
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  www.naturalresourceswales.gov.uk www.naturalresourceswales.gov.uk 

Advice on Options for Sand 
Dune Management for Flood 
and Coastal Defence 
Volume 2: Site Summaries 
 
 
Kenneth Pye 
Simon J. Blott 
Gregor Guthrie 
 
 
 
Report No 207 
 
 
Date 



 
 

Page 2 www.naturalresourceswales.gov.uk 

About Natural Resources Wales 
 
Natural Resources Walesô purpose is to pursue sustainable management of natural 
resources. This means looking after air, land, water, wildlife, plants and soil to 
improve Walesô well-being, and provide a better future for everyone. 

 
 
Evidence at Natural Resources Wales 
 
Natural Resources Wales is an evidence based organisation. We seek to ensure that 
our strategy, decisions, operations and advice to Welsh Government and others are 
underpinned by sound and quality-assured evidence. We recognise that it is critically 
important to have a good understanding of our changing environment.  
  
We will realise this vision by:  

¶ Maintaining and developing the technical specialist skills of our staff; 

¶ Securing our data and information;  

¶ Having a well resourced proactive programme of evidence work;   

¶ Continuing to review and add to our evidence to ensure it is fit for the challenges 
facing us; and  

¶ Communicating our evidence in an open and transparent way. 
 
This Evidence Report series serves as a record of work carried out or commissioned 
by Natural Resources Wales. It also helps us to share and promote use of our 
evidence by others and develop future collaborations. However, the views and 
recommendations presented in this report are not necessarily those of NRW and 
should, therefore, not be attributed to NRW. 
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1. Introduction 
 
1.1 Scope and purpose 

 
This document represents Volume 2 of the report Advice on Options for Sand Dune 
Management for Flood and Coastal Defence. Volume 1 (the Main Report) provides a 
summary of the main findings, while this volume provides individual summaries for 
each of the 87 dune sites shown in Figure 1 and listed in Table 1. 
 

 
 
Figure 1.  The locations of dune sites referred to in this report 
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Table 1.  List of dune sites, together with classification of dune site importance, and SMP2 
policies: L = Low, M = Medium, H = High, VH = Very High, N = None; HTL = Hold the Line, 
MR = Managed Realignment, NAI = No Active Intervention. Hyperlinks are active in the 
electronic version. 
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1 Aberthaw L L L L L L NAI NAI NAI 

2 Ogmore Dunes N L L L L L MR MR MR 

3 Merthyr-mawr Warren and Newton Burrows  M VH H M L H MR MR MR 

4 Sandy Bay, Porthcawl  L L L M L L HTL HTL HTL 

5 Porthcawl to Sker Point L L L L L/M L NAI NAI NAI 

6 Kenfig Burrows  L VH H M L H MR MR MR 

7 Margam Burrows  M L L L L M HTL HTL HTL 

8 Aberavon N L L L L L HTL HTL HTL 

9 Baglan Burrows  M L/M M M L L MR MR MR 

10 Crymlyn Burrows and Earlswood Golf Club L/M H M L/M L L MR MR MR 

11 Spontex Dunes, Swansea L/M L/M L M L L HTL HTL HTL 

12 Swansea Beach and Black Pill Burrows  M L/M L M/H L M HTL HTL HTL 

13 Pennard Burrows  N H VH M L H NAI NAI NAI 

14 Penmaen Burrows  N H VH M L H NAI NAI NAI 

15 Oxwich and Nicholaston Burrows  L/M H VH M L M MR MR MR 

16 Port-Eynon and Horton Dunes L M L M L L MR MR MR 

17 Rhossilli Bay South N VH L L L L NAI NAI NAI 

18 Llangennith, Hillend and Broughton Burrows  L L/M H M M M MR MR MR 

19 Delvid Burrows and Hills Burrows  N L VH M L M MR MR MR 

20 Whiteford Burrows  L/M VH VH M L M MR MR MR 

21 Machynys and Llanelli L/M L L M M L HTL HTL HTL 

22 Burry Port L/M L L M L L HTL MR MR 

23 Pembrey Burrows  M/H VH VH H VH H MR MR MR 

24 Gwendraeth Estuary North Shore  L L L M L L NAI NAI NAI 

25 Ferryside to Morfa Uchaf, River Towy  L L L L L L HTL HTL HTL 

26 Llansteffan and Ferry Point, River Towy  L L L L L L HTL HTL HTL 

27 Pentowyn, River Taf L L L L L L NAI NAI NAI 

28 Pendine and Laugharne Burrows  H VH VH L/M VH H MR MR MR 

29 Tenby Burrows  M/H H M H M L/M MR MR MR 

30 Giltar Point N VH L L L L MR MR MR 

31 Priory Bay, Caldey Island N L L L L L NAI NAI NAI 

32 Lydstep Haven L L L L L L HTL NAI NAI 

33 Manorbier Bay  N H L M L L NAI NAI NAI 

34 Freshwater East L/M L M M L L MR MR MR 

35 Barafundle Bay L VH M L L M NAI NAI NAI 

36 Stackpole Warren N VH M M L/M H NAI NAI NAI 

37 Broad Haven L VH M M L L NAI NAI NAI 

38 Brownslade and Linney Burrows  L VH H L H L MR MR MR 

39 Gupton Burrows  N M L L L H MR MR MR 

40 Broomhill, Kilpaison and Newton Burrows  L VH H H L/M H NAI MR MR 

41 Nolton Haven N VH L L L L HTL MR MR 

42 The Burrows, Whitesands Bay  N L M L L H HTL MR MR 

43 The Parrog, Fishguard L L L M L L HTL MR MR 

44 Aber Fforest N L L M L L NAI NAI NAI 

45a Newport Bay: The Bennet L L M M M L NAI NAI NAI 

45b Newport Bay: Newport Sands North N L L M M L HTL MR NAI 
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Table 1.  continued 
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46 Poppit Sands L/M VH M M L L MR MR MR 

