepared by TLSB and commented on 

by NRW Advisory and KPAL (NRW, 2014). This document identified seven topics which 

required action and provision of further information by TLSB.  These  topics, summarised 

below, were  discussed further  and clarified during a follow-up meeting between Mr Adam 

Fulford of ABPmer, Ms Ceri Seaton (NRW Advisory) and Professor Ken Pye (KPAL) on 23 

September 2014: 

 

(1) Literature and data review, incorporating additional information contained in reports by 

KPAL to be provided / approved by NRW, City and County of Swansea Council  (CCSC), 

Neath Port Talbot Borough Council (NPTBC) and the Swansea and Carmarthen Bay 

Coastal Engineering Group (SCBCEG) 

(2) Sediment characteristics in intertidal and supratidal areas 

(3) Circulation patterns and sediment transport pathways (especially of sand) in areas 

adjacent to the key receptors of Crymlyn Burrows SSSI, Blackpill SSSI and Kenfig SAC, and 

within the wider Bay 

(4) Assessment of additional measured wave data collected in relation to the Swansea 

University Bay Campus (SUBC) development (subject to availability) 

(5) Waves, wave-generated currents and their importance in sediment transport, 

particularly in the areas of the three key receptors 

(6) Further modelling of  physical processes, sediment transport and likely morphological 

effects on (a) the Crymlyn – Baglan frontage, including the effects of proposed changes 

to the Neath training walls, and (b) in Northwest Swansea Bay, including Blackpill SSSI; 

the further modelling  to include the  use of additional tools as well as provision of 

enhanced model outputs (at higher resolution) using the  DHI Mike 21 modelling suite;  

more detailed information also to be provided about the modelling assumptions and set-

up parameters used in the numerical modelling 

(7) Explanation of the methods and assumptions used in the Expert Geomorphological 

Analysis (EGA) to up-scale the results from short term numerical modelling and make 

predictions of medium to long-term changes in sedimentary characteristics and coastal 

morphology.  

 

1.2  It was agreed that the requested information should be provided in the form of a 

 further report with separate sections relating to each of the main geographical  receptors 



2 
 

and adjoining areas of primary interest to NRW (i.e. northeast Swansea Bay including 

Crymlyn Burrows SSSI, northwest Swansea Bay including Blackpill SSSI, and southeast 

Swansea Bay adjoining Kenfig SAC). 

1.3 A further report on coastal processes, containing additional information relating to these 

requests, has subsequently been prepared by ABPmer (2014a) and published on the PINS 

website on 10 November 2014. Comments are made below on the extent to which TLSB / 

ABPmer have complied with the requests for additional information made by NRW. 

 

2.0 Comments on the additional ABPmer report relating to Coastal Processes, November 2014 

2.1 Paragraph 1.1.1.2 of the additional Coastal Processes report purports to set out the requests 

made by NRW during the discussions on 16th September 2014 (and also previously in written 

representations during the examination, and/ or in comments prior to commencement of 

the examination. However, the ABPmer list of seven points fails to include the key request 

(7) identified in paragraph 1.1 above, namely that explanation be provided of the methods 

and assumptions used in the Expert Geomorphological Analysis to up-scale the results of 

short-term numerical modelling to predict medium to long-term impacts of the proposed 

development, notably on the sedimentary character and morphology of those parts of 

Swansea Bay which include the key sensitive receptors at Crymlyn Burrows, Blackpill SSSI 

and Kenfig Burrows. This aspect has not been considered in the ABPmer (2014a) report and 

is regarded as a major omission since the medium to long-term impacts of the scheme are 

among the greatest concerns to NRW. The importance of this aspect was specifically 

highlighted during the meeting between Mr. Fulford, Ms Seaton and Professor Pye on 23 

September 2014. 

 

 Additional literature / data review 

2.2 Section 2 of the additional Coastal Processes report presents the results of the additional 

literature review and enhanced baseline description for the Kenfig SAC, Crymlyn Burrows 

SSSI and Blackpill SSSI areas. This section is essentially an updated and expanded version of 

the text provided in the previous report by ABPmer (2014b) which provided enhanced 

baseline information for these sites (included as Appendix 1.15.1 to TLSB’s response to ExA 

questions submitted for Deadline III of 5 August). The expanded discussion of each area does 

include brief statements and some limited quantitative information taken from previous 

reports, including those prepared by KPAL for NRW, CCSC and NPTBC. However, the review 

of this information is ‘high-level’. No new analysis of SCBCEG topographic survey data has 

been undertaken, although data for the summer 2014 survey were provided to ABPmer by 

NRW, and no other data sets / sources have been subject to quantitative analysis. 