47 Towyn Warren L/M H L M L L HTL HTL MR 

48 Traeth Penbryn N VH L L L L NAI NAI NAI 

49a Borth to Ynyslas: Ynyslas South M H L M L L HTL MR MR 

49b Borth to Ynyslas: Ynyslas North M VH VH H L L MR NAI NAI 

50 Aberdovey to Tywyn M/H VH M H M L MR MR MR 

51 Aber Dysynni L H L L L L HTL MR MR 

52 Fairbourne spit M VH L H L L MR MR NAI 

53 Barmouth M H L H L L HTL HTL HTL 

54 Morfa Dyffryn M VH VH H H M NAI NAI NAI 

55 Llandanwg M/H VH L M L H MR MR MR 

56 Morfa Harlech L/M VH VH H L/M L NAI NAI NAI 

57 Morfa Bychan L/M VH M H M L MR MR MR 

58a Morfa Abererch to Pwllheli: Abererch East VH M M M L L NAI NAI NAI 

58b Morfa Abererch to Pwllheli: Abererch West VH L L H M L HTL MR MR 

58c Morfa Abererch to Pwllheli: Glan y Don VH L L L L L HTL HTL HTL 

59a Pwllheli and Traeth Crugan: Pwllheli South Beach H H L H M L HTL HTL HTL 

59b Pwllheli and Traeth Crugan: Pwllheli Golf Club H H L H M L HTL MR MR 

59c Pwllheli and Traeth Crugan: Traeth Crugan H H L L L L HTL MR MR 

60 The Warren, Abersoch L L L M M L HTL MR MR 

61 Morfa Gors, Abersoch M/H L L M L/M L HTL MR NAI 

62 Tywyn yr Wylfa, Abersoch N H L L L L NAI NAI NAI 

63 Tai Morfa, Porth Neigwl L VH L M L L NAI NAI NAI 

64 Morfa Dinlle L/M VH VH L M M MR MR NAI 

65 Newborough M VH VH M M M NAI NAI NAI 

66 Porth Twyn-mawr and Porth Gro N H L L L L NAI NAI NAI 

67 Tywyn Aberffraw L VH VH M L/M L/M NAI NAI NAI 

68 Porth Trecastell L L L M L L NAI NAI NAI 

69 Tywyn Fferam and Tywyn Llyn L L M M L L MR MR NAI 

70 Tywyn Trewan M/H L M M VH L NAI NAI NAI 

71 Tywyn Bryn-y-Bar, Holy Island L L L M L L MR MR MR 

72 Trearddur Bay, Holy Island L/M L L M L L HTL HTL HTL 

73 Traeth Penrhos, Holy Island L L L M L L MR MR MR 

74 Gorsedd-y-penrhyn, Holy Island L L L M L L NAI NAI NAI 

75 Tywyn-gywyn L/M M L M L L MR MR MR 

76 Tywyn-mawr L L L M L L NAI NAI NAI 

77 Traeth Dulas L H L L L L NAI NAI NAI 

78 Traeth Lligwy L H L H L L NAI NAI NAI 

79 Benllech Sand N L L M L L HTL HTL MR 

80 Red Wharf Bay L L L M L L NAI NAI NAI 

81 Conwy Morfa M L M M L L HTL HTL MR 

82 Deganwy South L/M L L L L L HTL HTL MR 

83 Deganwy North and Llandudno West Shore L/M L L M L L HTL HTL MR 

84 Llandudno East Shore L H L L L L HTL HTL HTL 

85 Kinmel Dunes M/H L/M L H L L HTL HTL HTL 

86a Rhyl East M L L H M L HTL HTL HTL 

86b Ffrith Beach, Prestatyn H L L H L L HTL HTL HTL 

87 Barkby Beach, Gronant Dunes and Talacre Warren H H H H M L MR MR MR 
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1.2 Explanation of site descriptions 

1.2.1 Morphological setting 

This heading relates to the location the site within its wider regional setting, and 
particularly with regard to exposure to open ocean, embayment or estuarine 
processes. Most of the sand dune sites in Wales are described as being situated 
either within a bay, or at the mouth of an estuary. A small number are described as 
being situated on the open coast, although very few if any of the sites are completely 
open coast in nature. Many sites are composite, having parts which could be 
described as embayment, or estuarine, or transitional to open coast. For this reason, 
a written description of the setting has been preferred to a simple ternary 
classification. 
 
1.2.2 Morphological type 

This heading relates to the broad-scale form of the dune system, and its relationship 
to adjoining physical features.  Again, a written description is provided since many 
sites are a composite of several different types. The description is based on that 
described in Pye et al. 2007, and broadly classifies sites as barrier, fringing or 
transgressive types. Barrier dune systems generally separate the sea from a lagoon, 
estuary, or low-lying coastal plain. Fringing dune systems generally form a relatively 
narrow ridge, or group of ridges around the coastal boundary, behind which lies land 
which is high enough to avoid marine flooding. Transgressive dune systems are 
relatively wide and are formed of dunes which have migrated inland across level or 
climbed up rising ground; in some instances former climbing dunes have become 
isolated from the sea by erosion and have been left as cliff-top dunes. 
  
1.2.3 Erosion/progradation status 

This heading relates to whether the frontal dunes show net evidence (over the past 
10 - 20 years) of seaward advance (progradation), erosion, or little/ no net change 
(stability). In some instances the dune systems lie behind coastal defence structures  
or, in the case of some climbing and cliff-top systems, are now detached from the 
beach. Again, many sites are composite, showing alongshore variation. The status 
has been determined through a combination of site visits, analysis of historical maps 
and aerial photographs, and beach profile survey data.  
 
1.2.4 Defence structures 

A summary is provided of the main hard defence structures which exist at each site, 
determined by site visits and analysis of  2013-14 aerial photographs. 
 
1.2.5 Hinterland type 

This heading refers to the nature and major land use types on ground  behind the 
dune system; categories include  agriculture, golf courses, housing, forestry, caravan 
parks, recreational facilities and airfields / military rages. 
 
1.2.6 Typical hinterland level 

Indicative elevations are provided for the land immediately behind the dune system, 
ignoring any slacks or pools within the dune system itself. This usually represents the 
level of land liable to flooding behind the dunes, or is described as órising groundô 
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where the land continues to rise behind the dunes to levels which cannot be flooded. 
This has been determined using the most recently available LiDAR data (up to 2015).  
 
1.2.7 Conservation designations 

Statutory and non-statutory designations are indicated where they cover any part of 
the sand dune system, within the blown sand boundary, or occur immediately 
adjacent to the site, either alongshore, in front of (usually below MHW or MLW), or 
behind the dune system. The designations considered are: Special Area of 
Conservation (SAC), Special Protection Area (SPA), Ramsar site, Site of Special 
Scientific Interest (SSSI), Biosphere Reserve, National Nature Reserve (NNR), Local 
Nature Reserve (LNR), National Park, Area of Outstanding Natural Beauty (AONB), 
Heritage Coast, Site of Interest for Nature Conservation (SINC) and Environmentally 
Sensitive Area (ESA). Most of these designations are taken from the 
www.magic.gov.uk website (last accessed January 2017). Also provided is 
information about whether the dune system falls within a Geological Conservation 
Review (GCR) site, whether it forms part of a Wildlife Trust Reserve or RSPB 
Reserve, or is in the ownership of the National Trust. 
 
1.2.8 Notable Features 

Any additional features of note are mentioned, such as the presence of scheduled 
monuments, military ranges or airfields within the dune system. 
 
 
1.3 Explanation of key water level and dune crest level parameters 
 
1.3.1 Highest Astronomical Tide (HAT) 

The HAT for a site has been determined by interpolation with distance from the 
nearest Standard or Secondary Ports listed in the 2017 Admiralty Tide Tables 
(UKHO, 2016), converted to metres above Ordnance Datum Newlyn. 
 
1.3.2 1 in 200 year storm surge level 

An indication of an extreme flood level is taken as the 1 in 200 year flood level given 
at the nearest calculation point determined by McMillan et al. (2011), which are 
spaced at 2 km intervals around the open coast. For large sites, a value closest to 
the centre of the site has been taken. 
 
1.3.3 Maximum and minimum crest level 

For those sites which have a defined frontal dune ridge crest, the maximum and 
minimum levels have given, taken from a watershed profile across the most recently 
available LiDAR data (up to 2015). Sites without a defined crest are indicated as n/a. 
 