2.3 The additional report contains very little information relating to intertidal and supratidal 

sediments. A field walkover survey was reportedly carried out by Mr. Fulford, but only two 

samples of sand were collected from Swansea Beach and analysed in the laboratory to 

determine their particle size. Reference is made in the additional report to an aerial survey 

and biotope mapping of the intertidal zone carried out in August 2014 by APEM on behalf of 

TLSB, and a number of maps are presented in Figures 11 to 15 which show the distribution 

of inferred generalised sediment types based on interpretation of the aerial photographs. 
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This interpretation has been ground-truthed only by field walkover visual survey; no 

sediment samples have been subject to laboratory analysis. No use has been made of the 

qualitative sediment type descriptions contained within the summer 2014 (and earlier) 

SCBCEG topographic survey data spreadsheets. The additional information about intertidal 

sediments provided by TLSB has not resolved the outstanding issue identified in Item 2 of 

the list of additional requirements and does not improve confidence in the EIA. No attempt 

has been made to characterise supratidal sediments around the Bay. 

2.4 The additional information provided about process controls on sediment transport (sections 

2.1.4, 2.24 and 2.3.4 for Kenfig, Crymlyn Burrows and Blackpill, respectively) includes limited 

statements about nearshore waves and wave-generated currents. For each area the critical 

wave-induced bed shear stress for different particle sizes has been calculated, based on the 

results of the numerical modelling, together with the potential time the threshold was 

exceeded during a 5 day stormy period in December 2006 (considered to be the worst 

recorded in Swansea Bay prior to the winter of 2013-14). This exercise provides useful 

comparative information for the three areas but is of little assistance in providing estimates 

of net wave-induced sediment transport under less extreme weather conditions and over 

annual or longer timescales. No modelling results or other form of quantitative assessment 

has been made of sediment transport due to wave-induced longshore drift, including the 

effects of wave swash / backwash, wave-generated alongshore currents, or the combined 

effects of wave and tidal currents. No additional modelling tools (e.g. Littpack or X-Beach) 

have been used to examine alongshore sediment transport and potential morphological 

response, as suggested during the meeting on 16 September 2014. 

 

Further information on sediment transport modelling  

2.5 Section 3 of the report provides further information about the mud and sand transport 

modelling undertaken. Table 5 (page 30 of the ABPmer report) provides a summary of some 

of the input parameters used (although not all) in the sediment transport modelling. The 

table indicates that only a single settling velocity (i.e. a single particle size) has been used in 

the mud transport modelling, and only a narrow range of fine to medium sand sizes (157 to 

350 µm) has been used in the sand transport modelling. The settling velocity stated (0.002 

m/s) in Table 5 equates to spherical particles with a density of 2.65 g cm3 (e.g. quartz) and 

with a diameter of approximately 40 - 60 µm (i.e. coarse silt; cf. Rouse, 1937). Such particles 

are effectively non-cohesive and are not affected by flocculation processes. Individual fine 

silt and clay-size particles, smaller than about 20 µm, have considerably lower settling 

velocities (< 0.0002 m/s), especially if they have a non-spherical shape, but are susceptible 

to flocculation which may create particle aggregates with higher settling velocity. A 

flocculation term has apparently not been used in the modelling, and the transport and 

depositional behaviour of fine mud appears not to have been accurately simulated. It is 

unclear where the input parameters used in the modelling were derived from; some appear 

to be default values in the Mike 21 software. No information is provided in Table 5 regarding 

several of the necessary model input parameters, including the assumed initial sediment 

concentration for the mud modelling. The source concentrations assumed for inputs from 

the rivers and offshore appear to be low by comparison with the range of reported 

measured values. It has been assumed that sediment sources remain constant throughout 

the model run, although in reality this is unlikely to be the case, especially during storm 

conditions.  
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2.6 Figure 27 presents maps showing the distribution of different initial bed thickness assumed 

in the modelling, but no explanation or justification for the assumed distribution, which 

bears little relation to known patterns of sea bed properties, is provided. No results are 

provided for sensitivity tests to demonstrate variations in model results arising from 

variations in bed thickness or any of the other specified input parameters (particle size is 

particularly relevant here). 