1.3.4 LiDAR survey date 

The date of the most recent LiDAR survey which covers all or the majority of the site. 
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1.3.5 Principal aspect of the dune frontage 

The principal aspect (orientation with respect to the sea, and hence highest wind and 
wave exposure) of the dune frontage is stated. In a few instances, dune systems are 
exposed to the sea on more than one side. 
 
1.3.6 Frontal dune morphological parameters 

For those dune systems which perform a significant marine flood defence function 
the morphological character of the most seaward dune ridges has been quantified 
along selected shore-normal cross-sections through the most recent LiDAR digital 
Terrain model (DTM). In each case, the width and sediment volume per metre length 
of the dune system at HAT level and the 1 in 200 year storm surge level have been 
calculated 
 
 
1.4 Explanation of nearshore wind and wave parameters 
 
1.4.1 Wavenet Hindcast data 

Selected wind and wave parameters are reported based on analysis of hindcast data 
for the closest nearshore calculation point in the WaveNet Hindcast database 
maintained by CEFAS (http://wavenet.cefas.co.uk/hindcast).This is an Environment 
Agency-funded platform, which uses the UK Met Office nearshore wave model to 
hindcast wind and wave parameters at a grid of points spaced at intervals of 
approximately 8.9 km around the British Isles. Fifty-six points around the coast of 
Wales were selected, including those points closest to each dune site. Location 
coordinates and distance offshore are stated foreach point in the summary tables. In 
each case the complete available data record was analysed, comprising three-hourly 
hindcasts during the period 1st January 1980 to 31st December 2000, and hourly 
hindcasts during the period 1st January 2001 to 31st December 2016 (201624 records 
for each point). For the purposes of averaging, the three-hourly data were 
transformed into hourly data, with the intervening hours assumed to have the same 
wind and wave parameters as the first hour (producing 324360 hourly records for 
each point). The following parameters were extracted from the WaveNet Hindcast 
database: Eastward Wind (U10, in m/s), Northward Wind (V10, in m/s), Wave Mean 
Direction (dir, in degrees), Wave Peak Frequency (fp, in s-1), Significant Wave Height 
(Hs, in metres), Zero Up-crossing Period (Tz, in seconds), and Energy Period (Te, in 
seconds). The following parameters were then computed for inclusion in the dune 
site summaries: 
 
1.4.2 Mean wind speed 

The mean wind speed, at a height of 10 m from the ground, is included in the 
hindcast database split into eastward (U10) and northward (V10) components, 
expressed in metres per second. These components were converted into a resultant 
mean wind speed using Pythagoras theorem, ã(U102+V102), and then converted to 
knots using a conversion factor of 1.94384. The mean of all 324360 records was 
taken as the mean wind speed. 
 
 
 
 

http://wavenet.cefas.co.uk/hindcast
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1.4.3 Mean wind direction 

The mean wind direction was calculated by summing all eastward and northward 
winds, and using the right-angled trigonometric formula: tan-1 (U10/V10). An 
IféThené formula within Microsoft Excel ensured that negative U10 or V10 values 
were represented as winds from the east or north respectively, and converted the 
result into the direction from which winds were blowing. 
 
1.4.4 Resultant Drift Direction (RDD) 

The rate of sand drift, q, was determined for each data record using a modification of 
the formula proposed by Lettau & Lettau (1978), q = V2 (V ï VT), where V is the wind 
speed at 10 m, and VT is the impact threshold velocity at 10 m, which equates to the 
minimum velocity at 10 m to keep sand in saltation. Following Fryberger & Dean 
(1979), VT was taken as 11 knots for this study. The eastward and northward 
components of sand drift were then summed for the period of record, and right-
angled trigonometry used to calculate the resultant direction of the rate of sand drift, 
termed the Resultant Drift Direction (RDD) by Fryberger & Dean (1979). Data for  this 
parameter are not included in the Volume 2 summary tables but can be found in the 
Volume 1. 
 
1.4.5 Drift Potential (DP) 

A modified version of the method proposed by Fryberger & Dean (1979) was used to 
calculate the drift potential at each site. The rates of sand drift, q, for each data 
record were summed for the period of record, and then divided by the number of 
years of observations (37) and the number of hours in each year (8760 or 8784), the 
Drift Potential (DP) in effect becoming the average value of V2 (V ï VT) for the period 
of record. Data for this parameter also are not included in the Volume 2 summary 
tables but can be found in the Volume 1. 
 
1.4.6 Resultant Drift Potential (RDP) 

A modified version of the method proposed by Fryberger & Dean (1979) was used to 
calculate the drift potential in the resultant direction at each site. The drift potential for 
each data record was split into easterly and northerly components, and summed for 
the period of record. These components were then converted into a resultant using 
Pythagoras theorem, ã(DPeast

2+DPnorth
2), and again divided by the number of years of 

observations (37) and the number of hours in each year (8760 or 8784). Data for  this 
parameter also are not included in the Volume 2 summary tables but can be found in 
the Volume 1. 
 
1.4.7 RDP / DP Ratio 

The RDP / DP ratio was calculated for each data record, and averaged for the period 
of record. The ratio is an index of directional variability of the wind, proposed by 
Fryberger & Dean (1979). Data for this parameter also are not included in the 
Volume 2 summary tables but can be found in the Volume 1. 
 
1.4.8 Mean significant wave height, Hs 

The significant wave height, modelled from the wave spectrum of combined wind and 
swell waves, and approximately equivalent to the highest third of all waves. The 
average Hs from all waves in the record (1980-2016) has been determined. 
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1.4.9 Mean zero up-crossing period, Tz 

The mean zero up-crossing period (in seconds) from all waves in the record (1980-
2016) has been determined. 
 
1.4.10  Mean peak wave period, Tp 

Peak wave period (in seconds) has been calculated as the inverse of the wave peak 
frequency (sec-1). The mean Tp from all waves in the record (1980-2016) has been 
determined. 
 
1.4.11  Mean energy period, Te 

The mean energy period (in seconds) from all waves in the record (1980-2016) has 
been determined. 
 
1.4.12  Mean wave power 

The wave power for each data record has been calculated using the equation: 
P=(ɟg2/64 )́ × Hs

2 × Te, where P is the wave power (in W m-1), ɟ is the water density 
(assumed to be 1000 kg m-3), g is the acceleration due to gravity (9.81 m s-1), Hs is 
the significant wave height (in metres) and Te is the wave energy period (in seconds). 
The mean wave power for the whole period of record has then been calculated and 
expressed in kW m-1. 
 
1.4.13  Mean wave direction 

The mean wave direction for each data record has been used to derive and E-W and 
N-S vector, these being summed over the period of record (1980-2016). The 
direction of the total vector is the mean wave direction.  
 
1.4.14  Mean wave direction scaled for wave power 

The E-W and N-S vectors calculated for each data record were multiplied by the 
wave power for each record, and these weighted vectors then summed over the 
period of record (1980-2016). The direction of the total vector is the mean wave 
direction weighted for wave power. 
 
 
1.5 Explanation of  dune sediment characteristcs  
 
1.5.1 Mean particle size 

Where determined, the range and average mean sediment particle size of dune 
sediment is given, based either on laser diffraction (LD) analysis or dry sieve (DS) 
analysis of sediment samples collected from the dune sites. The number of samples 
taken (N) is indicated. Some of the data are reproduced from Pye et al. (2007) while 
others represent the results of new analyses. 
 
1.5.2 Calcium carbonate content 

The calcium carbonate content is taken from values published in Pye et al. 2007. 
Calcium carbonate content was estimated from the calcium oxide (CaO) content 
determined by X-ray fluorescence (XRF), using a conversion factor of 1.78. The 
number of samples taken (N) is indicated. 
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1.5.3 Silica content 

The silica (SiO2) content is taken from values published in Pye et al. 2007, also 
determined by XRF. The number of samples taken (N) is indicated. 
 
 
1.6 Explanation of site importance and SMP2 Policy 
 
1.6.1 Qualitative dune site importance 

A qualitative classification scheme has been used to indicate the degree of 
importance of dunes at each site in terms of six attributes: flood and coastal erosion 
risk management (FCERM), nature conservation, geomorphological features, 
recreation, economic/military and historical/archaeological importance. Each has a 
five-fold classification: Very High, High, Medium, Low and None.  
 
1.6.2 Flood and coastal erosion risk management (FCERM) 

A Very High description is given for those sites where the dune forms the only form of 
defence and the hinterland is below the level of the 1 in 200 year storm level, and 
contains infrastructure, properties or other assets of high economic value. 
Conversely a ónoneô description is given for sites where the hinterland rises well 
above the 1 in 200 year flood level, and for climbing and cliff-top dune sites. Other 
sites are scaled between low and high on the basis of hinterland level and the dune 
height and width. 
 
1.6.3 Nature conservation 

A Very High description is given for those sites with international designations (SAC 
or SPA), while sites with only national designations (such as SSSI) are assigned a 
lower level of significance. 
 
1.6.4 Geomorphological features 

A Very High description is given for sites described in the Geological Conservation 
Review (GCR). Sites with only a narrow coastal barrier, or which have been levelled 
or urbanised, are assigned Low significance. Other sites are scaled between High 
and Low on the basis of the quality and importance of geomorphological features 
present, as determined from site visits, analysis of aerial photographs and LiDAR 
data, and published literature. 
 
1.6.5 Recreation 

Site significance is classified based on the role the sand dunes play for recreational 
activities, such as a golf course, camping or picnicking, and whether they principally 
have local amenity value or attract visitors from other parts of Wales or overseas. 
Sites which are largely fenced to keep out visitors are given a Low score. 
 
1.6.6 Economic/ military 

Site significance is classified on the basis of their importance for economic or military 
activities. The presence of internationally reknowned golf courses, military training 
ranges or air fields have been assigned a High or Very High score. 
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1.6.7 Historical/archaeological 

Site significance is classified on the basis of the presence of scheduled monuments 
or other features of historical interest. 
 
1.6.8 Overall significance score 

The qualitative significance descriptions have been assigned a numerical value as 
follows: Very High = 4, High = 3, Medium/High = 2.5, Medium = 2, Low/Medium = 
1.5, Low = 1, None = 0. The combined numerical value for the six attributes listed 
above provides an overall significance score for a site. The maximum score would be 
24 if the significance was Very High in all six categories. 
 
1.6.9 SMP2 Policy 

The policy stated in the second generation Shoreline Management Plans is given as 
either Hold The Line (HTL), Managed Realignment (MR) or No Active Intervention 
(NAI). Policies are stated for each of the the three epochs in the SMPs. Where a 
dune site spans more than one policy unit, and where the policy differs along the 
frontage, the site is subdivided into two or three sub-sites (labelled a,b,cé) and 
policies are given for each unit.   
 
 
1.7 Present and past dune and beach management measures  
 
Where identified, present and past dune and beach management measures have 
been identified. The main dune management measures include sand fencing, surface 
stabilization using brushwood, marram planting, construction of boardwalks, tree / 
scrub planting, dune sediment nourishment, scrub clearance, tree-felling and grazing. 
More recent intervention measures to increase sand mobility include turf stripping, 
the cutting of notches in frontal dunes, and dune re-profiling. The principal beach 
management measures which have had an impact on dune systems include toe 
protection works, groynes and beach nourishment.  
 
 
1.8 Further information 
 
One or more key references which provide further information are cited, where 
available. 
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Site 1: Aberthaw 
 
Site description 

Morphological setting Shallow bay (Limpert Bay, north shore of Bristol Channel) 

Morphological type Low fringing dune and sand sheet behind shingle barrier 

Erosion/progradation status Stable shingle ridge 

Defence structures Wall of WWII anti-tank blocks at eastern end 

Hinterland type Agricultural land / former marsh 

Typical hinterland level 4.5 to 5.5 m OD on agricultural land 

Conservation designations Heritage Coast 

Notable features Aberthaw Power Station immediately to the east 

 
Key water level and dune crest level parameters  

Highest astronomical tide (HAT) level 6.70 m OD 
1:200 year storm surge level  7.33 ± 0.4 m OD 
Maximum crest level 9.8 m OD 

Minimum crest level 7.2 m OD 

LiDAR survey date 09/01/2000 and 23/03/2006 

Principal aspect of dune frontage south-southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 582 (297213E 157344N) 
Distance offshore 9.3 km 
Mean wind speed 11.36 knots 
Mean wind direction 255.8 º (WSW) 

Mean significant wave height (Hs) 0.86 m 

Mean zero up-crossing period (Tz) 4.52 sec 

Mean peak wave period (Tp) 7.74 sec 

Mean wave direction 269.6 º (W) 

Mean wave direction scaled for wave power 268.6 º (W) 

Mean annual wave power 27.3 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size No data 
Calcium carbonate content (%) No data 
Silica content (%) No data 

 
Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Low 
Nature Conservation Designation 
Geomorphological features 

Low 
Low 

Recreation Low 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 6 
  
SMP2 Policy in Epoch 1 NAI 
SMP2 Policy in Epoch 2 NAI 
SMP2 Policy in Epoch 3 NAI 

 
Present and past dune and beach management measures 

None identified  
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Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
 

 
 

2013-14 aerial photography. The yellow line indicates the limit of blown sand taken from BGS 
1:50 000 scale geological maps. 

 

 
 
LiDAR digital terrain model. The yellow line indicates the limit of blown sand taken from  
BGS 1:50 000 scale geological maps. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 2: Ogmore Dunes 
 
Site description 

Morphological setting Estuarine margin (south / east side of the Ogmore River, 
adjacent to shallow bay south of Porthcawl, north shore of  
the Bristol Channel); related to the Merthyr Mawr dune 
system on the west side of the Ogmore River 

Morphological type Mainly climbing dunes, now stabilised by vegetation 

Erosion/progradation status Stable 

Defence structures None 

Hinterland type Ogmore-by-Sea village to the west, golf course extension 
and agricultural fields to the south and east 

Typical hinterland level Rising land 

Conservation designations Southerndown Coast SSSI; Heritage Coast 

Notable features Southerndown Golf Club 

 
Key water level and dune crest level parameters  

Highest astronomical tide (HAT) level 5.80 m OD 
1:200 year storm surge level  6.42 ± 0.3 m OD 
Maximum crest level n/a 
Minimum crest level n/a 
Lidar survey data 02/05/15 (50 cm data) 
Principal aspect of dune frontage n/a 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 665 (279505E 175255N) 
Distance offshore 2.5 km 
Mean wind speed 11.80 knots 
Mean wind direction 248.9 º (WSW) 
Mean significant wave height (Hs) 0.94 m 
Mean zero up-crossing period (Tz) 4.77 sec 
Mean peak wave period (Tp) 8.20 sec 
Mean wave direction 244.0 º (WSW) 
Mean wave direction scaled for wave power 243.2 º (WSW) 
Mean annual wave power 36.5 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size No data 
Calcium carbonate content (%) No data 
Silica content (%) No data 

 
Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) None 
Nature Conservation Designation Low 
Geomorphological Features Low 
Recreation Low 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 5 
  
SMP2 Policy in Epoch 1 MR 
SMP2 Policy in Epoch 2 MR 
SMP2 Policy in Epoch 3 MR 
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Present and past dune and beach management measures 

None identified  

 
 
Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
 

 
 

2013-14 aerial photography. The yellow line indicates the limit of blown sand based on BGS 
1:50 000 scale geological maps. 
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LiDAR digital terrain model. The yellow line indicates the limit of blown sand taken from  
BGS 1:50 000 scale geological maps. 
 