2.7 No detailed information is provided in the further report about the sand transport modelling 

assumptions, although some of the model input parameters used are specified in Table 5. 

The sand particle sizes range modelled range from 157 um to 350 um. Particles in this size 

range are transported largely as bedload. Fine and very fine sand particles (63 - 150 µm), 

which can be effectively transported in suspension by tidal currents and combined wave / 

tidal current action, appear not to have been modelled even though material in this size 

range is widespread in Swansea Bay and forms a major component of  the material dredged 

from Port Talbot approach channel. 

2.8 Section 3.1.2 repeats previous information that the predicted change in bed thickness, as 

derived from the mud transport modelling, was scaled against average historic 

sedimentation levels within Port Talbot and Swansea approach channels, as inferred from 

dredging records. This process reportedly involved three assumptions: 

 accretion within the channels occurs at a continuous rate over the annual period 

 further variations in tidal and wave conditions, outside those assessed, are not considered, 

whereby accretion rates may increase / decrease to those predicted at any given time, and 

 further consolidation of the deposited sediment, over time, will not occur. 

 

2.9 None of the above assumptions can be regarded as valid in the real world situation. 

Observations and dredging requirements clearly indicate that sedimentation within the 

approach channels, especially those to Port Talbot, is aperiodic and mainly storm-driven. 

During periods of calm weather and small tides mud is able to settle to the bed and form a 

surface layer.  If not disturbed, consolidation of this material can occur, leading to an 

increase in the threshold bed shear velocity required for re-suspension. These ‘real’ 

processes have not been taken into account in the modelling undertaken. 

 

2.10  As a consequence of the points raised above, and the fact that only a very limited number 

of scenarios has been modelled, the position remains that only limited confidence can be 

placed in the accuracy of the mud transport and sand transport modelling. 

 

 Additional Mike 21 Modelling 

2.11 Section 4 of the additional coastal processes report summarises the results of the additional 

Mike 21 2-D modelling carried out to assess the potential effects of  proposed modifications 

to the Neath training walls. Two changes to the existing training walls have been 

incorporated into the additional modelling: 

 the realignment of approximately the outer 1 km (section furthest offshore of the existing 

eastern training wall, introducing a splay to widen the entrance), but with no change in wall 

height 
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 the reinstatement of approximately the outer 1 km of the western training wall to its 

reported former height, stated to be approximately 3m above Chart Datum (NB Swansea 

Bay Chart Datum is 5.0 m below Ordnance Datum) 

 

2.12 No illustrative figure is provided in the further coastal processes report to compare the  

existing bathymetry and training wall configuration with the modified model bathymetry 

and proposed post-works training wall configuration. An extract from a larger plan prepared 

by Atkins is presented in Figure 28 of the report but the figure is rather unclear and difficult 

to interpret. A simplified illustration of the proposed works, with elevations quoted relative 

to Ordnance Datum, has therefore been prepared and is presented as Figure 1 in this report. 

2.13 The outputs from the additional modelling undertaken by ABPmer are summarised in 

Figures 29 to 34 and paragraphs 4.1.1.2 to 4.1.1.9 of the additional coastal processes report. 

All of these figures show only the existing training wall morphology. The range of 

environmental conditions assessed by the new modelling is very small, namely: (1) changes 

in the elevation of mean high water spring tides, (2) changes in mean spring tidal current 

speeds, (3) changes in significant wave height for a 1 in 20 year southwesterly wave event, 

(d) changes in wave-induced bed shear stress at four locations within the Neath Channel for 

one set of wave conditions (the 1 in 20 year December 2006 storm). No figures displaying 

outputs from the Mike 21 mud transport module or the sand transport module are 

presented, and no other modelling tools have evidently been used to assess changes to 

waves, wave-induced currents, or patterns of sediment transport, erosion and deposition. 

All of the further modelling output results relate to the Crymlyn - Baglan area; none are 

presented for Blackpill SSSI and adjoining parts of northwest Swansea Bay. 

 

2.14 Figure 29 shows no changes to the elevation of MHWS in the Crymlyn area as a result of the 

combined defect of the Lagoon and training wall works. This result is not unexpected. 

 

2.15 Figure 30 shows the effect on mean spring tidal current flows as a result of the combined 

effect of the Lagoon and training wall works. Figure 31 shows the effect of mean spring tidal 

current speeds of the training wall works only (by difference after removing the effect of the 

Lagoon from the baseline modelling scenario).  