 
 

 
 

Areas below the estimated 1 in 200 year storm surge level. 
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Site 3: Merthyr-mawr Warren and Newton Burrows 
 
Site description 

Morphological setting Bay (unnamed bay between Porthcawl and River Ogmore, 
north shore of Bristol Channel) 

Morphological type Composite: Transgressive, climbing and fringing 

Erosion/progradation status Progradation at E end, stable to eroding at W end 

Defence structures Rock armour and groynes at the extreme western end 

Hinterland type Wooded rock ridge, estuarine alluvium, urban development 
at western end 

Typical hinterland level 5.5 to 6.0 m OD in Porthcawl housing areas, rising ground 
behind most of frontage 

Conservation designations Merthyr Mawr SSSI, SAC, NNR, Heritage Coast 

Notable features NRW dune rejuvenation site, Candleston Castle Scheduled 
Monument; extensive former sand and gravel workings now 
form slack habitat 

 
Key water level and dune crest level parameters  

Highest astronomical tide (HAT) level 5.80 m OD 
1:200 year storm surge level  6.36 ± 0.3 m OD 
Maximum crest level 20.6 m OD 
Minimum crest level c. 7.0 m OD 
LiDAR survey date 05/02/2015 (50 cm) 
Principal aspect of dune frontage southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 665 (279505E 175255N) 
Distance offshore 2.5 km 
Mean wind speed 11.80 knots 
Mean wind direction 248.9 º (WSW) 

Mean significant wave height (Hs) 0.94 m 

Mean zero up-crossing period (Tz) 4.77 sec 

Mean peak wave period (Tp) 8.20 sec 

Mean wave direction 244.0 º (WSW) 

Mean wave direction scaled for wave power 243.2 º (WSW) 

Mean annual wave power 36.5 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 11; LD) 206-347 µm (average: 265 µm) 
Calcium carbonate content (%) (N= 3) 4.27-8.62% (average: 6.16%) 
Silica content (%) (N= 3) 84.7-90.0% (average: 87.7%) 
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Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Medium 
Nature Conservation Designation Very High  
Geomorphological Features High 
Recreation Medium 
Economic / Military Low 
Historical / Archaeological High 
Overall significance score 15 
  
SMP2 Policy in Epoch 1 MR 
SMP2 Policy in Epoch 2 MR 
SMP2 Policy in Epoch 3 MR 

 
Present and past dune and beach management measures 

Sand fencing Minor 
Scrub control Major 
Stock grazing Major in  hind dune area 

Turf stripping Significant  

Excavation of notches in frontal dunes Significant 

Excavation to deepen blowouts and create slacks Significant 

Translocation of sand to modify dune morphology Significant 

 
Further information  
 
Pye K, Blott SJ. 2011. Merthyr Mawr Warren ï Potential for Dune Reactivation. CCW 
Science Report No. 978, Countryside Council for Wales, Bangor. 
 
 

 
 
2013-14 aerial photography. The yellow line indicates the limit of blown sand taken from BGS 
1: 50 000 scale geological maps. 
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LiDAR digital terrain model. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 
 

 
 

 
 

Areas below the estimated 1:200 year storm surge level. 
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Site 4: Sandy Bay, Porthcawl 
 
Site description 

Morphological setting Bay between artificial breakwaters / natural rock outcrop, 
Porthcawl, north shore of Bristol Channel  

Morphological type Fringing and transgressive 

Erosion/progradation status Stable 

Defence structures Rock armour beneath the  frontal dunes 

Hinterland type Caravans, Holiday park / recreational area 

Typical hinterland level >9.2 m OD behind dune area 

Conservation designations None 

Notable features Significant area of bare, mobile  sand  

 
Key water level and dune crest level parameters   

Highest astronomical tide (HAT) level 5.70 m OD 
1:200 year storm surge level  6.31 ± 0.3 m OD 
Maximum crest level 16.2 m OD 
Minimum crest level 11.6 m OD 
LiDAR survey date 28/02/2011 
Principal aspect of dune frontage southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 665 (279505E 175255N) 
Distance offshore 2.5 km 
Mean wind speed 11.80 knots 
Mean wind direction 248.9 º (WSW) 

Mean significant wave height (Hs) 0.94 m 

Mean zero up-crossing period (Tz) 4.77 sec 

Mean peak wave period (Tp) 8.20 sec 

Mean wave direction 244.0 º (WSW) 

Mean wave direction scaled for wave power 243.2 º (WSW) 

Mean annual wave power 36.5 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 1; LD) 199 µm 
Calcium carbonate content (%) No data 
Silica content (%) No data 

 
Dune site importance and SMP2 policy 

Flood and Coastal Erosion Risk Management (FCERM) Low 
Nature Conservation Designation Low 
Geomorphological Features Low 
Recreation Medium 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 7 
  
SMP2 Policy in Epoch 1 HTL 
SMP2 Policy in Epoch 2 HTL 
SMP2 Policy in Epoch 3 HTL 

 
Present and past dune and beach management measures 

Sand fencing Minor 
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Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 

 

 
 

2013-14 aerial photography. The whole land area of the image is covered by blown sand, 
according to BGS 1: 50 000 scale geological maps, although the only active dunes occur at 
the eastern end of Sandy Bay. 
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LiDAR digital terrain model, flown 28 February 2011. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 5: Porthcawl to Sker Point 
 
Site description 

Morphological setting Open coast north of Porthcawl, north shore of Bristol 
Channel 

Morphological type Climbing and  cliff top low dunes and sand sheets, localised 
areas of low ground protected principally by shingle barriers 

Erosion/progradation status Stable 

Defence structures Rock armour beneath the dune 

Hinterland type Caravans, Holiday park 

Typical hinterland level >9.2 m OD behind dune area 

Conservation designations None 

Notable features Royal Porthcawl Golf Club 

 
Key water level and dune crest level parameters   

Highest astronomical tide (HAT) level 5.70 m OD 
1:200 year storm surge level  6.26 ± 0.3 m OD 
Maximum crest level n/a 
Minimum crest level n/a 
LiDAR survey date 31/03/2014 and 01/04/2015 
Principal aspect of dune frontage west-southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 665 (279505E 175255N) 
Distance offshore 2.5 km 
Mean wind speed 11.80 knots 
Mean wind direction 248.9 º (WSW) 

Mean significant wave height (Hs) 0.94 m 

Mean zero up-crossing period (Tz) 4.77 sec 

Mean peak wave period (Tp) 8.20 sec 

Mean wave direction 244.0 º (WSW) 

Mean wave direction scaled for wave power 243.2 º (WSW) 

Mean annual wave power 36.5 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size No data 
Calcium carbonate content (%) No data 
Silica content (%) No data 

 
Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Low 
Nature Conservation Designation Low 
Geomorphological Features Low 
Recreation Low 
Economic / Military Low / Medium 
Historical / Archaeological Low 
Overall significance score 6.5 
  
SMP2 Policy in Epoch 1 NAI 
SMP2 Policy in Epoch 2 NAI 
SMP2 Policy in Epoch 3 NAI 
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Present and past dune and beach management measures 

Sand fencing Minor 
Stock grazing Minor 

 
Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 

 

 
 

2013-14 aerial photography, flown 2013-14. The yellow line indicates the limit of blown sand 
based on BGS 1: 50 000 scale geological maps. 
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LiDAR digital terrain model, flown 28 February 2011. The yellow line indicates the limit of 
blown sand based on BGS 1: 50 000 scale geological maps. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 6: Kenfig Burrows 
 
Site description 

Morphological setting Bay,  southeast corner of Swansea Bay, north side of  the 
Bristol Channel   

Morphological type Composite: Transgressive, climbing inland, barrier spit at 
mouth of Kenfig River with low foredune platform 

Erosion/progradation status Slowly eroding in S, stable in centre, slowly prograding in N 

Defence structures None 

Hinterland type Alluvial plain, M4 motorway, urban area, rock ridge, golf club 

Typical hinterland level 6.8 to 7.8 m OD on Margam industrial area, rising ground 
>9.2 m OD to east of dunes 

Conservation designations Cynffig/Kenfig SSSI, SAC, NNR, LNR 

Notable features NRW dune rejuvenation trial area; artificial scrapes / slacks 
created by Plantlife; former sand and gravel workings 
provide significant slack habitat;  Kenfig castle and town 
scheduled monument 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.65 m OD 
1:200 year storm surge level  6.22 ± 0.3 m OD 
Maximum crest level 22.4 m OD 
Minimum crest level 7.3 m OD 
LiDAR survey date 01/04/2014 
Principal aspect of dune frontage west-southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 716 (270629E 184219N) 
Distance offshore 6.6 km 
Mean wind speed 10.99 knots 
Mean wind direction 244.8 º (WSW) 

Mean significant wave height (Hs) 0.83 m 

Mean zero up-crossing period (Tz) 4.65 sec 

Mean peak wave period (Tp) 8.13 sec 

Mean wave direction 240.0 º (WSW) 

Mean wave direction scaled for wave power 239.0 º (WSW) 

Mean annual wave power 28.7 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 15; LD) 227-675 µm (average: 362 µm) 
Calcium carbonate content (%) (N= 5) 3.44-6.55% (average: 4.91%) 
Silica content (%) (N= 5) 88.0-94.6% (average: 89.0%) 
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Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Low 
Nature Conservation Designation Very High 
Geomorphological Features High 
Recreation Medium 
Economic / Military Low 
Historical / Archaeological High 
Overall significance score 14 
  
SMP2 Policy in Epoch 1 MR 
SMP2 Policy in Epoch 2 MR 
SMP2 Policy in Epoch 3 MR 

 
Present and past dune and beach management measures 

Sand fencing Minor 
Vegetation planting Minor 
Scrub removal Significant 

Stock grazing Major 

Turf stripping Significant 

Notch cutting in frontal dunes Significant 

Excavation to create slacks Significant 

Movement of sand to reform dunes Signiificant 

Beach nourishment Minor 

 
 

Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
Pye K, Blott SJ. 2011. Kenfig sand Dunes ï Potential for Dune Rejuvenation. CCW Science 
Report 970, Countryside Council for Wales, Bangor. 
 
Pye K, Blott SJ. 2017. Evolution of a sediment-starved, over-stabilized coastal dunefield: 
Kenfig Burrows, South Wales, UK. Journal of Coastal Conservation (published online April 
2017) 
 
Saye SE, van der Wal D, Pye K, Blott SJ .2005. Beach ï dune morphological relationships 
and erosion / accretion: an investigation at five sites in England and Wales using LIDAR. 
Geomorphology 72, 128-158. 
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2013-14 aerial photography. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 
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LiDAR digital terrain model. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 7: Margam Burrows 
 
Site description 

Morphological setting Bay, eastern side of Swansea Bay  

Morphological type Fringing and transgressive barrier, now  largely stabilized 

Erosion/progradation status Slowly eroding in S, defended in N; active blowouts in S 

Defence structures None on the remaining dune frontage, rock armour and sea 
wall on the former dune areas to the north along Port Talbot 
steel works frontage 

Hinterland type Reclaimed marsh (Margam Moors) and reservoir 

Typical hinterland level 3.6 to 4.5 m OD on Margam Moors 

Conservation designations None, but adjacent to Kenfig SSSI, SAC and NNR 

Notable features Port Talbot steel works immediately to the north 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.65 m OD 
1:200 year storm surge level  6.21 ± 0.3 m OD 
Maximum crest level n/d 
Minimum crest level n/d 
Maximum cross-sectional area above HAT  
Minimum cross-sectional area above HAT  
LiDAR survey date 31/03/2014 
Principal aspect of dune frontage west-southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 716 (270629E 184219N) 
Distance offshore 6.6 km 
Mean wind speed 10.99 knots 
Mean wind direction 244.8 º (WSW) 

Mean significant wave height (Hs) 0.83 m 

Mean zero up-crossing period (Tz) 4.65 sec 

Mean peak wave period (Tp) 8.13 sec 

Mean wave direction 240.0 º (WSW) 

Mean wave direction scaled for wave power 239.0 º (WSW) 

Mean annual wave power 28.7 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 5; LD) 234-256 µm (average: 242 µm) 
Calcium carbonate content (%) (N= 3) 4.03-5.41% (average: 4.82%) 
Silica content (%) (N= 3) 89.1-89.7% (average: 89.3%) 

 
Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Medium 
Nature Conservation Designation Low  
Geomorphological Features Low 
Recreation Low 
Economic / Military Low 
Historical / Archaeological Medium 
Overall significance score 8 
  
SMP2 Policy in Epoch 1 HTL 
SMP2 Policy in Epoch 2 HTL 
SMP2 Policy in Epoch 3 HTL 
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Present and past dune and beach management measures 

Sand fencing Minor 
Vegetation planting Minor 
Artificial dune landscaping on steelworks spoil heap Significant 

 
 

Further information  
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
Pye K, Blott SJ. 2017. Evolution of a sediment-starved, over-stabilized coastal dunefield: 
Kenfig Burrows, South Wales, UK. Journal of Coastal Conservation (published online April 
2017) 

 

 
 

2013-14 aerial photography. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 
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LiDAR digital terrain model. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. The high area (red) is a spoil heap linked to the steelworks. 
Note the area of sand excavation between the spoil heap and coast-fringing dunes. 
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Areas below the estimated 1in 200 year storm surge level. 
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Site 8: Aberavon 
 