 

2.16 Figure 32 shows the combined effect of the Lagoon and training wall works on significant 

wave height (Hs), while Figure 32 shows the effect on Hs of the training wall works only. 

These figures only show a reduction in Hs within the shadow of the eastern Lagoon wall. It is 

perhaps surprising that no increase in Hs is indicated on the seaward (southern) side of the 

Lagoon wall and the eastern training wall where an increase in wave reflection might be 

expected. In fact the modelling results suggest a slight reduction in Hs on the south / east 

side of the eastern training wall, for reasons which are not explained but which are 

suggested by the modelling to be attributable entirely to the effect of the Lagoon. 

 

2.17 Figure 34 shows the combined effect of the Lagoon and training wall works on wave-induced 

bed shear stress at four locations along the Neath Channel shown in Figure 35. The results 

show virtually no change except in the Middle Neath Channel where a slight reduction in 

wave bed shear stress is predicted as a result of the proposed combined works. It is 
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surprising that such a reduction is predicted, given the fact that the seaward part of the 

Neath channel will be widened, allowing greater wave penetration towards the estuary. 

 

 

 Enhanced Outputs from the original Mike 21 Numerical Modelling 

 

2.18 Enhanced (larger scale and re-formatted results from the previous Mike 21 modelling 

undertaken for the EIA and revised Flood Consequence Assessment are provided in Figures 

36 to 42. Figures 36, 37 and 38 present a comparison of modelled wave roses due to the 

combined operational lagoon and all associated works (including dredging and Neath 

training wall works) for the areas fronting Kenfig Burrows, Crymlyn Burrows and Blackpill 

SSSI, respectively. The results show very little change for the Kenfig frontage, in accordance 

with expectation. The results for the Crymlyn frontage show a reduction in waves from the 

southwest and south-southwest and an increase in the relative importance of waves from 

the south, as a result of the sheltering effect of the Lagoon, again in line with expectation. 

The results for Blackpill show an apparent increase in the relative importance of waves from 

the south-southeast and southeast, possibly due to reflection off the Lagoon wall of waves 

entering the Bay from the southwest. Figures 36, 37 and 38 do not have a labelled axial 

scale, and the magnitudes of the changes in directional frequency are difficult to interpret. 

No comparison has been made between the modelled baseline wave data for the Crymlyn 

frontage and measured wave data collected in 2013-14 for the SUBC development, 

presumably because these data have not been obtained / made available to TLSB.  

 

2.19  Figures 39 and 40 provide a detailed comparison of the 1 in 20 year southwesterly significant 

wave height (Hs) in the Crymlyn Burrows area and Blackpill area, respectively, reproduced at 

a larger scale from the original ES Mike 21 SW modelling. The results for Crymlyn show a 

marked reduction in the lee of the Lagoon (on the western part of the Crymlyn frontage), as 

expected, but, perhaps, surprisingly, no increase in Hs is predicted between the Lagoon and 

Baglan / Aberavon due to wave reflection off the Lagoon walls.  By contrast, a predicted 

increase in Hs along the Mumbles - Oystermouth frontage is predicted and is interpreted by 

ABPmer as being due to reflection of southwesterly waves off the Lagoon walls.  

 

2.20 Figures 41 and 42 show larger scale graphics of the changes to the mean spring current 

speeds on the Crymlyn and Blackpill frontages, respectively, predicted by the original ES 

hydrodynamic modelling. However, as noted in previous KPAL reports, this modelling has 

not captured the detailed three-dimensional nature of flows in these areas which arise due 

to interaction with freshwater discharges from the Neath and Tawe rivers which are likely to 

be modified as a result of the Lagoon construction.  Previous field studies have recorded that 

in some areas, including parts of northwest Swansea Bay close to the Tawe approach 

channel, that currents at different depths flow in different directions at some states of the 

tide (see KPAL Report No 16033, 4 November 2014). 

 

 

 Consideration of the Assessment of Potential Effects 

 

2.21 Section 6 of the further coastal processes report provides a summary of the potential effects 

of the proposed development on the three sites of interest (Kenfig, Crymlyn and Blackpill). 