Site description 

Morphological setting Artificial bay  between artificial breakwaters, north side of 
River Avon, eastern side of Swansea Bay 

Morphological type Fringing in front of sea wall, relict dune system behind the 
promenade 

Erosion/progradation status Stable / slowly prograding in front of sea wall / stable behind 
promenade 

Defence structures Sea wall, breakwaters at either end 

Hinterland type Housing 

Typical hinterland level >10 m OD 

Conservation designations None 

Notable features Adjacent to River Avon and Port Talbot Old Harbour 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.60 m OD 
1:200 year storm surge level  6.18 ± 0.3 m OD 
Maximum crest level 15.3 m OD 
Minimum crest level 10.6 m OD 
LiDAR survey date 31/03/2014 
Principal aspect of dune frontage west-southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 716 (270629E 184219N) 
Distance offshore 6.6 km 
Mean wind speed 10.99 knots 
Mean wind direction 244.8 º (WSW) 

Mean significant wave height (Hs) 0.83 m 

Mean zero up-crossing period (Tz) 4.65 sec 

Mean peak wave period (Tp) 8.13 sec 

Mean wave direction 240.0 º (WSW) 

Mean wave direction scaled for wave power 239.0 º (WSW) 

Mean annual wave power 28.7 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 3; LD) 257-260 µm (average: 259 µm) 
Calcium carbonate content (%) No data 
Silica content (%) No data 

 
Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) None 
Nature Conservation Designation Low 
Geomorphological Features Low 
Recreation Low 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 5 
  
SMP2 Policy in Epoch 1 HTL 
SMP2 Policy in Epoch 2 HTL 
SMP2 Policy in Epoch 3 HTL 
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Present and past dune and beach management measures 

Sand fencing Minor 
Vegetation planting Minor 

 
Further information  
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 

 

 
 

2013-14 aerial photography. The whole land area of the image is underlain with blown sand, 
according to BGS 1: 50 000 scale geological maps, but significant dune forms (largely 
vegetated by marram) are present only behind and in front of the promenade on the north 
side of the river mouth (indicated by yellow lines) 
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LiDAR digital terrain model, flown 31 March 2014. The whole land area of the image is 
underlain with blown sand, according to BGS 1: 50,000 scale geological maps. The main 
area of  higher  relief dunes is shown in red. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 9: Baglan Burrows 
 
Site description 

Morphological setting Bay and estuary margin (NE corner of Swansea Bay, south 
side of Neath estuary) 

Morphological type Bay fringing, with estuarine mouth spit recurves at northern 
end 

Erosion/progradation status Slowly eroding at southern end, prograding at northern end 

Defence structures River Neath training wall at northern end, rip rap toe 
protection and minor rock armour at the southern (Aberavon) 
end 

Hinterland type Industrial / former industrial 

Typical hinterland level Active estuarine areas in the north, 7.8 to 10.0 m OD on   
industrial areas to the south 

Conservation designations None 

Notable features Deposition site for dredge arisings from Neath Estuary; 
significant areas of bare, mobile sand present 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.80 m OD 
1:200 year storm surge level  6.17 ± 0.3 m OD 
Maximum crest level 22.0 m OD 
Minimum crest level Intertidal at N end 
LiDAR survey date 20/01/2011 
Principal aspect of dune frontage  southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 716 (270629E 184219N) 
Distance offshore 6.6 km 
Mean wind speed 10.99 knots 
Mean wind direction 244.8 º (WSW) 

Mean significant wave height (Hs) 0.83 m 

Mean zero up-crossing period (Tz) 4.65 sec 

Mean peak wave period (Tp) 8.13 sec 

Mean wave direction 240.0 º (WSW) 

Mean wave direction scaled for wave power 239.0 º (WSW) 

Mean annual wave power 28.7 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 10; LD) 232-291 µm (average: 261 µm) 
Calcium carbonate content (%) (N=4) 4.21-7.16% (average: 5.87%) 
Silica content (%) (N= 4) 86.2-91.4% (average: 88.7%) 
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Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Medium 
Nature Conservation Designation Low / Medium 
Geomorphological Features Medium 
Recreation Medium 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 9.5 
  
SMP2 Policy in Epoch 1 MR 
SMP2 Policy in Epoch 2 MR 
SMP2 Policy in Epoch 3 MR 

 
 
Present and past dune and beach management measures 

Sand fencing Minor 
Vegetation planting Minor 
Placement of dredging arisings to create artificial dune 
mounds 

Significant  

Placement of gravel on blowout surfaces to limit deflation Minor 

Placement of rip rap along part of dune toe Minor 

 
Further information  
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
Pye K, Blott SJ. 2014. Crymlyn Burrows and Baglan Burrows Geomorphological Assessment 
Report. Report to Neath Port Talbot Council. Report No. EX1283, Kenneth Pye Associates 
Ltd, Solihull. 
 
Pye K, Blott SJ. 2015. Proposed Dune Habitat Enhancement Works at Baglan Burrows. 
Report to Neath Port Talbot Council. Report No. EX17007, Kenneth Pye Associates Ltd, 
Solihull. 
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2013-14 aerial photography.The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 
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LiDAR digital terrain model, flown 20 January 2011. The yellow line indicates the limit of 
blown sand based on BGS 1: 50 000 scale geological maps. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 10: Crymlyn Burrows and Earlswood Golf Club 
 
Site description 

Morphological setting Bay and estuary (NE corner of Swansea Bay, west side of 
Neath estuary) 

Morphological type Bay-head barrier, with estuarine mouth spit recurves at 
eastern end, estuarine fringing and climbing dunes inland 

Erosion/progradation status Temporally and spatially variable in response to intertidal 
morphological change 

Defence structures Neath training wall at eastern end, rock armour at western 
end 

Hinterland type Industrial, golf club on high ground inland 

Typical hinterland level >7.2 m OD on main road and industrial areas, 
>6.0 m OD on Earlswood Golf Club 

Conservation designations Crymlyn Burrows SSSI 

Notable features Swansea University Bay Campus adjacent to W end, 
Earlswood Golf Club on climbing dunes; adjacent to 
Swansea Bay Tidal Lagoon planned to southwest of the site 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.80 m OD 
1:200 year storm surge level  6.17 ± 0.3 m OD 
Maximum crest level 13.6 m OD 
Minimum crest level Intertidal at E end 
LiDAR survey date 30/11/2013 
Principal aspect of dune frontage south 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 716 (270629E 184219N) 
Distance offshore 6.6 km 
Mean wind speed 10.99 knots 
Mean wind direction 244.8 º (WSW) 

Mean significant wave height (Hs) 0.83 m 

Mean zero up-crossing period (Tz) 4.65 sec 

Mean peak wave period (Tp) 8.13 sec 

Mean wave direction 240.0 º (WSW) 

Mean wave direction scaled for wave power 239.0 º (WSW) 

Mean annual wave power 28.7 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 9; LD) 242-301 µm (average: 270 µm) 
Calcium carbonate content (%) (N= 3) 5.69-6.34% (average: 5.94%) 
Silica content (%) (N= 3) 86.3-88.4% (average: 87.4%) 
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Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Low / Medium 
Nature Conservation Designation High 
Geomorphological Features Medium 
Recreation Low / Medium 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 10 
  
SMP2 Policy in Epoch 1 MR 
SMP2 Policy in Epoch 2 MR 
SMP2 Policy in Epoch 3 MR 

 
Present and past dune and beach management measures 

Sand fencing Minor 
Vegetation planting Minor 
Scrub clearance Minor 

Placement of rock armour along  western end of dune 
toe 

Minor 

 
Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
Pye K, Blott SJ. 2014. Crymlyn Burrows and Baglan Burrows Geomorphological Assessment 
Report. Report to Neath Port Talbot Council. Report No. EX1283, Kenneth Pye Associates 
Ltd, Solihull. 
 