This section provides little in the way of new information and draws heavily on the 
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interpretations and conclusions presented previously in Appendix 1.15.1 of the TLSB 

Response to ExA Questions. Although the additional information presented in the further 

coastal processes report is useful, it enhances confidence in the accuracy/ reliability of the 

predicted impacts only to a small degree. 

 

3.0 Conclusion 

 

3.1  Although some improvement in the quality of the baseline information has been made 

during the course of the Examination, concern remains that the level of scientific 

investigation undertaken, including review / collection of background data numerical / 

geomorphological modelling, undertaken during the EIA and subsequently is not sufficient to 

predict the potential medium to long-term impacts of the proposed development with a 

high degree of confidence. The principal outstanding concerns relate to: 

 

 potential change in the sedimentary character of northwest Swansea Bay, including 

Blackpill SSSI, with potential consequences for the designated species (and wider 

issues such as recreational usage and visual amenity which are of primary concern to 

other interested parties) 

 potential reduction in the geomorphological dynamism and ecological quality of the 

foreshore and frontal sand dunes within Crymlyn SSSI 

 a potential reduction in sand supply to the Kenfig Burrows foreshore and frontal 

dunes in the medium to longer term due to effect of disposal of maintenance 

dredging arisings (in combination with possible disposal from other sources) over 

the projected 120 year operation lifetime of the project. 
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Figure 1.  Representation of proposed changes to the Neath training walls proposed by TLSB 

 



ANNEX 4 – Note between NRW and the Applicant on likely significant effects 
on Crymlyn Burrows SSSI and management methods agreed for Deadline VI 
on 25 November 2014 

Footnote from NRW: The content of the AEMP referred to in this note has not been agreed by NRW and any reference to 
the AEMP should not be taken as demonstrating acceptance by NRW of the AEMP as it stands.  

 

1. This briefing note is provided in response to the Examining Authority’s (ExA’s) request in its 
note of 27 October 2014 in respect of item 5 arising from an Issue Specific Hearing held 
between 21 October 2014 and 23 October 2014.  The ExA’s request was for: 

Agreed note/Statement of Common Ground:  on likely significant effects on Crymlyn 

Burrows Site of Special Scientific Interest and secured management measures  

including on efficacy, practicality and securing of the movement of sand. 

2. In the time available the draft note was forwarded to NRW and their comments have been 
incorporated into this updated note.   
 

3. KPAL Report 16999 included within NRW’s Written Representations at Deadline II1 
presented a scenario that NRW consider may occur at Crymlyn Burrows SSSI including a 
number of potential effects due to the presence of the lagoon wall and potential changes to 
the elevation and position of the Neath western training wall to form an enclosure. This is 
based on KPAL’s independent expert assessment of the medium to longer term (operational 
phase) impacts. Through further discussions between TLSB, NPA and MCSC, TLSB have 
agreed: 
 

a. The realignment of approximately the outer 1 km (section furthest offshore) of the 
existing eastern training wall, introducing a splay to open out the entrance of the 
navigation channel (including the associated dredging of the widened section); and 
 

b. The reinstatement of approximately the outer 1km (leading up to the proposed 
siting of the eastern lagoon wall) of the western training wall to its former level 
(similar to the inshore height at around 3m above Chart Datum). 
 

4. TLSB's independent expert advisers ABPmer,  predict that wind/waves from the south and 
south-east are expected to remain (there is no reason they would not do so), and as such 
Crymlyn Burrows will remain a dynamic environment. This argument is not accepted by KPAL 
and NRW which consider that waves from the South and South East are relatively infrequent 
and smaller than those from the South West, which will be reduced in their effect when the 
lagoon walls are built. NRW consider that an increase in the height of the western training 
wall from its present level will cause waves from any direction to break, reducing the wave 
energy across the Crymlyn foreshore.  This is not accepted by TLSB and ABPmer. 
 

5. ABPmer’s modelling indicates a reduction in wave activity and increase in sand accretion in 
the lee of the Lagoon wall, which is also predicted by KPAL. The difference of opinion relates 
to the magnitude of the effect and the consequences for the mobility of foreshore and 
frontal dune features. KPAL and NRW are of the opinion that the further modelling 
undertaken by ABPmer / TLSB2 does not adequately capture the true nature of the physical 
processes involved and does not provide a reliable basis for prediction of future changes in 
processes, morphology and sedimentary character of the Crymlyn foreshore. The additional 
modelling undertaken has not changed the KPAL assessment of potential effects to Crymlyn 

                                                           
1 NRW (2014) Written Representations by the Natural Resources Body for Wales (NRW), 09 July 2014. Natural 
Resources Wales. 
2 ABPmer (2014) Document prepared in response to requests for information in relation to coastal processes by 
NRW at the Issue Specific Hearings held from the week commencing 16 September 2014. ABPmer, 
Southampton. 
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Burrows SSSI (as outlined in KPAL Report 16999), therefore NRW maintain that appropriate 
monitoring and mitigation is required to address this scenario and potential adverse effects 
to the foreshore and SSSI features. 
 

6. The scenario and potential effects postulated by the KPAL Report is included in the table 
below, along with monitoring and remedial action should they occur. The potential effects 
identified below are also included in the updated AEMPr3.  

Potential effect  Surveys/monitoring proposed Remedial action proposed 

NRW/KPAL are concerned that the presence of the lagoon walls and changes to the Neath training walls  
could lead to a sheltering effect on the foreshore and frontal dunes of Crymlyn Burrows SSSI, leading to a 
loss of dynamism and increased stability with potential adverse effects on the foreshore and foredune 
habitats and associated species ,  including the following,  which require monitoring and potential 
remediation measures: 

 1: a reduction in the supply 
of wind-blown sand to the 
frontal dunes; 

Relevant to the assessment of the 
effects of the Project on the sediment 
supply to the SSSI, its morphology and 
sedimentary character 

 To examine the levels of 
sediments (accretion and 
erosion) within the lagoon 
(through beach transect 
monitoring - table 5.1 of 
AEMPr3), navigation channels 
(table 5.3 AEMPr3Error! 
Bookmark not defined.) and the 
wider Bay area (Table 5.2 , 
AEMPr3); 

 To monitor changes to annual 
intertidal beach profiles as 
specified in table 5.1 of AEMP r3 
including sediment sampling  
(particularly profile 214 and 215 

Crymlyn Burrows) with 
additional profiles established 
either side.  The aerial survey 

data to be used together with the 
beach profile data to examine 
any changes in extent of 
saltmarsh on the SSSI. 

 To undertake a Rapid 
Geomorphological Assessment 
(RGA) of the Crymlyn Burrows 
frontage between the Eastern 
lagoon wall and the River Neath 
will be undertaken annually at 
the same time as routine beach 
profile monitoring or with the 
annual habitat extent and 
condition surveys (AEMPr3 Table 
5.1). NRW advise that monitoring 
is also undertaken to determine 
the effectiveness (or otherwise) 
of the landscaped beach within 
the lagoon to transfer sand to 

If excessive beach erosion occurs 
at the landscaped beach inside 
the lagoon adjacent to the 
eastern lagoon wall, beach 
replenishment will be 
undertaken.  Sand from an 
appropriate source would be 
identified and agreed for use with 
NRW(A) and NPTCBC. A marine 
licence would be sought from 
NRW(MLT).  
 
Should any of the  effects 
identified in the NRW scenario 
become apparent on the Crymlyn 
Burrows intertidal zone, 
strandline, embryo or 
shifting/mobile dune features of 
the SSSI due to the presence of 
the lagoon, then a range of 
management measures to 
address the impacts would be 
considered, subject to peer 
review (AEMPr3 chapter 3) and 
any interventions agreed with 
NRW.  These could include (but 
not be limited to) beach 
replenishment with sand, sand 
nourishment on the frontal 
dunes, redistribution of sand, 
manipulation of habitats to arrest  
stabilisation (vegetation stripping 
or other interventions to 
encourage bare sand/mobility, 
introduction of grazing, treatment 
of invasive species and scrub 
control) and the propagation and 
management of rare or notable 
species (AEMPr3 Table 11.1A) 
 
Spilling of sand over the western 
training wall into the Neath 

 2: a reduction in wave action 
resulting in accumulation of 
sediment,  including areas of 
muddy sand, in the intertidal 
zone; formation of one more 
sand bars with windblown 
sand cappings and areas of 
muddy sand behind, attached 
to the eastern Lagoon wall 

3: less frequent/intense 
erosion  of the frontal dunes 
and lower mobility of 
intertidal sand bar features  
due to the reduction in wave 
action; 

4: a reduced influence of salt 
spray on frontal dune  
vegetation. 
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Potential effect  Surveys/monitoring proposed Remedial action proposed 

Crymlyn Burrows SSSI (AEMPr3, 
Table 5.1). 