Pye K, Blott SJ. 2014. Crymlyn Burrows SSSI Geomorphological Assessment Report. Report 
to Natural Resources Wales. Report No. 160906, Kenneth Pye Associates Ltd, Solihull. 
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2013-14 aerial photography. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 
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LiDAR digital terrain model, flown 30 November 2013. The yellow line indicates the limit of 
blown sand based on BGS 1: 50 000 scale geological maps. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 11: Spontex Dunes, Swansea 
 
Site description 

Morphological setting Artificial bay formed between Swansea Harbour west  
breakwater and the old Swansea Observatory, northwest   
Swansea Bay 

Morphological type Fringing 

Erosion/progradation status Slowly prograding and vertically accreting 

Defence structures Tawe training wall at eastern end, sea wall at western end 
and behind the dunes 

Hinterland type Housing, marina 

Typical hinterland level 9.5 to 10.5 m OD on housing areas 

Conservation designations Site of Interest for Nature Conservation (SINC) 

Notable features Swansea Point  and Maritime Quarter urban development 
behind 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.50 m OD 
1:200 year storm surge level  6.15 ± 0.3 m OD 
Maximum crest level 12.5 m OD 
Minimum crest level 9.0 m OD 
LiDAR survey date 31/03/2014 
Principal aspect of dune frontage south-southwest 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 717 (261748E 184276N) 
Distance offshore 2.7 km 
Mean wind speed 11.70 knots 
Mean wind direction 243.7 º (WSW) 

Mean significant wave height (Hs) 0.85 m 

Mean zero up-crossing period (Tz) 4.48 sec 

Mean peak wave period (Tp) 7.86 sec 

Mean wave direction 236.4 º (WSW) 

Mean wave direction scaled for wave power 234.8 º (SW) 

Mean annual wave power 28.3 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics  

Mean particle size No data 
Calcium carbonate content (%) No data 
Silica content (%) No data 

 
Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Low / Medium 
Nature Conservation Designation Low / Medium 
Geomorphological Features Low 
Recreation Medium 
Economic / Military Low 
Historical / Archaeological Low 
Overall significance score 8 
  
SMP2 Policy in Epoch 1 HTL 
SMP2 Policy in Epoch 2 HTL 
SMP2 Policy in Epoch 3 HTL 
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Present and past dune and beach management measures 

Sand fencing Significant 
Vegetation planting Significant 
Scrub clearance Minor 

Board walks Significant 

 
Further information  
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
Phillips M. 2013. An Assessment of the Swansea Point Dune System. Report to the City and 
County of Swansea. University of Wales Trinity St David. 
 
 

 

 
 

2013-14 aerial photography. The whole land area of the image is underlain with blown sand, 
according to BGS 1: 50 000 scale geological maps, but the older dunes have been largely 
levelled and built on 
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LiDAR digital terrain model, flown 31 March 2014. The whole land area of the image is 
underlain with blown sand, according to BGS 1: 50 000 scale geological maps. 
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Areas below the estimated 1 in 200 year storm surge level. 
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Site 12: Swansea Beach and Black Pill Burrows 
 
Site description 

Morphological setting Bay (northwest Swansea Bay) 

Morphological type Bay-head barrier, fringing dunes on seaward side of 
promenade 

Erosion/progradation status Stabilised behind promenade, dunes in front of promenade 
are stable in W and slowly prograding / vertically accreting in 
E, though vulnerable to periodic storm erosion 

Defence structures Sea wall, dunes in front of or behind the wall 

Hinterland type Housing, recreation 

Typical hinterland level >6.2 m OD on most housing areas, small area between 5.5 
and 6.2 m OD at the eastern end 

Conservation designations Blackpill SSSI, Heritage Coast (western part of dune system) 

Notable features Main coastal road behind subject to blown sand incursion, 
Swansea Council/NRW dune creation trial in E 

 
Key water level and dune crest level parameters 

Highest astronomical tide (HAT) level 5.50 m OD 
1:200 year storm surge level  6.15 ± 0.3 m OD 
Maximum crest level 13.4 m OD 
Minimum crest level 6.5 m OD 
LiDAR survey date 31/03/2014 
Principal aspect of dune frontage south-southeast 

 
Nearshore wind and wave parameters 

CEFAS WaveNet Hindcast Point 717 (261748E 184276N) 
Distance offshore 2.7 km 
Mean wind speed 11.70 knots 
Mean wind direction 243.7 º (WSW) 

Mean significant wave height (Hs) 0.85 m 

Mean zero up-crossing period (Tz) 4.48 sec 

Mean peak wave period (Tp) 7.86 sec 

Mean wave direction 236.4 º (WSW) 

Mean wave direction scaled for wave power 234.8 º (SW) 

Mean annual wave power 28.3 MJmϖ¹sϖ¹yrϖ¹ 
 
Dune sediment characteristics 

Mean particle size (N= 5; LD) 225-300 µm (average: 280 µm) 
Calcium carbonate content (%) (N= 3) 6.01-6.94% (average: 6.57%) 
Silica content (%) (N= 3) 87.2-89% (average: 87.9%) 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

Page 62 www.naturalresourceswales.gov.uk 

Dune site importance and SMP2 Policy 

Flood and Coastal Erosion Risk Management (FCERM) Medium 
Nature Conservation Designation Low / Medium 
Geomorphological Features Low 
Recreation Medium / High 
Economic / Military Low 
Historical / Archaeological Medium 
Overall significance score 10 
  
SMP2 Policy in Epoch 1 HTL 
SMP2 Policy in Epoch 2 HTL 
SMP2 Policy in Epoch 3 HTL 

 
Present and past dune and beach management measures 

Sand fencing Significant 
Vegetation planting Significant 
Scrub clearance Minor 

Sand placement and dune reprofiling Significant 

 
Further information 
 

Halcrow (2012) Lavernock Point to St. Annôs Head Shoreline Management Plan 
SMP2. Halcrow Group Ltd., Swindon. 
 
Pye K, Blott SJ. 2014. Tidal Lagoon Swansea Bay. Background Information Relating to 
Blackpill SSSI and Adjoining Areas of Swansea Bay. Report to Natural Resources Wales. 
Report No. 16098, Kenneth Pye Associates Ltd, Solihull. 
 
Pye K, Blott SJ. 2015. Revised Proposals for Dune Restoration and Windblown Sand Control 
Works on Eastern Swansea Beach. Report to City and County of Swansea and Natural 
Resources Wales. Report No. 1387, Kenneth Pye Associates Ltd., Solihull. 
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2013-14 aerial photography. The yellow line indicates the limit of blown sand based on BGS 
1: 50 000 scale geological maps. 

 




































































































































































































































































































































































































































































































































































































































