Ecological Survey and Monitoring 
Pre-construction, a detailed baseline 
habitat extent map and habitat 
condition assessment and map of 
Crymlyn frontage for the features 
below will be produced (AEMPr3 
Table 11.1A) with methodologies to 
be agreed with NRW, and an RGA will 
be undertaken. SUBC will also be 
contacted  to obtain any baseline 
data they hold for the whole of the 
SSSI (AEMPr3 Table 11.1A).  
 

It is proposed that an annual survey 
of habitat extent and condition of the 
following SSSI features is undertaken 
(AEMPr3 Table 11.1A): 

 Strandline (including the 
presence of the strandline beetle 
(Eurynebria complanata); 

 Sea stock (Matthiola sinuata); 

 Embryo dunes; 

 Shifting dunes; 

 Saltmarsh. 
 

Monitoring will also include 
interpretation of fixed point 
photography associated with beach 
transect and aerial survey/LIDAR  
(Surveys 1 and 4, AEMPr3). 

Channel currently occurs and it is 
not anticipated that the lagoon 
will increase this occurrence3.   
 
NRW advise that consideration 
should also be given to the 
options available if any mitigation 
measures undertaken prove to be 
ineffective or unsustainable.  

 

Potential effect  Surveys/monitoring proposed Remedial action proposed 

Decline in habitat condition 
and extent due to 
construction of cable route 
through SSSI 

A baseline map will be produced 
showing the habitats to be affected 
by the proposed works (as the cable 
runs alongside an existing tarmac 
track, these are expected to be able 
to be minimised).  A pre-construction 
survey will be undertaken to identify 
any areas that may be suitable for 
turf translocation. In addition, 
suitable turf storage areas will also be 
identified within the easement.  

During construction a watching4 brief 
will be kept on the condition of any 
turves (should turf translocation be 
required). Works on the cable route 
will fall within the remit of the 
Environmental Liaison Officer (ELO) to 

Post-construction surveillance 
monitoring will be undertaken on 
a quarterly basis for the first two 
years (see Table 11.1A of AEMP) 
to ensure: 

 Re-instated areas are not 
becoming colonised by 
ruderal species; 

 Any translocated turves are 
re-establishing. 

Infestations of ruderal weed or 
invasive plant species will be 
subject to spot-treatment using 
herbicide. 
It is considered likely by TLSB that 
the dry conditions on-site and the 
friable nature of the substrate will 
result in a high failure rate of any 

                                                           
3 Protective provisions are provided to Neath Port Authority regarding these matters which deals with TLSB 
responsibility for mitigation. 
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Potential effect  Surveys/monitoring proposed Remedial action proposed 

ensure that works are carried out in 
accordance with method statements 
and no long-term damage to the SSSI 
occurs. 

Construction methodology and 
restoration monitoring and aftercare 
are  also secured by  Requirement 15 
contained in the Draft DCO and also 
within the CEMP. 

translocated turves (should they 
be considered necessary). Where 
failure does occur, other options 
will be considered, such as re-
colonisation from bare sand or 
the collection and spread of seed 
from species-rich areas in the 
SSSI. 

Increased recreational use 
due to the presence of the 
Swansea University Bay 
Campus (SUBC) and the 
lagoon. 

The warden appointed for the tidal 
lagoon will work with the 
management organisation 
responsible for the SSSI under the 
provisions of the planning permission 
for the SUBC in order to monitor and 
manage visitors and access to the 
SSSI. These measures are likely to 
include visitor surveys, monitoring 
numbers of visitors/cars through a 
data logger and observations, in line 
with the requirements of the 
management organisation 
responsible.  In addition, data from 
other surveys identified in the AEMP, 
including fixed point photography, 
fixed point vegetation surveys, aerial 
imagery and ad hoc checks by the 
Lagoon warden will be used to 
monitor potential effect of visitors. 
 
Under the terms of the OEMP lagoon 
wardens will liaise with Swansea 
University’s warden. 

Management measures include 
fencing, restricted access to SSSI 
from the lagoon and site security.  
All of which are secured by 
Requirement 10 contained in the 
DCO. The OEMP also includes a 
Strategy for the management of 
Public access (para 5.0.0.5). 
 
Any management strategies 
would be carried out in 
agreement with the SSSI 
landowner and SUBC, NRW and 
Local Authority as appropriate. 
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